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Executive Summary

his report examines the economic issues surrounding
Tthe development of a specialty mushroom based indus-
try in Georgia. A mushroom based industry would not only
increase job opportunities in rural areas, but consumption
of the product would also improve the diet and health of
its citizens. The goal of the study is to make recommenda-
tions for creating a statewide network of specialty mush-
room researchers, spawn makers, growers, and distributors
to stimulate mushroom production.

Nationally, the 1999-2000 value of domestic mushroom
sales totaled $867 million, which places mushrooms as
the fourth largest vegetable crop in the nation following
potatoes, tomatoes, and lettuce. The mushroom industry is
atruly international, extremely diverse, and culturally driv-
en market. The National Agricultural Statistics Service
mushroom report indicates an increase in sales of approx-
imately 50% during the 1998-1999 season alone. The
common button mushroom, which is grown principally in
Pennsylvania, currently represents a $351 million dollar
commodity, and a $3.5 billion support industry in that
state.

Specialty mushrooms differ significantly from common
button mushrooms (Agaricus bisporus) in appearance and
in the medium in which they are grown. The U.S. import-
ed approximately 1.1 million pounds of non-Agaricus
mushrooms per month in 2000. This equates to nearly
50% of all non-Agaricus consumed in the U.S. Almost all
(94 percent) were imported from either Canada or China.
It is believed that most specialty mushrooms imported
from Canada are actually repackaged Chinese mush-
rooms. While American farmers can compete with the
Chinese, it will require adoption of more sophisticated and
well-organized practices to raise specialty mushrooms to a
commodity crop level. The research and start-up costs of
such domestic operations are expensive.

The results of this study indicate that the development of a
specialty mushroom industry in Georgia has significant
economic potential, particularly in rural Georgia. Due to
the broad-based appeal of specialty mushrooms and the
steadily increasing demand for them, this crop presents an
opportunity to provide Georgia farmers with a product that
will be immune from the boom or bust cycle which has

characterized American agriculture since the 1950s.
Escaping this perpetual dilemma, however, will require a
comprehensive public-private partnership that incorpo-
rates the research capabilities of The University of Georgia,
the legal authority of the Georgia Department of
Agriculture, the educational/training capabilities and facil-
ities of post secondary institutions, and the willingness of
entrepreneurs to invest in mushroom production facilities.

A variety of demographic and technological trends have
occurred that have a potential impact on the continued
growth of mushroom consumption in the U.S. and partic-
ularly in Georgia. They include: a large and growing pop-
ulation, an expanding minority population, an increase in
the number of two working adult families, delayed mar-
riage, and aging baby boomers. In addition, there has been
an increased interest in home entertainment and cooking
as recreation, as well as more health conscious consumers
demanding organic food products. Finally, the ability to
market, sell and distribute specialty food items via the
Internet is now commonplace.

Further, the positive economic impact of a mushroom
industry could be increased if the value added aspects of
such an industry were maximized. This includes the use of
agricultural by-products from the spent substrate, or mush-
room growing medium, development of firms that use
mushrooms in products such as meals ready-to-eat (heat
and serve), e-commerce, tourism and festivals, and use of
mushrooms in the pharmaceutical industry. These endeav-
ors will further assist with the creation of much needed
additional job opportunities in rural Georgia. Factors asso-
ciated with the success of this industry are clearly present
in Georgia. They include a large, growing, and diverse
population that has familiarity with specialty mushrooms,
and available land, water, and other natural resources such
as forestry and agricultural by- products necessary for sub-
strate and mushroom production. Georgia's location on
the eastern seaboard also means close proximity to other
large population centers and potentially lucrative markets
due to reduced transportation costs. The cultivation of spe-
cialty mushrooms has the potential to produce a commer-
cially successful crop, create jobs, and assist with the
process of turning waste products into profitable agricul-
ture for the state of Georgia.
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his report examines the economic issues surrounding
Tthe development of a specialty mushroom based indus-
try in Georgia. The University of Georgia's Housing and
Demographics Research Center received funding from the
state legislature to determine the feasibility of developing
such an industry in Georgia. A mushroom based industry
would not only increase job opportunities in both rural
and urban areas, but consumption of the product would
also improve the diet and health of its citizens. The study,
which was begun in July of 2001, took approximately one
year to complete.

The goal of the study is to make recommendations for cre-
ating a statewide network of specialty mushroom
researchers, growers, distributors, and spawn makers to
stimulate mushroom production. The economic feasibility
of developing a mushroom based industry in Georgia is
dependent on a variety of factors. These include: the cre-
ation of a commodity commission, marketing, consumer
education, developing value added products, improved
packaging, and alternative medical and industrial uses.
The study investigates the strengths, weaknesses, opportu-
nities, and potential threats for such an industry to suc-
ceed. A profile of resources and constraints is developed,
as well as an analysis of external influences on the pro-
posed mushroom industry. The investigation relied heavily
on input from farmers, distributors, and consumers to help
understand the market characteristics. (See Appendix A for
a more detailed presentation of the study.)

Importance of Agriculture in Georgia

eorgia has a rich agricultural heritage. Historically, the
Gstate's agricultural emphasis has evolved from rice, indi-
go, cotton, tobacco, corn, peaches, pine trees, poultry, and
horticultural products to vegetables. Currently, vegetables
rank first with regard to crops in cash receipts and second
only to poultry (Georgia Agricultural Facts, 2001). Despite
the importance of manufacturing and the growth of serv-
ice related industries, agriculture remains a significant
contributor to the state's economy. According to the U.S.
Bureau of Economic Analysis, the value of production agri-

culture in Georgia in 1999 was $3.6 billion dollars. When
most people think about farming, however, they only think
about food, yet agriculture encompasses a vast array of
industries, issues, and concerns that go far beyond food
production. For example, agribusiness, which encompass-
es the distribution, processing, and marketing of food and
fiber as well as the manufacturing of farming and agricul-
tural related equipment, is one of Georgia's largest indus-
tries (Doherty & McKissick, 2000).

Georgia's specialty mushroom industry is in its infancy.
Since the market for this product is so large with significant
growth potential, the window of opportunity for develop-
ment will not remain open for long. Out-of-state entrepre-
neurs, primarily from Pennsylvania, are already success-
fully entering the Georgia market. As is the case with many
new types of developments, current efforts are fragmented,
and in this type of environment spheres of influence and
expertise tend to be isolated. Therefore, a comprehensive
approach that incorporates the numerous disparate inter-
ests and agendas must be undertaken to focus state-wide
efforts in a unified direction. In addition, public and pri-
vate decision makers will need to be cognizant of the
infrastructure improvements and investments required to
support a mushroom industry and the new value-added
developmental activities which may arise from the cre-
ation of this new enterprise.

The combination of over production and low commodity
prices in virtually every major agronomic crop grown in
Georgia are among the primary factors which make the
introduction of a new agricultural commodity extremely
advantageous. In addition, drought, changing consumer
preferences, and urban sprawl are forcing many farmers to
identify alternative enterprises that will create profits and
reduce risk (Ferland, McKissick, Reynolds, & Estes, 2001).

Until the Civil War, Southerners had little to no experience
eating mushrooms. However, as food supplies ran low,
Southern troops foraged for and ate wild mushrooms
(Haygood, 1987). Mushrooms may once again have a
chance to play a role in Southern survival, not only by pro-
viding essential nourishment, but through the creation of
economic opportunities in rural Georgia. The specialty
mushroom industry has the potential to be immune from
the boom or bust agricultural cycle that has been pervasive
throughout the rural South since the 1950s because cyclic
economic contractions do not appear to affect the domes-
tic consumption of mushrooms.*

@
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An Overview of the Commercial
Mushroom Market

he mushroom industry is an international, extremely

diverse, and culturally driven market. Worldwide, mush-
rooms are a significant agricultural commodity. In 2001,
world mushroom production was approximately 5.5 bil-
lion pounds (FAO, 2001). Together, China and the U.S.
produce nearly 50% of all mushrooms. In 2001, nearly
860 million pounds of mushrooms were sold in the U.S.
with the value of sales totaling $863 million (NASS, 2001).
Mushrooms are the fourth largest vegetable crop in the
U.S. following potatoes, tomatoes, and lettuce (USDA, July
2001). The common white button mushroom (Agaricus
bisporus) which is grown principally in Pennsylvania, cur-
rently represents a $351 million commodity, and a $3.5
billion support industry in that state (PSU, 2001).

A viable mushroom market exists beyond the white button
mushroom crop. "Specialty mushrooms" is the term used
for all other commercial edible mushrooms. These include
Portabellos, Shiitake, Oyster mushrooms and many others.
Specialty mushrooms represent an array of species with
diverse flavors, textures, and colors that have a document-
ed food and medicinal value.

According to the 2001 National Agricultural Statistics
Service Mushroom Report, 111 million pounds of special-
ty mushrooms were sold in the U.S. in 2000-2001 with a
the value $157 million. Specialty mushrooms, therefore,
represented approximately 13 percent of the quantity of all
mushrooms sold in the U.S. and nearly 20 percent of the
total value. See Appendix B for a list of commercial mush-
room production Internet sites for more information
regarding specialty mushrooms. In addition to Portabellos,
Shiitake, and Oyster mushrooms it is recommended that
Snow Crab, Enoki, Velvet Ear, and Frondosa mushrooms be
included as potential crops for a Georgia specialty mush-
room initiative. Appendix C lists information about these
and several other different types of specialty mushrooms.

Many specialty mushrooms (for example Shiitake and
Oyster) grow on wood waste material (hardwood sawdust
or wood chips) supplemented with grains or bran, but
other cellulosic substrates may also be used. Agricultural
wastes including peanut shells, cereal straw, cotton seed
hulls, as well grains and waste paper can be recycled to
grow specialty mushrooms. The leading cellulose decom-

posing mushroom sold today is Shiitake or Oak
Mushroom.

The global demand for fresh mushrooms should not be
viewed as simply a fad. Specialty mushrooms can provide
reliable profits to farmers, and are rapidly evolving into a
commodity market. International mushroom symposiums
have been convened to encourage farmers to increase pro-
duction to assist with escalating consumer requests (AMI,
May, 2001). The American mushroom industry is currently
being consolidated and vertically integrated. This includes
the common button mushroom industry, as well as the
specialty mushroom industry. There still remains, however,
considerable room for the development of a domestic,
specialty mushroom industry, particularly in Georgia, but
the window of opportunity will not last forever. The dou-
ble digit annual increase in sales of fresh specialty mush-
rooms is clearly an attraction that has not gone unnoticed.
There is also a tremendous opportunity in the value added
arena. This will make specialty mushrooms available to an
even larger, diverse customer base. Increased consumer
demand also has the potential to create additional support
industries.

Portabello mushrooms afford a particularly good opportu-
nity for Georgia because of their consumer popularity.
Among all mushrooms, Portabellos have the fastest grow-
ing sales. Portabellos and Crimini (baby Portabellos) are
considered specialty mushrooms, but are actually just a
brown variety of the white button mushroom. Portabellos
are grown on composted manure and thus, in addition to
their high sales potential, could create a significant value-
added industry as a recycler of unwanted animal waste
material like chicken litter. Recent research has suggested
that Portabellos might be cultivated on a sawdust-based
medium (Sanchez & Royse, 2001). These and other excit-
ing production and marketing options for Portabello mush-
rooms point to the need for a Portabello-specific feasibili-
ty study.

Specialty Mushroom Imports

he quantity and value of specialty mushroom imports
has only recently been recorded. Prior to January 2000
there was no distinction made between specialty and non-
specialty mushrooms entering the U.S. The American
Mushroom Institute (AMI) successful petitioned the
International Trade Commission to assign a separate tariff
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number to fresh specialty mushrooms? due to the numer-
ous specialty mushroom growers, almost exclusively
Shiitake, complaining that their markets were inundated
by low priced imports. From January - October, 2000 the
U.S. imported approximately 1.1 million pounds of spe-
cialty mushrooms per month (AMI, Feb. 2001). About 78
percent were imported from Canada and 15 percent from
China. It is believed, however, that most specialty mush-
rooms imported from Canada are actually repackaged
Chinese (Shiitake) mushrooms.

The quality of imported mushrooms
from China is often extremely poor,
and the methods of preservation may
be suspect to U.S. safety regulations.
Nevertheless, the large volume of
imported specialty mushrooms clear-
ly indicates the potential to create a
viable domestic specialty mushroom
market. This effort, however, will

are imported from China by ship to both the United States
and Europe. The absence of chemicals in mushrooms
grown by domestic U.S. specialty mushroom producers
would give them a competitive edge over Chinese pro-
ducers.

Chinese farm workers currently work for approximately
$1.00 U.S. per day (AMI, May, 2001). Thus even with sig-
nificant import expenses, Chinese producers are able to
sell specialty mushrooms at a lower price than American
farmers. To compete, American farm-
ers must adopt more sophisticated
and well-organized practices that
raise specialty mushrooms to a com-
modity crop level. The research and
start-up costs of such domestic oper-
ations are expensive, have been slow
to germinate, and will need well
developed leadership as well as pub-
lic and private cooperation to

require a well developed and coordi-
nated public and private sector mar-
ket strategy. Elements of this activity
include crop improvement programs, spawn production,
growing medium research, grower training programs,
increased mechanization, innovative use of technology,
and consumer education.

The lack of coordinated activity has meant that American
mushroom farmers have not been able to consistently
meet the demand for specialty mushrooms. When U.S.
supply displacements occur, Chinese grown mushrooms
are imported more aggressively. Chinese grown mush-
rooms, however, emit a pungent smell and have a reduced
shelf life. The problems associated with Chinese grown
mushrooms have the potential to dissuade consumers from
buying specialty mushrooms because they associate them
with "poor quality". This, in turn, hurts the market by erod-
ing consumer confidence.

Recently, the Canadian Food Inspection Agency issued a
warning to individuals with a sensitivity to sulphites to
avoid consuming fresh Shiitake mushrooms distributed by
a farm in British Columbia and from China (August, 2001).
In addition, the European Union received an alert from
French authorities with respect to Shiitake mushrooms
imported from China which contain formaldehyde (RSSL-
food e-news, 2001, July 11-18). Sulphites and formalde-
hyde are used to prolong the "shelf life" of mushrooms that

Portabello Mushrooms

progress further.

Trends Influencing the Specialty
Mushroom Industry

Demographic Trends

Georgia's growing and diverse population is an important
factor in the success of a new specialty mushroom indus-
try. With slightly over 8 million residents, Georgia has the
10th largest population of any state in the nation. During
the 1990s, Georgia was the 6th fastest growing state in the
nation on a percentage basis, and the 4th fastest growing
state on a numeric basis. The Atlanta Metropolitan Area is
the second fastest growing metro area in the nation (U.S.
Census, 2000). Approximately sixty percent of Georgia's
population growth during the 1990s was due to migration.
While most new residents relocated from other U.S. states,
over 100,000 of these new residents were immigrants
(U.S. Census, 2000). Both domestic and international
migrants are attracted to Georgia due to jobs created by a
well diversified economy.

The U.S. Census Bureau reported that in 2000 there were
2.25 million African Americans in the state giving Georgia
the 5th largest number and 4th highest percentage of
African Americans of any state in the nation. Officially,
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Hispanics represent 5.3 percent of the population and
number 435,227. Unofficially, the figure is closer to 10
percent or slightly over a million. Asians account for 2.1
percent and number 173,170. People from India represent
the largest number of Asians. As Georgia's minority popu-
lations and cultural diversity continue to expand, new
market opportunities will emerge for local farmers, and
one of these opportunities is the establishment of a consis-
tent supply of quality, specialty mushrooms. Targeted mar-
keting can be used to take advantage of these growing
populations and their culinary appeal of many varieties of
mushrooms. For example, Hispanic meals often include
mushrooms (Guzman 1989; Uhl, 2001). In addition,
Hispanic buying power has risen 250.6% from 1990 to
2001. (Humphreys, 2000). Therefore, and opportunity
exits to take advantage of niche marketing to sell products
to this increasingly diverse population with unique tastes
and needs.

Other Demographic Trends

The growth of two working adult families (due in part to
delayed marriage, and aging baby boomers) is a demo-
graphic trend with direct implications for increased mush-
room consumption as well as the development of value
added mushroom products. The increasing demand for
home-meal replacement (pre-packaged, ready-to-serve)
foods, especially in the vegetable category, has changed
the product mix sold in grocery stores (Freeman, Lahiry,
Mundt, Rogg, & Sakura, 2000). Prepackaged produce is
growing exponentially and represents about one-third of
all produce in supermarkets. Few categories have grown as
fast as bagged salads in the past few years (Freeman et al,
2000). Other home meal replacements items that have
experienced a sharp increase in demand are microwav-
able products, boiling pouches, and pre- marinated meats
(Litwak, 1998). Thus, an excellent opportunity exists for
suppliers to develop partnerships with retailers to create
and market new items containing specialty mushrooms.
The challenge, however, is for firms to absorb expensive
research, development, and quality assurance costs, as
well as the high costs associated with re-equipping facili-
ties with the latest technologies to facilitate these new
product demands.

Additional Trends Influencing Mushroom Comsumption

Kitchens are much larger today than in the past. They have
become the focal point of many homes and often are the
center for family activity and entertainment (Klemenc,
2001). the increased popularity of cooking shows on tele-
vision is also evidence of the trend toward kitchens as
entertainment centers and cooking as recreation. The pop-
ularity of cooking has even produced a cable TV channel
"The Food Channel" dedicated solely to cooking. "Great
Chefs of the World" is a popular TV cooking show with
many imitations. The development of a specialty mush-
room based industry in Georgia neatly fits into these trends
not only due to the popularity of mushrooms in gourmet
recipes, but in everyday recipes as well (Epicurious,
Gourmet magazine, 2002).

Organic Food

The growth of organic-type food products is rapidly evolv-
ing as consumers become more health conscious. The
aging population significantly contributes to this trend as
producers are becoming increasingly aware of the profits
being generated in this lucrative market (Chernoff, 1995;
Libbon, 2000). The consumption of fresh fruits and vegeta-
bles is expected to continue increasing in part due to
national public awareness campaigns such as the National
Cancer Institute’'s "5 A Day" recommendation to eat at
least five fruit and vegetable servings a day (Freeman et al.,
2000). Another indicator of the growing acceptance and
popularity of these products is the increased use of the
terms "organic", "free-range", and "hormone-free" on
menus, labeling, and advertisements. These terms are no
longer exclusively associated with vegetarian menu items.
A holistic health strategy is becoming an accepted and
sought after marketing approach in consumers’ everyday
lives. In addition, increased awareness of pesticide use,
bacterial contamination, and country of origin labeling has
steadily grown (Smith, 1999).

Food Safety

The expansion and acceptance of the organic produce
market is an indisputable trend; however, it points to an
underlying threat to the mushroom industry. As consumers
become more aware of the health benefits of produce,
they also demand a greater emphasis on product safety. At
the 2000 annual convention of the Produce Marketing
Association, food safety ranked second behind industry
consolidation as the most prominent issue facing the
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industry. Citing the tremendous positive publicity that pro-
duce has sustained over recent years, industry insiders
warn that consumers have "long memories” when they
hear something about food not being safe. As such, the
food industry is gradually beginning to conform to a "safe-
ty-first" mind set, where businesses reward handling prac-
tices through incentives and compensation (Smith, 1999).
These industry trends create an opportunity for suppliers
who can develop products that target consumers’
increased health consciousness and create an identity for
maintaining high levels of product quality.

Technological Trends

Technological innovations offer new opportunities in the
mushroom industry. The Internet can assist by creating effi-
ciencies in sales to businesses, including inventory man-
agement, purchasing processes, distribution, and sales.
Innovative practices must accompany the development of
the mushroom industry due to the competitive nature of
the food industry. The Internet as a vehicle for the distribu-
tion for a variety of products including food is common-
place. Although consumers may currently be hesitant to
purchase produce "sight unseen," it is likely that they may
become more comfortable with buying specialty fresh pro-
duce online as online shopping continues over the next
several years. For example, live lobsters can be ordered
and purchased over the Internet (e.g., www.thelobster-
net.com). Harry and David's Fruit of the Month Club rep-
resents another example of the distribution of a perishable
product through the mail and the Internet. This company
has approximately $400 million dollars in annual sales
(Horovitz, Dec.3, 1999).

In summary, a variety of demographic and technological
trends have occurred that have a potential impact on the
continued growth of mushroom consumption in the U.S.
and particularly in Georgia. They include: a large and
growing population, an expanding minority population,
an increase in the number of two working couple families,
delayed marriage, and aging baby boomers. In addition,
there has been an increased interest in home entertain-
ment and cooking as recreation, as well as an increased
demand for organic food products. Finally, the ability to
market, sell and distribute specialty food via the Internet is
now commonplace and will likely expand in the future.

Materials and Resources Required for a
Specialty Mushroom Industry in Georgia

pecialty mushroom production requires a combination

of agricultural and forest products. It also requires a basic
community infrastructure such as a steady source of elec-
tricity, natural gas/propane, water, access to transportation,
communication networks, and educational training facili-
ties. Human resources such as farm labor, as well as vari-
ous types of equipment repair personnel, are also needed.
The actual amount of these resources, of course, varies
greatly with the size of the production facility.

Strengths, Weaknesses, Opportunities, & Threats
(SWOT) Analysis of a Specialty Mushroom Industry
in Georgia

No new product can accurately be assessed for its eco-
nomic impact without first exploring the strengths, weak-
nesses, opportunities, and threats of the market (See Table
1). Georgia currently possesses numerous strengths for the
successful development of a state-wide specialty mush-
room industry. Most importantly, it has a well developed
agricultural sector with a knowledgeable and committed
technical support network. The presence of a large, grow-
ing, and diverse resident base is also an important factor in
the market for fresh produce in general, and specialty
mushrooms specifically. In addition, the necessary
resources for a mushroom based industry are at least ade-
guate and in most cases abundant in both rural and urban
areas.

Since the proposed development is the creation of a new
industry and not a transformation of an established opera-
tion, the existence of a specific mushroom based infra-
structure is limited in the state. That is, with only a few
mushrooms farms currently in operation the scale of cur-
rent production is relatively small, along with weak mar-
keting and distribution networking systems. The lack of
product recognition, as well as a knowledgeable and loyal
consumer base is a further shortcoming of this market not
only in Georgia, but in all areas of the U.S.

The opportunities for this market to be successful in
Georgia however, are extensive. Most importantly, the for-
mation of appropriate public/private partnerships has pro-
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Tahle 1

Strengths, Weaknesses, Opportunities, and Threats (SWOT) Analysis

Strengths

Large land mass

Large metropolitan population

Atlanta is the 2nd fastest growing metro pop. in the U.S.
Sizable sector of population with disposal income
Strong existing produce market

Substantial history with small grain farming

Strong economic base

Strong research resources (educational institutions)
Well developed poultry and forestry industries
Location: close to raw materials

Excellent climate

Excellent consultants and technical support

Adequate supply of water

Good agricultural engineering research facilities
Strong interest of Georgians to buy Georgian grown
Strong value added process facilities

Excellent transportation routes and roads

Excellent airfreight and seaport capacity

State supported commitment to develop new agri-jobs
Necessary mushroom production capabilities

Weaknesses

Limited pre-existing specialty mushroom farms
Limited mushroom marketing networks

Limited economies of scale for mushroom
production

Limited economies of scale for spawn production
Limited product recognition

Limited familiarity for home use

Limited brand name recognition

No existing commodity commission

Isolated distribution range in southeast

Opportunities

Ability to develop a specific marketing strategy

Potential private/state partnerships

Large growth in organic market

Prevalence of buying and decision autonomy

Growing market for value added products

Growing market for home replacement meals arena

Growing market for fresh cut produce retailing

Growth of e-commerce for retail direct distribution

Growth of consumer direct distribution

Current fragmentation of and expected consolidation of
nutraceuticals market

Growing pharmaceuticals market

Threats

Prevalence of high slotting fees in retail

Consolidation in produce retail

Loyalties to existing distribution channels

Moderate level of buying decisions and autonomy of chain
grocers

Large established out-of-state button mushroom producers
beginning to enter the specialty mushroom

Large established out-of-state producers in the produce
retail industry

Potential food borne illness that could cause mushroom
scare

duced beneficial results in the past, e.g., Vidalia Onions,
and most recently, carrots. This demonstrates clear poten-
tial to create and develop the necessary marketing and
production strategies. Further, the growth of markets com-
plementary to both distributing and consuming specialty
mushrooms cannot be understated. These include direct
distribution, e-commerce, value added products, home
replacement meals, organic produce, as well as the
nutraceuticals and pharmaceuticals markets.

The main threat to the development of a mushroom based
industry in Georgia is the existence of a well established
large-scale white button mushroom production in
Pennsylvania. However, the infrastructure in place is old
and outdated. With the state-of-the-art technological
developments proposed for the Georgia mushroom indus-
try this would not be a long term problem. In order to be
successful, this effort will require the coordinated activities
of researchers in the university system, retailers, and grow-
ers. In addition, without a well functioning Commodity
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Commission that vigorously controls production, the suc-
cess of the industry is problematic. Implementing these
production controls will help eliminate the boom or bust
cycle that currently plagues agricultural enterprise prima-
rily due to overproduction.

Community Infrastructure Requirements

Georgia currently has many of the necessary mushroom
production infrastructure requirements already in place;
however, in numerous rural areas, especially those desig-
nated by the Georgia Rural Development Council (GRDC)
as Tier 1 counties, the human capital requirements are
problematic (GRDC, 2001). The physical infrastructure
requirements, such as electricity, natural gas, and surface
transportation can easily be accommodated since mush-
room growing houses do not require an unduly large
amount of land, electricity, water, sewage, etc. typically
associated with large scale developments. In addition,
mushrooms do not require complex processing facilities,
such as those in the poultry, livestock, or aquaculture
industry. However, cultivating specialty mushrooms is an
agricultural based enterprise that will require physical and
human infrastructure improvements, especially if the pro-
duction facilities are located in Tier 1 counties. The key
benefits for investing in these human resource improve-
ments are that the specialty mushroom industry will pro-
vide year round employment opportunities both in the
agricultural sector and in the development of facilities that
produce home replacement meals and other value added
products.

A statistical profile of Georgia's Tier 1 counties is present-
ed in Appendix D. The following characteristics are com-
mon to these counties. They have relatively low levels of
population and most had more residents in the 1930's
than they have today. During the 1990s these areas expe-
rienced relatively slow population growth. They tend to
have a large African American population as well as a rel-
atively high proportion of births to unwed mothers. In gen-
eral, there is a relatively high dependency ratio. That is,
compared to the number of residents of working age (18 to
64) there is a relatively large number of both children
under 18 and people over 65.

In general, the residents of Tier 1 counties live in low-
income households and are less educated compared with
other counties in the state. Specifically, with only a few

exceptions, Tier 1 counties' per capita income is below
that of the state of Mississippi ($20,686), the lowest of any
state in the nation. In every Tier 1 county the percentage of
adults without a high school education exceeds the state
average. In addition, the unemployment rate in these
counties tends to be well above the state average (3.7 per-
cent) and in most cases it is double. The housing stock
consists of a large percentage of mobile homes and thus
less available and affordable stick-built housing than other
counties.

Successful economic development opportunities must
take into consideration the social, demographic, and cul-
tural characteristics of the local area. In particular, the
labor force may not be properly prepared for high tech
jobs requiring sophisticated skills. A job creation model
that stresses the production of already over-supplied agri-
cultural commodities will not work to create job opportu-
nities in these disadvantaged Tier 1 counties. Instead, new
products and value added commodities must be devel-
oped. The socio-economic profile of Tier 1 counties under-
scores the advantages of generating mushroom production
facilities accompanied by value added business develop-
ment in these areas. The start-up costs, labor needs, infra-
structure requirements, and suitability of the proposed
development along with the prevailing culture and cus-
toms of rural areas are compatible.

Growing Medium Requirements and
Waste Product Utilization

Hardwood sawdust, supplemented with grain and miner-
als, is the required growing medium for nearly all special-
ty mushrooms (See Appendix C). Typically small and large
grain additives to this substrate are millet, corn and
sorghum. Other agricultural by-products such as straw and
manure are also used as growing mediums for mushroom
spores. All of these products are abundant and readily
available throughout Geogia (Georgia Agricultural Facts,
2001). Most of the latter constitute "waste" or "problem"
by-products that exist in such large quantities that their dis-
posal is a dilemma for farmers and businesses. The poten-
tial for specialty mushroom production turning "waste"
products into commercially viable ones is significant. Due
to the proliferation of these waste products in Georgia,
increased investigation is warranted. Some examples of
these waste products and their uses in the specialty mush-
room industry follow.

Q
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Sawdust

Georgia has an abudant supply of hardwood sawdust, a
forest industry by-product. In fact, in 1997, the Georgia
Forestry commission indicated that 21 million cubic feet of
hardwood sawdust was produced in this state. The sawdust
is considered a waste material by wood product manufac-
turers. For example, TS Hardwoods (Milledgeville,
Georgia), a producer of milled hardwood lumber, gener-
ates approximately 20,000 tons of sawdust annually. An
estimated 13,000 tons of this output is oak sawdust. This
company has two other mill locations, one in Georgia and
the other in North Carolina (T.S. Hardwoods, personal
communication, Nov 19, 2001). Removal of this waste
product is considered a "problem" and the majority of the
sawdust is sold for fuel. Hardwood (especially oak) saw-
dust, however, could become a sought-after commodity
with the development of a viable mushroom industry in
Georgia. The amount of oak sawdust produced by the
Milledgeville, Georgia plant alone is more than adequate
to supply the spawn making needs of the proposed new
mushroom producing facilities in the state.

An additional economic benefit for using this industry by-
product is that the sawdust first be sterilized before it is
used in the spawn making process to ensure a pure cul-
ture. Sterilization eliminates other microbial species which
are in competition with mushroom spores. The need for
sterilization facilities would further add to the value of the
by-product and create additional economic opportunities.

Other examples of the potential uses for agricultural by-
products in the specialty mushroom industry can be seen
in the cultivation of the Portabello variety of Agaricus and
the Paddy Straw Mushroom. The Portabello is usually

grown on a mixture of poultry litter and straw. Recently,
Sanchez & Royse (2001) proposed a method to grow
Portabello mushrooms on an oak sawdust based medium
infused with grain. All of these products are available in
abudance throughout the state.

The Paddy Straw Mushroom (Volvariella volvacea) is rou-
tinely used in Asian recipes and was traditionally grown on
rice straw, hence its name. Although the yield was not high
when rice straw was used as the substrate, it was the pri-
mary base material for many years. Other substrates such
as dried banana leaves and oil palm bunch waste have
been tried but have not been very successful. Thus, for a
long time, this species was not very profitable as a com-
mercial mushroom. It was not until 1970, when cotton
waste was introduced as a substrate that a substantial gain
in yield occurred. By 1973, cotton waste had completely
replaced rice straw in commercial cultivation of this
species in Hong Kong (Chang, 1974). This eventually lead
to the Paddy Straw Mushroom becoming successfully
commercialized in Hong Kong, Thailand, Taiwan, and
Indonesia (Wong, 2001).

Georgia has been a cotton producing state and cotton
waste remains a "problem." Recently, new products and
by-products, created from the disposal of the cotton waste
have been created. For example, cotton waste contains
nutrients similar to medium-quality hay, many Georgia
cotton producers are now feeding it to their cattle which
saves the milling plant disposal costs and gives farmers a
source of cattle feed (USDA, 1996). If the specialty mush-
room industry were to use this agricultural "waste" as an
additional substrate, even greater use would be made of
this product. The cultivation of the Portabello, Paddy Straw
and other specialty mushrooms that can take advantage of
these agricultural by-products has the potential to produce
a commercially successful crop, create jobs, and assist
with the process of turning waste products into profitable
agriculture for the state of Georgia.

Specialty Mushroom Farming Labor Needs

In general, mushroom farming is not significantly different
than any other agricultural enterprise. The vegetable crop
must be grown and harvested, and various management
and labor aspects must be coordinated. Since commercial
mushrooms are grown indoors however, careful control
and monitoring of the environment is crucial. Successful
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mushroom cultivation depends on the ability to control
potential contaminants, and thus it requires a "clean room"
environment. Consequently, all workers must maintain
good personal hygiene. Since the growing conditions for
mushrooms are also ideal for the rapid growth of mold
contaminants which can inhibit the mushroom crop and
rapidly spread throughout the growing rooms, constant
and informed attention to the emerging crop is required or
rapid damage can occur. In addition, environmental con-
ditions (temperature, humidity, light, air flow, etc.) need to
be changed for different mushroom crops at various times
in their maturation cycle. Therefore, the success of mush-
room production is directly correlated with the degree of
attention to the daily management of the growing rooms.

The proposed specialty mushroom industry would employ
individuals at all skill and education levels. However, all
production workers should be able to read at a high school
level with good comprehensive skills. These "workers" per-
form the daily activities for mushroom cultivation. Jobs
include harvesters, pickers, sanitation workers, block han-
dlers, and packers. Depending on the size of the operation
these jobs could be performed by a few individuals or one
worker per duty. Ideally, in large operations, these jobs
would be "rotated" among workers to enhance the knowl-
edge of the overall growing process and operation of the
facility. This not only improves efficiency and production,
but also enables the workers to gain the necessary experi-
ence and new skills for job mobility. Due to the constant
possibility of contamination, workers must wear "clean
suits" and surgical gloves and exercise particular care
when handling the mushrooms at all times since they are
delicate and can be easily damaged.

The cultivation supervisor oversees the mushrooms,
machinery, and workers. In general, this position requires
knowledge of mushroom cropping, mechanical aptitude,
and good interpersonal communication skills. This person
must pay close attention to detail and have a knowledge of
growing mushrooms. They must be able to recognize the
proper appearance and timing of the mushroom crop as it
matures, as well as recognize problems with abnormali-
ties, contaminants and environmental conditions. If they
are not able to respond quickly to correct a specific prob-
lem themselves they must request technical assistance.
This may be accomplished though distance diagnosis or
face-to-face meetings with a specialty mushroom consult-
ant.

In order to run the day to day business operations of a
mushroom farm, an office operations manager must be
employed. This job involves general accounting, book-
keeping, and detailed crop record keeping. Basic comput-
er skills with the ability to learn other computer programs
is also needed. Knowledge of an appropriate word pro-
cessing package and the ability to operate in a Windows
environment is necessary. Access to web based informa-
tion systems and distance diagnosis is also mandatory. The
office manager must effectively manage and prioritize the
workload, and keep detailed records and farm files. The
general manager of the mushroom farm may, or may not,
be the owner. This individual oversees the overall day-to-
day operation. In addition, they would also be responsible
for general promotion, marketing, and distribution.

Finally, a mushroom growing operation must have a gen-
eral maintenance worker either on site or available when
needed. This person must have the ability to diagnose mal-
functions in mechanical and other equipment and to
determine adequate corrective measures. Skill with hand
and power tools is necessary. Other needed personnel,
such as drivers, generally would be employed on a con-
tractual basis. One of the intangible elements associated
with having "good labor" for a mushroom production facil-
ity is to employee people who have an interest in either
mushrooms or horticulture. Workers who possess this
characteristic appear to be more motivated and are willing
to take the necessary training to become knowledgeable
about the challenges associated with cultivating specialty
mushrooms (Personal Communications with Bob Johns,
The Growing Company).

Checklist of What a Grower Needs to Get Started

In order to get started in the specialty mushroom business,
a grower will need the following:

1. Education and training regarding the nature of mush-
room farming. This may be learned from a reliable
consulting or technological support network. See
Appendix E for a list of topics of a proposed special-
ty mushroom seminar.

2. Adequate financial resources.

3. Knowledge of the location and extent of specific spe-
cialty mushroom markets.
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4. Convenient access to transportation routes for both
receiving starting materials for spawn plant and
mushroom farms, and for shipping mushrooms to
market. To maintain quality of the product a refriger-
ated trailer is needed for shipping. A driver would
then be contracted.

5. Access to utilities, labor, land, and other necessary
production inputs. In addition, the grower must be
aware of local building and zoning ordinances.

6. Access to a reliable and consistent substrate and
spawn or colonized block supply.

7. Consistent and affordable production and packaging
supplies.

8. Affiliation with a Commodity Commission to license,
lobby, regulate, promote, and market the product.

The Need for Cooperatives

imilar to other industries, American agriculture has
Sundergone numerous organizational changes in recent
times. Increased recognition of changing consumer prefer-
ences and the need to create more value added products
during the production process has caused many farmers to
reevaluate their operations (Merrett & Walzer, 2001). The
successful creation of a mushroom based industry in
Georgia will require a producer driven cooperative to help
growers understand and deal with many of the market
forces, governmental regulations, and technological
changes occurring in today's dynamic agricultural envi-
ronment.

Farmers and ranchers were granted the legal right to form
cooperative associations to work together for their mutual
benefit by the enactment of The Capper-Volstead Act in
1922. There are several accepted definitions of a coopera-
tive. According to The National Council of Farmer
Cooperatives (NCFC) a cooperative is "a business owned
and democratically controlled by the people who use its
services and whose benefits are derived and distributed
equitably on the basis of use." Agricultural cooperatives
have a long history of assisting farmers as they adapt and
prosper in a changing environment. Cooperatives are quite
numerous particularly in the Midwest, but in the South
participation rates are low (USDA, 1998).

The basic reason for a well developed mushroom cooper-
ative is to control production. American farmers have been
the victims of their own success due to overproduction
which leads to vastly reduced prices. This in turn creates
an environment of excess government regulation and
entrenched bureaucracies that create unnecessary levels of
complexity. As an example, the over production of milk
has resulted in the creation of volumes of federal legisla-
tion and multi state compacts that seek to regulate milk
production and its distribution. Row crops also suffer from
over production, and even the forest industry is not
immune. This situation need not be recreated with spe-
cialty mushrooms. From the beginning, efforts need to be
devised so specialty mushroom growers can control pro-
duction.

A relatively new type of cooperative, the "New
Generation" cooperative, may be the prototype required
for Georgia's specialty mushroom industry. The basic con-
cept is that producers capture profits that occur beyond
the farm-gate by owning and controlling the local busi-
nesses that are positioned to earn those profits. The moti-
vation of New Generation cooperatives is more offensive,
and therefore, they are proactive rather than reactive. The
main emphasis of cooperatives of this type has been on
value-added processing and niche marketing. In addition,
producer/members view themselves as producing a fin-
ished food product rather than a raw commodity (Ferland
et al, 2001).

One of the keys to the success of a New Generation coop-
erative is producer commitment. Other keys to success
include public policies that support cooperative formation,
financial institutions willing to fund the cooperative, and
consultants or facilitators to help guide producer groups
through the various aspects of the process. Cooperatives
take on numerous different forms, functions, and of course
expectations. The key ingredient to any cooperative agree-
ment, however, is producer input and involvement. Strong
leadership is also a key component. With appropriate
financial support, a mushroom cooperative formed during
the early developmental stages will have more success
than one formed during the later stages (Ferland et al,
2001). See Appendix F for additional information regard-
ing cooperatives.
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Marketing Orders and
Product Differentiation

rom the beginning, Georgia mushroom growers should

develop efficient marketing strategies and educate con-
sumers by developing an identifiable product. The success
of perishable vegetable and fruit crops involves the timely
sale of products by numerous different firms. When prob-
lems occur due to spoilage or bruising, the opening or
demand for substitute products is increased. Therefore,
Georgia specialty mushroom growers must differentiate
their products from other competitors so that consumers
will make repeat purchases and develop brand loyalty.

The U.S. legal system has adopted institutional devices
such as federal or state "marketing orders" and "trade-
marks" to foster coordination and product differentiation.
In Georgia, the growth and success of Vidalia onions has
greatly benefitted from these devices by separating this
product from other competitors (Centner, Turner & Bryan,
1988; Huang & Epperson, 1990). Product differentiation
enables consumers to make an informed decision based
on the quality and price of a product. These institutional
devices are designed to protect consumers by providing
producers legal recourse against competitors who may try
to benefit from the use of confusing, deceiving, or mis-
leading labels and advertising. Thus, institutional devices
provide producers a means of protecting their investment
through the process of producing quality products.

Group coordination of the promotion, advertising, and
marketing of Georgia specialty mushrooms would be a
useful strategy for the proposed industry to develop. A
"marketing order," authorized by the U.S. Congress
through the Agricultural Marketing Agreement Act of
1937, is a legal device available for such a group effort. In
general, marketing orders are designed to help stabilize
market conditions for agricultural products, including spe-
cialty crops, and are binding on all individuals and busi-
nesses who are classified as "handlers” in a geographic
area. The major purpose for most fruit and vegetable mar-
keting orders is to establish quality requirements, regulate
the flow of product to the market, standardize containers,
share market information, conduct production research
and development, promote market research, and sponsor
advertising. A marketing order for Georgia specialty mush-
rooms would provide funds for and facilitate the establish-
ment of advertising and promotional activities to ensure

the success of the industry. Marketing orders can contain
provisions concerning quality control which allow pro-
ducers to differentiate their product from others. Another,
related avenue for product differentiation is the establish-
ment of a trademark. Trademarks, generally referred to as
brand names, can be employed to effectively preclude
producers of similar products from adopting another's
trademark in the same geographic area.

Survey of Georgia Consumers

ne of the first steps in the current feasibility study
[linvolved a survey of 403 randomly selected adult resi-
dents of Georgia to participate in a telephone survey. See
Appendix G for survey methods and procedures. The pur-
pose of the survey was to learn about the attitudes and
opinions of Georgia residents toward specialty mush-
rooms. Interviewees were selected from a random-digit
dialed sample of households in Georgia. The survey was
designed by The University of Georgia's Survey Research
Center and administered between the 5th and 11th of July,
2001. This section presents findings from a series of six
related questions concerning survey respondents’ atti-
tude's toward and experience with specialty mushrooms.
Each question, accompanied by response frequencies, is
presented in table and discussion format. Almost one- half
(46.2 percent) indicated they had "eaten or prepared spe-
cialty mushrooms," either frequently (14.4 percent) or
occasionally (31.8 percent). (See Table 2.) It is not surpris-
ing, however, that the other one-half (53 percent) reported
not having experience with the product since vast amounts
of specialty mushrooms must be imported due to the
infancy of U.S. production. Only two respondents, how-
ever, said they did not know about the product.

Tahle 2

Consumer survey question 1

"Have you ever prepared or eaten specialty mushrooms, like
Shiitake, Portabello, Oyster, Snow Crab, or Chanterelles at
home or in a restaurant?"

Frequency Percent
Yes 186 46.2
Frequently 58 14.4
Occasionally 128 31.8
No 214 53.1
Don't Know 2 0.5
NA 1 0.2
Total 403 100.0
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Of those who had experience with specialty mushrooms,
almost two-thirds (61.8 percent) indicated they had eaten
specialty mushrooms in the past month; approximately
nine percent (8.6 percent) daily, nearly one-fourth (23.7
percent) within the last week, and almost one-third (29.6
percent) within the last month. (See Table 3.) Clearly, a
large number of Georgia consumers are well aware of, and
have had experience with, specialty mushrooms.

Tahle 3

Consumer survey question 2

"When was the last time you used them? Would you say
daily, last week, last month, 6 months ago, or more than 6
months ago?"

Frequency Percent
Recently 115 61.8
Daily 16 8.6
Last Week 44 23.7
Last Month 55 29.6
Not Recently 61 32.8
6 months ago 35 18.8
More than 5 months ago 26 14.0
Don't Know 10 54
NA 0 0.0
Total 186 100.0

At first glance it seems somewhat surprising that 8.6 per-
cent of surveyed respondents indicated they eat mush-
rooms on a daily basis; however, an increasing number of
people are eating specialty mushrooms not only for their
nutritional value, but for their medicinal value as well. A
growing body of scientific research is currently devoted to
investigating the effects that certain types of specialty
mushrooms have on human diseases such as cancer and
AIDS (Chang, 1996). In addition, the appeal of the nutri-
tional approach to medical and health issues has increased
significantly in recent years. This is especially apparent
among those in the Baby Boom generation (Chernoff,
1995).

Although many American consumers have had experience
with common mushrooms (as a pizza topping, e.g.), the
specialty mushroom market can be described as being in
its infancy. Portabello mushrooms are the trendiest mush-
rooms on American menus. Categorized as a specialty
mushroom due to its larger size, the Portabello mushroom
is simply a common Button mushroom that is allowed to

mature. The large caps allow unique recipes to be created
that would not otherwise be possible with the smaller
common Button mushroom. The market potential for large
mushrooms such as Portabello, Oyster, or Oak (Shiitake) is
enormous since many of these recipes involve the popular
American past time of grilling.

Thirty-nine percent of respondents indicated they would
use specialty mushrooms either much more (15.1 percent)
or a little more (23.8 percent) often "if specialty mush-
rooms were available at a quality price." (See Table 4.)
Almost 60 percent, however, indicated they would not.
This finding strongly suggests that vigorous marketing and
promotional activities will be required to educate con-
sumers about the product. New food products, especially
those that are imported and differ from the standard
American diet, routinely require promotional activities
before they are adopted and accepted. The acceptance of
Kiwi fruit, an imported food product, is an example of a
successful marketing campaign that rapidly educated con-
sumers and thus increased consumer demand.

Tahle 4

Consumer survey question 3

"If specialty mushrooms were available at a quality price
would you use them more often?"

Frequency Percent

Yes 157 39.0

Much more 61 15.1

A little more 96 23.8
No 232 57.6
Don't Know 11 2.7
NA 3 0.7
Total 403 100.0

In addition to a well developed marketing campaign, sur-
vey findings indicate the creation of recognizable "brand
name" products will be needed to ensure the success of
the specialty mushroom industry. Specifically, 62 percent
of those surveyed said "specialty mushrooms were avail-
able where they routinely shop for groceries" most of the
time (43.4 percent) or sometimes (18.6 percent). (See Table
5.) About 38 percent, however, replied either that special-
ty mushrooms were not available (21.1 percent) or did not
know (16.1 percent).
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Tahle 5

Consumer survey question 4

"Are specialty mushrooms available where you routinely
shop for groceries?"

Frequency Percent

Yes 250 62.0

Most of the time 175 43.4

Sometimes 75 18.6
No 85 21.1
Don't Know 65 16.1
NA 3 0.7
Total 403 100.0

Sixty percent of respondents said they "would be more
likely to use quality Georgia grown mushrooms if they
were available." The remaining 40 percent either said no
(33.5 percent), did not have an opinion (4.5 percent), or
did not respond. (See Table 6.)

Tahle 6

Consumer survey question 5

"Currently, most specialty mushrooms are imported. Would
you be more likely to use quality Georgia grown mushrooms
if they were available?"

Frequency Percent
Yes 242 60.0
No 135 335
Don't Know 18 4.5
NA 8 1.9
Total 403 100.0

Developing a recognizable Georgia grown product is crit-
ical to the success of the specialty mushroom industry for
a variety of reasons. First, it greatly assists with marketing
and appeal of the product. Consistency is the issue here;
people want to rely on a familiar brand name that will
meet their expectations each time they use the product.
Name brand recognition goes a long way in achieving this
goal. Second, consumers prefer fresh locally grown prod-
ucts because of its shelf appeal. The Vidalia onion is an
excellent example of a recognizable Georgia grown prod-
uct that has developed remarkable acceptance and suc-
cess not only among Georgia consumers, but nationally as
well.

American consumers expect quality products. For pro-
duce, quality is defined by taste, appearance, and fresh-
ness. In the grocery store, consumers buy with their eyes,
not their mouths (PMA, 2001). Brand names that provide

consistency also allow consumers to buy with their mem-
ory. Vidalia onions suggest "sweet and mild" flavors and
are "guaranteed" to taste this way when a consumer seeks
this brand name. For example, a Georgia Oak mushroom
would be recognized by a smoky taste, a trimmed stem,
and a less blemished cap, where a Pennsylvania grown
mushroom would not offer these same qualities.

Finally, almost one-third (31.7 percent) of respondents
reported they "would be more likely to purchase a pre-
marinated specialty mushroom in a heat and serve pack-
age over an unprepared product.” (See Table 7.) Sixty per-
cent, however, responded negatively to this idea.
Currently, this type of product is not available, and as a
result, consumers have had little or no experience with it.
Equally important is the lack of an identifiable brand
name, recognition, or trademark with a ready to eat prod-
uct.

Tahle 7

Consumer survey question 6

"If you could buy a pre-marinated specialty mushroom in a
heat and serve package would you be more likely to pur-
chase this product over an unprepared product?"

Frequency Percent
Yes 128 31.8
Definitely 57 14.1
Maybe 71 17.6
No 244 60.5
Don't Know 23 5.7
NA 8 2.0
Total. 403 100.0

The survey also requested information related to the
respondents’ general socio-economic background; age,
race, gender, marital status, educational attainment,
income, and residential status; as well as their attitudes
toward and experience with specialty mushrooms. To gain
a deeper insight into the respondents’ disposition regard-
ing specialty mushrooms, responses were analyzed simul-
taneously with their demographic characteristics. Cross
tabulations were performed for all six questions discussed
above by the seven respondent characteristics.

In general, respondents who reported being middle age,
white, male, married, and more educated were more like-
ly to have tried specialty mushrooms. Those who reported
an annual income in the $25,000 to $49,999 range also
were also more likely to have eaten mushrooms. Middle

&



=

Georgia Specialty Mushroom Feasihility Study

age, married, more educated, and metro residents were
more apt to say they would use the product if it were avail-
able at a "quality" price. More educated respondents and
those who live in metropolitan areas were more likely to
shop at grocery stores where the specialty mushrooms are
available. Middle age, more educated, and married
respondents were more likely to be receptive to purchas-
ing Georgia grown mushrooms if they were available.
Respondents aged 65 years old or older were more likely
than all other age groups to be favorable toward a ready to
heat and serve specialty mushroom products. The joint dis-
tribution frequency tables can be found in Appendix H
accompanied by a corresponding discussion of the results.

Determing Market Demand by Type of
Specialty Mushroom

he target market utilized in this analysis is a 500 mile
Tradii of Athens, Georgia. Athens was chosen because it
is the location of The University of Georgia. The 500 mile
radii was determined by the maximum number of miles
that a fresh specialty mushroom product may be transport-
ed and still maintain an optimum appearance of quality
and freshness. With increased research and development
on packaging, however, the distance can be increased. To
determine the number of pounds of specialty mushrooms
by type needed to satisfy this targeted market, two differ-
ent methods of analysis were employed. Although the two
methods are different, the results are quite similar, and it is
believed that a mid-point between the calculations would
be the most accurate estimate derived from the available
information.

Oak (Shiitake) Mushrooms

Method 1

The first method relied on information from the Georgia
Poll Survey and U.S. Census data regarding the number of
households with incomes $35,000 and above in the target
market area.® Using only households with incomes greater
than the national median household income of $27,317
this method highlights the fact that those with more dis-
posable income have a greater propensity to consume spe-
cialty mushrooms than lower income households. The
average household size was used to determine the number
of individuals per household in the targeted market area.
The information derived from the Georgia Poll was used to
calculate the number of potential mushroom consumers
among the households within the target market. This figure
was multiplied by the frequency of their usage. Finally, this
number was multiplied by the amount of mushrooms con-
sumed by an average individual. The following illustrates
the first method used.

The number of households within a 500 mile radius of
Athens, Georgia with incomes of $35,000 or more equals
10,746,708 households. To determine the number of peo-
ple who live in these households the number of house-
holds was multiplied by the respective state average
household size. The average household size ranged from
2.4 in Washington D.C. to 2.9 in Mississippi. That number
yielded a total population of 28,609,457 persons within
the target area. Since very young children, who may not
eat mushrooms, are included in the average household
size the estimated number of potential mushroom con-
sumers may be too high.

Information from the Georgia Poll indicated that 46.2 per-
cent of the respondents had either prepared or eaten spe-
cialty mushrooms at home or at a restaurant. The findings
also revealed that about half of these consumers used the
mushrooms on a weekly basis, while another half use
these mushrooms on at least a monthly basis. By taking
this average into consideration a multiplier of 25 was
determined as the annual frequency of purchase weeks.

Next the average amount of mushrooms consumed per
serving was calculated. Several sources were used in
reviewing specialty mushroom recipes, including issues of
Bon Appetit (2001) and The Complete Vegetarian Cuisine
(Elliot, 1988). From these sources it was determined that
the average mushroom serving size was 2 ounces per per-
son.
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Equations

Number of people in 500 mile radius =
Frequency of potential consumers =
Potential consumers =

Serving size (0z) per meal / per consumer = X 20z

28,609,457 people
X 46.2%
13,217,569 consumers

26,435,138 oz. per consumer

Per pound consumed = 26,435,138 =
Ounces per pound =16 16

Average annual frequency of purchases weeks per consumer = 25

1,652,196 pounds consumed per purchase

Total production demand of ALL specialty mushrooms= 41,304,903 pounds consumed annually

Percent Specialty Mushrooms by Type Nationally based on NASS reports*

Portabello 96,297,000 Ibs./ 111,800,000 lbs.=
Oak (Shiitake) 9,327,000 Ibs./ 111,800,000 lbs.=
Oyster 3, 437,000 Ibs./ 111,800,000 Ibs.=
"Other" 1,975,000 Ibs./ 111,800,000 Ibs.=

86.1%
8.3%
3.1%
1.7%

Total Specialty Mushroom Demand within a 500-mile radius of Athens, Ga. By type

Portabello 41,304,903 Ibs. x 86.1% = 35,563,521 Ibs.
Oak 41,304,903 Ibs. x 8.3% = 3,428,307 Ibs.
Oyster 41,304,903 Ibs. x 3.1% = 1,280,451 Ibs.
"Other" 41,304,903 Ibs. x 1.7% = 702,183 Ibs.
Method Il with the nation as a whole. Again, children are also

A second method used to calculate the demand for spe-
cialty mushrooms in the target area was to multiply the
national per-capita rate of specialty mushroom consump-
tion (0.4 Ib. per person) by the population figure for this
area. This method may vyield a high estimate if there are a
significant number of low income households, who may
not consume specialty mushrooms at the same rate as
higher income households, in the target area as compared

included in the number of potential mushroom con-
sumers. Next, we multiplied this number by the market
percentage for each variety of mushroom to determine the
respective poundage demand. There are 85,820,307 per-
sons within a 500-mile radius of Athens, Georgia (U.S.
Census, 2000). This number is multiplied by 0.4 pounds of
specialty mushrooms that are consumed on average per
capita in the United States.

Equations

(111,000,000 Ibs. specialty mushrooms/ 280,000,000 total U.S. pop. = 0.4 Ibs.)

Pounds of specialty mushrooms consumed within a 500-mile radius of Athens, Ga.

85,820,307 Population x 0.4 Ibs. =

Percentage of specialty mushroom market by type mushroom:

Portabello 96,297,000 Ibs./ 111,800,000 Ibs.=
Oak (Shiitake) 9,327,000 Ibs./ 111,800,000 Ibs.=
Oyster 3,437,000 Ibs./ 111,800,000 lbs.=
"Other" 1,975,000 Ibs./ 111,800,000 Ibs.=

34,328,123 Ibs.

86.1%
8.3%
3.1%
1.7%

Total Specialty Mushroom Demand within a 500-mile radius of Athens, Ga. By type

Portabello 34,328,123 Ibs. x 86.1% =
Oak (Shiitake) 34,328,123 Ibs. x 8.3% =
Oyster 34,328,123 Ibs. x 3.1% =
"Other" 34,328,123 Ibs. x 1.7% =

29,522,185 Ibs.
2,849,234 Ibs.
1,064,172 Ibs.

583,578 Ibs.
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The final equation took an average of the two methods in order to determine the market demand for each variety of mush-

rooms within the targeted area.

Portabello (29,522,185 Ibs. + 35,563,521 Ibs.) / 2 =
Oak (Shiitake) (2,849,234 Ibs. + 3,428,307 Ibs.) / 2 =
Oyster (1,064,172 Ibs. + 1,280,451 Ibs.)) / 2 =
"Others" (583,578 Ibs. + 702,183 Ibs.) / 2 =

32,542,853 Ibs.
3,138,770 Ibs.
1,172,312 Ibs.

642,881 Ibs.

Table 8 presents the annual demand in pounds by type of mushroom for both methods. The average demand of the two

methods is in the last column.

Type of Mushroom

Tahle 8

Annual Demand in Pounds by type of Mushrooms
Method | (Ibs.)

Method 11 (Ibs.)  Average of | and Il (Ibs.)

35,563,521 .......ce.... 29,522,185 ... 32,542,853
3,428,307 ... 2,849,234 ... 3,138,770
1,280,451 ......cceeeeee 1,064,172 ........c.ooe.. 1,172,312

702,183 ... 583,578 ..o 642,881

41,304,903 ................. 34,019,169 ................. 37,496,816

Note The total of the average of | and Il does not equal the average of the totals for method | and Il due to rounding.

Factors Determining Market Share

dditional variables were used to determine competition

within the target market area. This involved examining
study area strengths and weaknesses to determine the per-
centage of market share that could be achieved by Georgia
growers. Current trends show that the common button
mushroom industry is consolidating and a
few large companies dominate the mar-
ket. It will only be a matter of time until
these companies enter the specialty
mushroom market. Knowing this, it would
be best to position the Georgia specialty
mushroom industry for success and sus-
tainability by developing highly efficient
progressive farms that can compete with
out-of- state growers. A list of U.S. spawn

0ak Mushrooms (Shiitake)

Oak Mushrooms (Shiitake) present a unique opportunity
for Georgia. Whereas Portabello production has increased
nearly 100% over the past three years, at an average at
about 33.3% per year, Oak mushroom (Shiitake) produc-
tion has grown by only 14% per year. This is still, howev-
er, a large number. The opportunity to
capture a significantly higher market
share of Oak mushrooms (Shiitake) is
predicated by the fact that technology and
quality assurance are notably higher in
Georgia than anywhere else in the coun-
try. More modern technologies coupled
with newer facilities makes Georgia's
ability to control this market outstanding.
= - There has been a supply shortage for

producers and mushroom companies is
shown in Appendix I. Following is a discus-
sion regarding factors affecting the market share of Oak
mushrooms (Shiitake), Oyster mushrooms, and "Other"
mushrooms that Georgia growers could expect. See
Appendix J for an examination of the Portabello market.

Oak (Shiitake) Mushrooms

many years, and a wider consumer
knowledge of the product is apparent
through market surveys.

Better technology resulting in reduced prices could accel-
erate the Oak mushroom market comparably to the
Portabello market. Oak mushroom (Shiitake) farms tend to
be relatively small, thus ruling out economies of scale as a
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competitive advantage, and limiting the consumer base.
Quality competitors in the targeted market area are nomi-
nal. For these reasons, it is suggested that larger, more
modern and efficient farms be built focusing on a premi-
um production of mushrooms at a competitive price.

The possibility of a Georgia growers’ network controlling
a higher percentage of the Oak mushroom market share is
distinctly larger than for Portabello mushrooms. Building
ten oak mushroom farms producing approximately
225,000 pounds a year would be a sound investment. This
equates to approximately two million pounds of produc-
tion annually, and would capture 66% of the targeted mar-
ket area, and as much as 20% of the national market. This
scenario would put Georgia Oak mushroom producers on
the map as the country's largest suppliers of specialty
mushrooms.

Oyster Mushrooms [

Oyster mushrooms are | - L o
one of the most cultivat- o a
ed and consumed mush- T -
rooms in the world; how- I ——

ever, the U.S. market [#F & —
only demands approxi- - -
mately 3.4  million -
pounds annually. - #
Although they are deli- .

cious mushrooms, highly -

variable in color and

shape, as well as easy to

grow, they are difficult to

market. These mushrooms require a very short distribution
radius because they are highly perishable. For this reason,
it is recommended that the distribution radius for Oyster
mushrooms be limited to 200 miles. Due to the high
spoilage rate of these mushrooms, purveyors will not pay
a high price. A pristine product, however, could yield a
much higher return. Thus, research and development
regarding packaging needs should be conducted for this
product.

White Oyster Mushrooms

Oyster mushroom farms will have to be increasingly auto-
mated in order to assure a low cost of production. These
farms, however, do not require the extensive labor of Oak
mushrooms. There are numerous varieties of Oyster mush-
rooms. Each require specific environmental parameters.

For this reason ideally each variety should be grown on
individual farms. However, this is not economically feasi-
ble. A combined White Georgia oyster and Golden oyster
mushroom farm capable of producing 200,000 pounds
annually (100,000 of each type) is recommended. This
would represent 5.7% of the national production for this
genera of cultivated mushroom. Special care must be
given to these more perishable mushroom varieties to
insure less spoilage in the event of a bumper crop. A dried
mushroom market as an oversupply remedy should be
investigated. It is recommended that all of the Oyster
mushroom farms coordinate themselves with an affiliated
distribution network. Pooling resources with Oak and
Portabello farms will allow purveyors a one-stop shopping
scenario. If this model works in Georgia, there is a good
potential for licensing similar farms in other states. There
will always be a demand for locally grown, premium
Oyster mushrooms. Georgia growers should proceed
slowly into the market because an oversupply of these
mushrooms could be catastrophic. Though it is estimated
that a demand of over one million pounds per year in the
500 mile targeted area exists, starting slowly with the more
perishable varieties would be the sensible approach.

“Other” Mushrooms

The "Other" types of mushrooms present a broad spectrum
of environmental and technological concerns. There is a
diverse array of "Other" mushrooms, and many of them
have their own particular needs. Each mushroom should
be grown at different farms and with a distribution system
that follows the Oyster mushrooms. Although many of
these "Other" varieties of mushrooms do not have the
problem with shelf life that is associated with Oyster
mushrooms, they will need special attention and special
considerations. Because each variety of mushroom will
need a specific number and type of growing houses, and
the workers will need special training, it is recommended
that individual farms and cultivators grow each type of
mushroom mono-specially. This will prevent confusion to
beginning farmers. As the markets expand and their
expertise increases, the potential for successfully growing
a variety of mushrooms at one location increases. Location
of these farms will be a significant issue. Several small
farms could be set up as research and development type
farms that would essentially work out the complications
before the market demand for these mushrooms rises.
Though it may seem risky, growing the lesser-recognized
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mushrooms, if mar-
keted to the custom
markets and ethnic
centers, will actually
put these growers in
an opportunistic posi-
tion to be on the
ground floor and
without competition.
If a good promotion-
al campaign is estab-
lished, it would not be surprising to see many of these
mushrooms rival the level of demand for the oyster mush-
room in a very short time. It is recommended that four
"other" specialty mushroom farms be established in
Georgia with between 40,000 and 90,000 pounds per year
capacities.

Snow Crab Mushrooms

Smaller farms producing "Other" species of specialty
mushrooms would better serve the developing Georgia
industry as niche businesses. The small farms could also be
used to research and establish prototypes for larger scale
operations in the future. These smaller farms should net-
work with the larger operations so as to create a win / win
situation by offering retailers a broad variety of products
from a single source. This kind of marketing is referred to
as one stop shopping and is considered a typical buying
practice of large produce retailers.

Technological Developments Required
in the Mushroom Industry

o prosper and become a viable industry in Georgia, the
Tspecialty mushroom industry, as with all industries seek-
ing to become economically competitive, would greatly
benefit from adopting technological innovations. The pri-
mary advantage of this strategy is to reduce production
costs and improve efficiency. These cost saving would help
to elevate specialty mushrooms from a luxury or niche
item to the status of a commodity item.

Research

A vigorous research component is the basis for sustaining
and improving any commodity level crop. Strain selection,
testing, storage, quality control, and crop improvement are
essential to the continued development of a competitive

and cost effective commodity. New strains need to be
obtained on a continual basis as source material for breed-
ing experiments and as backup for strains that may be
senescent (aging). Many commercially produced specialty
mushrooms are closely related to their wild relatives and
collections from nature are a viable source of new strains.
Breeding and genetic selection procedures, however are
necessary to generate specific attributes in strains. For
example, in oak mushrooms, disease resistance has a
tremendous economic impact on production. A coopera-
tive venture between The University of Georgia and The
Growing Company has developed disease resistant strains
which has increased their Oak mushroom productivity.
Selection or breeding of strains with increased growth
rates might decrease the time required for the develop-
ment of a crop and increase productivity. Breeding for
strains with different mushroom texture qualities could
affect shelf life of the product and lead to more efficient
distribution qualities. Preservation and storage are also
important components of a crop research facility.
Cryopreservation guarantees genetic stability of the acces-
sioned strains and is the present method of choice; how-
ever, constant testing of this and alternative methods for
storage is appropriate.

Genome level research to identify the complexity, simi-
larities, and differences in specialty mushroom genomes is
currently being initiated at The University of Georgia. The
long term goal of this work will be to identify potentially
useful genes for crop development as well as for medical
and nutraceutical benefit. Research into mushroom pro-
duction on different substrates has the potential for
increased productivity. Modification of substrate such as
the use of a different cellulosic material or the enrichment
of the substrate material with bran or grains can increase
yield per spawn block.

A Research Center for specialty mushrooms could be
financially supported through competitive research grants,
commodity commission funds, and ancillary product prof-
its as well as from patents and other sources. It is recom-
mended that the specialty mushroom research center
incorporate test growing houses as well as research labo-
ratories.

Additional technological innovations that would enhance
the specialty mushroom industry include advanced com-
munication and imaging systems. These systems would aid
consultation and technical services significantly and are
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critical to the survival of all aspects of the specialty mush-
room industry. Communication networks would permit
consultants and university researchers to monitor the
grower's production facility. The networks could include
temperature and humidity monitors as well as imaging sys-
tems that would allow remote viewing of the production
facilities from distant research facilities.

Spawn Production

The process of creating "seeds" or "roots" for the growth of
mushrooms is referred to as spawn making. Spawn is the
mature biological inoculum (mycelium) used in the per-
meation of substrate for the generation of mushrooms.
Spawn making is a highly complicated process in which a
pure strain of a selected fungus is chosen to generate a
specific variety of mushroom. Spawn making requires a
great deal of understanding of both environments and
technique and thus represents science as well as art.
Spawn can be created using extremely primitive methods
for some fungi. A successful commercial mushroom farmer
however, depends upon obtaining a reliable quality and
quantity of spawn in order to achieve prolific and consis-
tent crop yields.

Asians began mushroom cultivation some two thousand
years ago. It consisted of laying broken branches and twigs
under live mushrooms where the spores would fall onto
the broken branch areas. The spores gave rise to mycelia
(mature fungal tissue) and would colonize the branches.
As the nutrition became depleted, the mushrooms were
naturally signaled to fruit, thus completing the life cycle.
This "natural culture" method, while quite primitive, con-
tinues to be used to this day and has actually been recom-
mended as an alternative crop for low-income rural farm-
ers (Alabama A&M, 1998).

Due to the importance of growers being able to obtain a
stable source of quality spawn at reasonable prices, spawn
making facilities represent a critical component of the
mushroom industry. Although the start-up costs of techno-
logically advanced and innovative spawn making systems
are expensive, the development of centralized operations
is necessary to maximize economies of scale. Examples of
technological innovations in spawn making involve the
development of efficient material handling equipment,
advanced sterilizing, blending, and inoculation technolo-
gies. Such advanced spawn making systems are already

utilized in the Agaricus industry. Substrates used in
Agaricus spawn production versus most other specialty
mushroom spawn production, however, are different.
Therefore, new technologies based on new concepts will
need to be employed in the manufacture of specialty
mushroom spawn in order to ultimately reduce costs to the
grower.

Today's spawn systems and technologies are burgeoning
worldwide. Some recent mushroom economic develop-
ment strategies have relied upon spawn making tech-
niques that are literally thousands of years old. This creates
a huge opportunity as the cost of spawn directly affects the
success of a mushroom farm. As the mushroom industry
continues to evolve into a competitive, commercial
agribusiness, spawn making innovations will become
increasingly essential to meet growing consumer demands
both in availability and price. Ultimately, the cost of pro-
duction is balanced with what consumers are willing to
pay for the final products. The single most expensive oper-
ating cost to a specialty mushrooms grower is the price of
spawn. For example, to produce 450,000 pounds of
Shiitake mushrooms a year a grower needs 180,000 blocks
of spawn (2.5 pounds of mushrooms per block). At a cost
of $4 per block, without shipping costs, the total cost of
spawn would be $720,000. Shipping costs from
Pennsylvania, a major producer of U.S. spawn block, can
add 50 cents to the cost of an individual production ready
spawn block. It is readily apparent that the acquisition of
economically and quality spawn is central to the develop-
ment of a specialty mushroom based industry in Georgia.

Most specialty mushrooms are grown on a sawdust-based
substrate. Modifications in substrate composition are rela-
tively small for different mushrooms. Different methods of
spawn making are defined by the type of vessel used in the
sterilization of bulk substrates. The two types of commer-
cial spawn making commonly used are Conventional
Double Door Autoclave Steam and Automated Steam
Sterile Fill. Both systems use steam heat and pressure as
their sterilizing agents.

Conventional Double Door Autoclave Steam

Double door spawn facilities have been used in spawn
production since 1941 and are still commonly used in
commercial spawn making. The process is thorough, but
has numerous steps, is time consuming, labor intensive,

&



Georgia Specialty Mushroom Feasihility Study
and not energy efficient. This process, however, does effec-
tively control contamination rates in the cooling, inocula-
tion and sealing processes. Mid-size companies are more
likely to continue using this method of autoclaving
because of its relatively inexpensive set up costs.

Automated Steam Sterile Fill

Currently, the best model for spawn making is an
Automated Steam Sterile Fill system, which would be
modified from technologies used in the Agaricus industry.
This technology sterilizes the substrate in a large tumbling
vessel, which is then cooled and inoculated with fungal
mycelium and mixed automatically. The sterilized and
inoculated substrate is then dispensed into pre-sterilized
spawn bags and incubated to form the mushroom produc-
tion blocks. The same machine could be used for all vari-
eties of mushrooms. Because these facilities are critical to
the success of the industry they should be designed using
highly automated energy efficient systems.

"Magnetic" Sterile Fill

Recently, concepts using even more energy efficient sys-
tems, such as "Magnetic" Sterile Fill, which would replace
steam sterilization methodologies, have been proposed.
Although these systems have not yet been proven, the con-
cept goes hand in hand with the objectives pointed out in
the spawn making section of this report. The model would
revolutionize the industry, as it would continue to improve
on labor and energy efficiency and would drive down the
costs of spawn far below current spawn market prices, thus
giving Georgia growers a distinctive advantage over all
other national competitors. Despite the fact that the start
up costs of such facilities will be high, the cost benefit over
long-term production will be more than justified. Further,
these facilities could compete nationally for out-of-state
accounts. As a result, a rigorous analysis of spawn making
facilities will be needed because of the importance of this
activity and the rapid technological advancements made
in this area. The scope of such a study should be compre-
hensive due to the international aspects of the mushroom
industry.

It is recommended that spawn making be divided into a
single master spawn facility and several satellite produc-
tion spawn facilities. This will reduce the possibility of
contamination in the master spawn facility and create a

2

more efficient distribution network to farmers. To deter-
mine the type and quantity of spawn needs for the pro-
posed Georgia specialty mushroom industry customer
demand was established in pounds of mushrooms for each
variety desired in a 200-500 mile distribution radius from
Athens, Georgia. Table 9 presents spawn block require-
ments based on the number of pounds of specialty mush-
rooms by type needed to satisfy a targeted market. (See pg.
14-16 for methodology.)

Cultivation

The development of harvestable mushrooms from spawn
blocks is the first production step in mushroom farming.
Farmers will purchase spawn blocks from the spawn mak-
ing facility and tend them appropriately until maturation,
followed by harvesting and packaging. The farms consist of
environmentally controlled houses where humidity, CO2,
temperature, and light are all regulated depending on the
variety of mushroom produced. At present, much of the
effort in production involves labor intensive procedures,
but automated production and material handling can
greatly reduce costs that currently keep farm gate prices
high. Improvements in air handling and climate control
systems also would enhance crop quality and yield. This
would reduce production costs, increase crop value at the
market place, and improve shelf life. Shelf life could be
further increased by advancements in post-production
packaging and handling. On-going research in these engi-
neering and biological processes is a requirement for the
viability of the specialty mushroom industry.

Monitoring cultivation problems of growth or disease can
be centralized when tied to a system such as the Distance
Diagnostics through Digital Imaging system presently in
operation through The University of Georgia's College of
Agriculture and Environmental Sciences (www.dddi.org).
These systems permit university researchers to monitor a
grower's facility via interactive video systems and comput-
er monitoring gauges for humidity and temperature. This
approach greatly reduces the chances of problems that
may adversely affect the crop.

Distrihution

Technology will play an important role in improvements in
distribution related systems. Packaging of portioned fresh
mushrooms is only the beginning. Increased shelf life
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Mushroom type

Tahle 9

Master Spawn Units

Preliminary Recommendations for Spawn Requirements for Sawdust Based Mushroom Growth
Production Blocks (in units)

Oak (Shiitake)

50,000 units per year (sawdust
961 units per week (sawdust
5,000 units per year (grain

96 units per week (grain

— o C

1,000,000 units per year

19,000 units per week

Georgia White Oyster

2,000 units per year (grain or sawdust)
40 units per week (grain or sawdust)

40,000 units per year
770 units per week

Golden Oyster

2,000 units per year (grain or sawdust)
40 units per week (grain or sawdust)

40,000 units per year
770 units per week

Pink Oyster or Rose Petals

1,000 units per year (grain or sawdust)
20 units per week (grain or sawdust)

20,000 units per year
390 units per week

Blue Oyster

1,000 units per year (grain or sawdust)
20 units per week (grain or sawdust)

20,000 units per year
390 units per week

Snow Crab

2,000 units per year (grain or sawdust)
40 units per week (grain or sawdust)

40,000 units per year
770 units per week

Frondosa (Maitake)

2,000 units per year (grain or sawdust)
40 units per week (grain or sawdust)

40,000 units per year
770 units per week

Velvet Ear

2,000 units per year (grain or sawdust)
40 units per week (grain or sawdust)

40,000 units per year
770 units per week

Enoki (winter mushroom)

10,000 units per year (grain spawn)
200 units per week (grain spawn)

150,000 units per year
2,885 units per week

packaging presents an enormous opportunity to the scien-
tific community as its success could bring a more consis-
tent supply of quality product to the consumer.
Mushrooms such as the Oyster, Frondosa, and Snow Crab
could be marketed in a dramatically more aggressive fash-
ion. Further, value- added products are just beginning to
appear for Portabello mushrooms, but there is no reason
that specialty mushrooms could not enjoy this type of
diversification once they are produced at an abundant
level.

High tech inventory, tracking, and delivery systems could
be dramatically improved and implemented. Such systems
would be effective in driving operating costs down by
reducing shrinkage and spoilage frequently associated
with mismanagement of these types of perishable prod-

2

ucts. The concept also holds true for frozen, refrigerated, as
well as other value added products. A well organized dis-
tribution center in the Southeast is sorely needed to edu-
cate distributors about the marketing of these proposed
products. Central and satellite distribution hubs would
minimize less efficient distribution competitors.

The Internet is a possible factor to be explored. Buying
food items sight unseen, however, can be a chancy affair.
Technological advancements in other forms of communi-
cation as well as in transportation systems also offer great
potential benefits to distribution networks. Technologies
that increase fuel and energy efficiency would be benefi-
cial to distribution as well as spawn production and culti-
vation operations.
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Promotion

The success of a specialty mushroom industry in Georgia
is also dependent upon an effective marketing campaign.
This effort must be well-coordinated, centralized and tar-
geted. Without a clear focus, consumers view sporadic
appearances of these products as faddish, and insignifi-
cant. Intermittent supply of new products almost always
means high prices and marketing efforts often fall into end-
less repetitive promotional strategies. Customers easily
lose interest in and appreciation for such halfhearted mar-
keting campaigns. The development and implementation
of a major promotional effort is vital. Consistency of prod-
uct, especially when associated with well-recognized
trade names, boosts consumer curiosity and acceptance
for new products.

The sales force and promotional personnel in the front
lines present some of the most critical elements to the suc-
cess of any new product line. Without appropriate enthu-
siastic cooking demonstrations, recipes, promotions, and
presence, consumers simply do not know how to prepare
the products. In addition, if the prices for these products
are comparatively high, most consumers will not buy the
product. Television ads would greatly accelerate consumer
interest over magazines because magazines tend to cater
to the converted. Culinary publications have already
offered recipe suggestions for many of these types of mush-
rooms for several years now, but these magazines rarely
cater to the masses. This effectively minimizes the buying
public, and limits the potential for the agribusiness's suc-
cess.

22

Estimated Construction and Start-up
Operating Costs

his section presents the estimated construction costs and
Tstart-up operating costs for the recommended mush-
room farms. These start up costs are conservative estimates
for specific mushroom plant construction costs and one-
tenth of annual operations capital for each farm. The esti-
mates are subject to change based on economic condi-
tions, specific county regulations, insurance stipulations,
local government policies, and local concerns.

At this time it is recommended that seven different mush-
room farms be built in the state of Georgia and the num-
ber of recommended licenses should be carefully regulat-
ed. It is further recommended that an affiliation of farms
work collectively through a common trademark and cen-
tral distribution center to better capitalize on name brand
recognition, diversity of product line, and economy of
scale. Interested parties are encouraged to contact quali-
fied business/financial consultants to further investigate a
proprietary feasibility study. Reliable consultants usually
provide such studies on a need-to-know basis. Appendix K
lists the major advantages and disadvantages however, of
growing and selling various mushroom species. As in all
new markets it must be understood that until it reaches a
commodity level dramatic fluctuations may occur.

The information in Table 11 and Table 12 reveals the vari-
ous parameters used to determine the start-up costs asso-
ciated with growing specialty mushrooms, reported in
Table 10. This information can be provided to potential
lenders and/or financial institutions. The information
developed in the spreadsheet format can be customized
for different species of specialty mushrooms. For example,
the rate of return, quantity and type of inputs for Oak
mushroom (Shiitake) production is different than for Snow
Crab. The time it takes for Oak mushrooms (Shiitake) to
mature is slower than Snow Crab mushrooms, and there-
fore are more labor intensive. From these tables certain
production factors, such as the cost of spawn, can be rec-
ognized as the focus of technological innovation to reduce
costs to the farmer and ultimately to the consumer. The
computerized spreadsheet budgets can be customized for
individual growers and can also be used in applying for
USDA or other sources of funding.

®
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Tahle 10
Estimated construction costs start-up operating costs by type of mushroom?
Type of Mushroom Construction costs ~ Startup operating Consulting fee’ Total production Percent margin Number of employees
capital poundage before taxes (EBIT)  (including management)
Oak (Shiitake)? $1.4 million $280 K $90 K 2 million 221 56 per farm
large farms per farm per farm per farm
Oak (Shiitake)? $838 K $200 K $74 K 2 million 21 38 per farm
mediume-large farms per farm per farm per farm
Oak (Shiitake)? $666 K $150 K $66 K 2 million 19.2 29 per farm
medium size farms per farm per farm per farm
Oak (Shiitake)? $400 K $80 K $54 K 2 million 15.2 15 per farm
minimal size farms per farm per farm per farm
Combined Golden& $300,000 $20 K $62,000 200,000 16.7 14
White Oyster
Snow Crab $200,000 $50,000 $54,000 97,200 29.3 7
Frondosa $320,000 $35,000 $60,000 45,000 22.8 5
Enoki (Winter) $170,000 $40,000 $40,000 91,800 18.2 6
Velvet Ear (Cloud) $275,000 $30,000 $60,000 97,200 16.7 6

[N

Since further research is required regarding the specifics of a Portabello facility the information is not included here.

2 This table presents four alternative farm sizes all capable of producing two million pounds of oak mushrooms. Not all of these are

suggested. See initial recommendations.

3 Since the specialty mushroom industry is in its infancy in Georgia new mushroom growers will need to consult with existing growers
regarding the necessary technology for specialty mushroom production and general education about crop specific production.
This includes mushroom house construction technology, crop handling and mushroom management (recognition of disease, proper

humidity, etc.), and sales and distribution.

Information in Table 12 shows the requirements for grow-
ers by mushroom type and volume of production. The
information reveals technological requirements, spawn
needs, size of growing facilities, transportation needs, and
cooling, storing and packing facilities. The information in
Table 11 and Table 12 represents a first step in the budget-
ing process necessary for individual growers to become
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fiscally knowledgeable about the specialty mushroom
industry. Additional information will be needed. This
includes both labor and management training needs.
These needs, however, could fluctuate depending upon
the location of the growing facility and the expertise of the
grower.
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Tahle 11

Sample Spreadsheet for Mushroom Cultivation Scale and Projected Income Statement

The specific values rely on variable construction costs and operating expenses
depending on technological innovations and mushroom type.

Scale of production

# of Climatized Growing Houses
Blocks per cycle

Cycles of blocks per house per year
# of Spawn Blocks

Cost Per Spawn Block

Unskilled Labor Cost Per Hour
Price Per Pound

Pounds Produced

Pounds Per Spawn Block (Avg.)

Mushroom Cultivation Projected Income Statement
Sales
Operating Costs
Spawn Blocks
Utilities
Chemicals
Water
Filters
Equipment Maintenance
Building Maintenance
Vehicle maintenance (Farm Pick Up Truck)
Payroll Taxes
Packing Supplies
Miscellaneous
Spawn Delivery Truck

Labor
Block Handlers
Cultivation Supervisor A
Harvesters
Sanitation
Packing
Growing House Clean Down
Cultivation Supervisor B
General Manager
Office Manager
Property Taxes and Insurance
Insurance
Product Liability and Vehicle
Workers' Compensation
Telecommunications
Legal and Accounting
G&A Expenses
Depreciation
Building
Equipment
Payment on Loan
Sales and Distribution
Sales manager
Delivery truck driver
Delivery truck and usage

Total Operating Costs

Earnings Before Income Taxes

Margin on Sales

Taxes

Net Earnings After Income Taxes

Total Labor (including salaries and wages)

L
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Mushroom Type (# of Farms)

Tahle 12

Assorted Farm Set Up Requirements

Production Volume
in pounds per year

Requirements

Oak (Shiitake) (2-8)

2 million total: 8 farms at
225,000 or 2 farms at 900,000
(recommended economies

of scale and repeat costs)

Head house

High tech growing rooms

Dunking facilities

Sorting and packaging facilities

Cold storage facilities and loading docks
Dump truck

Combined Georgia White Oyster
and Golden Oyster (1)

A: sawdust based space bag
cultivation methods

200, 000 total

1 White Oyster farm at 100,000
and 1 Golden Oyster farm at
100,000

10 high tech growing rooms

Manicuring and packaging room

2 Cold storage facilities; 1 post-harvest and 1 post-pack
Loading dock

Dump truck

Alternative cultivation for
Combined Georgia White Oyster
and Golden Oyster (1)

B: straw based column bag

Straw bale storage facility

Wetting and chopping slab
Semi-automated pasteurization facilities
Cooling tunnel

Inoculation and filing station

Overhead transport racking system

10 high tech growing rooms; 5 each
Manicuring and packaging room

Cold storage and loading docks

Dump truck

Snow Crab (Pom Pom) (1)

97,200

6 medium to high tech growing rooms

Sorting and packaging room

2 Cold storage facilities; 1 post-harvest and 1 post-pack
Loading dock

Dump truck

Frondosa (Maitake) (1)

45,000

9 high tech growing rooms

Spawning cold shock refrigeration

Sorting and packaging room

2 Cold storage facilities; 1 post-harvest and 1 post-pack
Loading dock

Dump truck

Velvet Ear (1)

97,200

9 high tech growing rooms

Sorting and packaging room

2 Cold storage facilities; 1 post-harvest and 1 post-pack
Loading dock

Enoki (Winter) (1)

91,800

3 high tech growing rooms (Walk-in cooler style)
capable of cold shock

Sorting and packaging room

Semiautomatic harvesting, weighing and vacuum
packing station

Walk-in cooler

Automated bottle washer

Loading dock

Dump truck

25
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Additional Economic Impacts

he economic benefits of a mushroom based industry are
Tnot limited to food. Practitioners in both traditional and
modern medicine have discovered a wide-range of med-
ically- active compounds in plants and fungi, taxol being
an especially visible example. Viable economic develop-
ment strategies exist in genomic approaches to identify
genes that are the basis for the synthesis of naturally-
occurring anti-cancer compounds that might be up-regu-
lated to enhance the nutraceutical properties of existing
crops, or transferred to confer such properties to new
crops.

Due to a variety of reasons including location, climate,
international immigrants, industry organizational efforts,
spawn making capability and facilities, and entrepreneur-
ial activity, U.S. commercial mushroom production has
been heavily concentrated in the state of Pennsylvania
since the early 1900s. Beginning in the 1970s,
Pennsylvania State University also became a major factor
in the growth of the U.S. mushroom industry through its
efforts to help growers improve mushroom production.

An impact analysis of the mushroom industry conducted
by Pennsylvania State University determined that the
mushroom industry in that state produces more than 353
million pounds of button mushrooms a year with a cash
value of nearly $255 million (PSU, 2001). In addition,
mushroom production generated an estimated $150 mil-
lion in annual payroll, and a support industry which gen-
erates in excess of $3.5 billion in that state. Due to the fact
that button mushrooms are grown in manure and hay, the
use of agricultural byproducts is enormous. The mushroom
industry was responsible for composting 210,000 tons of
mulch hay, 115,000 tons of poultry manure, and 245,000

tons of other by-products at mushroom operations to make
the substrate required for growing button mushrooms
(PSU, 2001).

An economic input-output analysis was NOT used in the
present study. In traditional input-output analysis certain
important explanatory variables may be omitted, frequent-
ly the depth and breath of future spinoff type of develop-
ments cannot be accurately determined or may not even
be known, some variables included may be measured
improperly, and the proper time span may not have been
used to determine the full value of both inputs and out-
puts. However, information in Table 13 presents the sales
tax revenue the state of Georgia could expect to generate
from the production of the volume of specialty mushrooms
recommended in this report. Assuming a six percent sales
tax and a 150 percent mark-up (personal communications
with Ed McLaughlin, Professor of Marketing, and Director
of the Food Industry Management Program at Cornell
University, Ithaca, New York, 2002, March) over the
national average farm gate price (NASS, 2001), the state of
Georgia could expect to receive $ 1.1 million in sales tax
revenue from the sale of the final mushroom products.

Medicinal Uses of Mushrooms

Mushrooms offer an especially promising opportunity to
discover anti-cancer genes and pathways. A strong med-
ical literature supports the anti-cancer properties of mush-
rooms (Kurashige, Akuzawa & Endo, 1997; Ooi & Liu,
2000; Nanba, 1997). The mushroom genome, however, is
virtually unexplored, as exemplified by the fact that (as of
7 November 2001) there are only 21 DNA sequences from
edible mushrooms in GenBank (the leading DNA
sequence database) versus 130,266 for maize, 218,973 for
soybean, and even 100,925 for minor crops such as

Tahle 13

State sales tax revenue from sale of final mushroom product

Mushroom Pounds produced Farm gate

Price per pound

Price per pound
(avg. national price)

Revenue from
6 % sales tax

Retail Sales revenue

Oak (Shiitake) 2 million $3.00
Oyster 200,000 $2.18
"Other" 331,200 $3.76
Total 2,531,200

$7.50 $15 million $900,000.00
$5.45 $1,090,000 $65,400.00
$9.40 $3,113,280 $186,797.00

$19,203,280 $1,152,197.00
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sorghum (Andrew Paterson, Director, Center for Applied
Technologies, UGA). Recent technology developed in the
Paterson lab at The University of Georgia has provided a
new methodology to efficiently capture the "sequence
complexity” (the sum total of DNA sequences that make an
organism unique) of an organism. The opportunity to cap-
ture anti-cancer properties from the production of high-
value exotic mushrooms further enhances a sound eco-
nomic opportunity for Georgia. Special attention will need
to be given to the abundance of novel genes that are dis-
covered in mushrooms, but have not yet been described in
other organisms studied previously.

sector, is the nurturing of cadres of young professionals
with the training needed to exploit new technology-based
enabling tools.

The University of Georgia, the nation's third largest land-
grant institution in terms of research expenditures, can
provide "home-grown" professionals positioned to
advance the state of the regional bio-based industries
while preserving their links to rural communities that have
long been the victims of "brain drain." Dividends from this
investment include new ventures to expand and diversify
regional bio-based industry opportunities, assistance for

small businesses to compete with multi-

The National Research Council (NRC,
2000) reports that a competitively priced
bio-based products industry will eventu-
ally replace much of the petrochemical
industry. Substantial economic opportu-
nities exist through development of
genomic enabling tools to accelerate the
improvement of plants and animals that
are the foundation for bio-based regional
industries. Mushrooms may assist with
the opportunity to discover the genes that
comprise the genetic blueprint of a high-
er plant or animal at manageable cost.
"Genomics,” an alternative and comple-

-
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nationals by partnering with public
researchers as a "virtual R&D resource,"
strengthening the national science infra-
structure by adding enabling tools for
new plants and animals, and partnering
with existing outreach networks such as
local 4-H programs to identify and train
"home-grown" professionals with the edu-
cation needed to exploit these tools.

Uses for Spent Mushroom Spawn

A value added product of the mushroom
industry that has potential for income

ment to controversial biotechnology
approaches, will help reap the potential
benefits of many research goals in a pub-
licly acceptable manner. "Gene encyclopedias,” including
most genes that comprise the genetic blueprint of an
organism, enable researchers to tailor new genotypes to
the needs of bio-based industries through better under-
standing of the role(s) of each gene in the life cycle.

This goal may be achieved by implementing a new model
for a bio-based industry. This new enterprise would inte-
grate research and education with a business plan to
develop the necessary technological innovations required
for bio-based industries which have so far been over-
looked by national research initiatives. The enabling tools
to be developed will be useful on national and interna-
tional scales as well. Key among the shared interests of
academic institutions, state governments, and the private

Yellow Oyster Mushrooms

2

generation and job creation is the utiliza-
tion of spent mushroom spawn for use as
potting soil as well as a soil amendment.
Spent mushroom spawn is an excellent growing medium
for not only house plants, but it can be used on lawns, gar-
dens and by farmers to improve soil texture and fertility.
This product, if packaged and sold as soil amendment for
use by landscapers and as potting soil in garden shops, has
the potential to get higher prices than mushrooms. The
spent substrate from both specialty mushrooms and
Portabello is a sought after commodity. An example of the
economic potential of selling spent mushroom spawn
involves a landscaping supply company in South Carolina.
They sell truckloads of Agaricus compost at $18 / cubic
yard. They currently import the product from Pennsylvania
and sell it in bulk (J. Sharpe, Dixie Landscaping Supply,
Lexington, S.C, personal communication, March, 2002).
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Tourism

An opportunity also exists to use mushrooms to enhance
tourism. Similar to the attraction of vineyards in the Napa
Valley region of Northern California for wine connois-
seurs, mushroom aficionados could be enticed to sample
fresh mushrooms where they were actually produced.
Visitors of course could not have unrestricted access to the
growing houses, due to problems associated with contam-
ination; however, tasting rooms or showcase facilities
could easily be built into the production facility. This type
of activity could be incorporated into a "mushroom trail"
type of tourist activity to sample a variety of different
mushrooms on a regional basis. This activity could be used
as an added incentive to the growing number of tourists
who look atalternatives to interstate highway travel.
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State Sponsored Products

enerating funds for product research and development
Gis always problematic, but during recessionary times it
is doubly difficult. In addition, producers are frequently
reluctant to levy taxes and surcharges to fund research
activities that have no immediate payoff. In Pennsylvania
the state developed an innovative program to generate
funds for the mushroom industry. Mushroom growers need
containers (cardboard boxes) to get their crop to market.
The state devised a program to supply these containers
after obtaining them at low prices because of the
economies of scale associated with volume buying. The
state resells the containers to producers at a modest profit,
but still charges less than the producer would normally
expect to pay due to the saving realized by the large vol-
ume of orders. The income generated is used for projects
and research associated with the industry.

A similar type of arrangement could be developed in
Georgia. Not only could containers be sold, but because
specialty mushrooms are grown in clean environments,
coveralls, shoe coverings, rubber gloves, and hair nets
could be sold to producers in "bulk” by the state in a sim-
ilar fashion as the Pennsylvania situation. The income gen-
erated could be used to fund the commodity commission
as well as other research and development projects.
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onclusions:

N

he results of this study indicate that the development of
Ta specialty mushroom industry in Georgia has signifi-
cant economic potential, particularly in economically
depressed rural areas. Due to the broad-based consumer
appeal of specialty mushrooms and its untapped potential,
this multi- dimensional industry presents an opportunity to
provide Georgia farmers with a product that will be
immune from the boom or bust cycle characterizing
American agriculture since the 1950s. Capitalizing on the
economic potential of a mushroom based industry will
require a comprehensive public-private partnership that
incorporates the research capabilities of The University of
Georgia, the legal authority of the Georgia Department of
Agriculture, and the educational/training capabilities and
facilities of post secondary institutions. Ultimately, the
success of the industry will depend on the willingness of
entrepreneurs to invest in the necessary facilities for the
proposed mushroom industry. Development of cutting
edge technologies will be essential for the Georgia mush-
room industry to attract recognition at the national and
international level. Comprehensive training programs must
be developed to ensure that investors have all of the infor-
mation that will need to become successful producers. The
timely acceptance of key innovations will not only inten-
sify the potential and level of success of Georgia's mush-
room industry, but will also define it on the regional,
national, and international levels.

The positive economic impacts of a mushroom industry
could be increased if the value added aspects of such an
industry were maximized. This includes the use of agricul-
tural by-products for spawn development, creation of
products that use mushrooms, such as meals ready to eat
(heat and serve), e-commerce mushroom sales, bio-regen-
eration, and bio- mediation using spent mushroom com-
post, and the use of mushrooms in the pharmaceutical
industry. These endeavors will further assist with the cre-
ation of much needed job opportunities in rural Georgia.

Other critical issues include the creation of a mushroom
commodity commission, licensing, quality control, con-
sumer education, marketing, promotion and state spon-
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sored sale of innovative packaging and supplies. In addi-
tion, state of the art spawn making facilities, equipment
development, producer education and training programs
are critical to the development of this industry. Further, a
well-developed research and development component,
which continually seeks to uncover new and innovative
uses and products in the mushroom industry, is crucial.

Finally, factors associated with the success of this industry
are clearly present in Georgia. They include a large, grow-
ing, and diverse population with familiarity with specialty
mushrooms, and available base materials such as land and
water. Georgia's location on the eastern seaboard also
means close proximity to existing and potentially lucrative
markets due to reduced transportation costs. If done prop-
erly, this proposed new Georgia industry represents an
ecologically sound, regenerative business enterprise that
can become the model for Georgia agriculture.

Recommendations

= The structure of Georgia's mushroom industry should
be technologically innovative and utilize economies
of scale associated with increased production. Small
"Mom and Pop" type operations should not be pur-
sued because they have limited chance of success
and profitability due to higher production costs and
inefficiencies, and limited access to larger and lucra-
tive markets.

= Due to the economic benefits of value added prod-
ucts, efforts should be undertaken to examine the
merits of value added mushroom based products.
This includes fast food products, meals ready to eat,
pharmaceuticals, and the use of alternative substrate
materials for spawn production.

= The potential for e-commerce should also be investi-
gated. Mushroom products, made available similar to
the fruit in Harry and David's Fruit of the Month
Club, have enormous economic potential. The viabil-
ity of merchandising mushroom thru e-commerce
should be examined with a pilot study utilizing an
Internet server such as Yahoo.com. "Yahoo! Store" is
a feature of this particular server that allows mer-
chandisers to create an online storefront and
includes tracking and sales tools which enable pro-
ducers to evaluate a business venture.

@
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A fundamental step in the creation of this new indus-
try is the stable supply of superior quality, economi-
cally priced mushroom spawn. Due to rapidly
changing technologies, and the potential for growth
in the mushroom industry, a Georgia spawn produc-
tion facility should be built. This facility also should
be developed in incremental stages to allow for
future growth and expansion. This facility must be
state-of-the-art and include on-site research capabili-
ties for alternative substrate development and spawn
production technology. By significantly reducing the
cost of spawn, while maintaining integrity, Georgia
can produce and sell spawn to a world wide market.

An agricultural commodity requires a research com-
ponent dedicated to strain improvement and devel-
opment, preservation and quality control. In addition
to basic strain selection and breeding, mushroom
genomic research has been initiated at The
University of Georgia, where genomic level investi-
gation on other agricultural crops and on medically
important fungi is currently being carried out.
Ongoing and continued collaboration with The
University of Georgia and other research institutions
is therefore needed.

Additional research regarding alternative substrate
development for Portabello mushrooms, one of the
best selling in the U.S., is needed to produce this
economically successful agricultural product in
Georgia. Portabellos are technically not specialty
mushrooms; rather they are a brown variety of
Agaricus. Typically, they are grown on a pasteurized
manure/straw substrate, but recent research suggests
that they can be grown on a sawdust/grain substrate
like other specialty mushroom species. Since the
Portabello is a highly lucrative crop, additional
research needs to be conducted to maximize its eco-
nomic potential.

An opportunity exists for the state of Georgia to
become involved with and profit from the production
and sale of essential products for the mushroom
industry. These products include the containers for
growers to package and transport their product, sani-
tized coveralls, gloves, and shoecovers for workers,
and communication and computer monitoring devis-
es to allow interaction between university
researchers, consultants, and individual growers.
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These products can be produced in bulk quantities to
achieve cost efficiencies and resold to growers at a
fair price while still producing a profit for the state.
The profits can be used to fund the commodity com-
mission, create training programs, develop marketing
activities, and conduct research.

Create a Mushroom Commodity Commission operat-
ed and controlled by growers. The commission
would tightly control production to avoid problems
of oversupply which could depress prices and reduce
profits. The commission would be funded through
the sale of products required by growers. In addition,
the commission also should be involved with the
marketing, distribution, and production of value
added mushroom related products.

Due to the relative newness of specialty mushrooms,
a series of comprehensive training programs should
be developed and initiated. Production training facil-
ities for growers, (laborers and management), distrib-
utors, wholesalers, retailers, University researchers,
extension agents, chefs, and consumers should be
created. The production of educational videos could
enhance the success of these training programs.
Efforts to incorporate innovative and sound mush-
room farming practices and techniques into the cur-
rent management curriculum of the state's Vocational
Technical Colleges and higher educational institu-
tions should be investigated.

Efforts to cooperate and network with the poultry,
forest and horticulture industry could yield new part-
nerships and uses for agricultural waste products. In
addition, working with various commodity commis-
sions, like the grain and soybean commissions, could
provide new uses for Georgia agricultural products
for spawn production.

Hold a series of state-wide educational meetings to
publicize the results of the feasibility study and pro-
vide information about opportunities in the mush-
room industry. These meetings should be held in var-
ious locations around the state using the facilities of
institutions of higher education and vocational tech-
nical colleges.

One of the most popular mushrooms in Georgia and
in the U.S. is the Oak mushroom (Shiitake). This
product should be renamed to avoid any adverse

®
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connotations or misconceptions which may occur
due to its name. The new name should be registered
and would become the trademark used to create an
identifiable, Georgia produced product that would
create brand loyalty. Possible names include
"Georgia Oak Mushroom" or "Georgia Red Oak
Mushroom".

The potential use of mushrooms in bio-medical
research has been shown to have considerable merit.
Therefore, producing mushrooms for bio-medical
research at laboratories for medical research should
be explored at The University of Georgia and other
educational institutions.

The following mushroom farm construction and pro-
duction levels are recommended for the establish-
ment of an effective specialty mushroom industry in
Georgia. Two to 10 oak (Shiitake) mushroom farms
(depending on scale) producing approximately 2 mil-
lion pounds annually. One or two dedicated Oyster
mushroom farms producing a total of 200,000
pounds annually. One farm each for Snow Crab,
Frondosa, Enoki, and Velvet Ear mushrooms produc-
ing a combined 330,000 pounds annually. It is also
recommended that spawn making be divided into a
single master spawn facility and several satellite pro-
duction spawn facilities. This will reduce the possi-
bility of contamination in the master spawn facility
and create a more efficient distribution network to
farmers.

3

Future research is needed to investigate ways of
improving the shelf life and packaging of specialty
mushrooms to increase shipping distances. This
would allow Georgia mushrooms producers to reach
more and distant markets and ultimately would help
to reduce costs to the consumer.

Mushroom growing, spawn research, and value
added production facilities should be strategically
located across the state to maximize the economic
impact of those facilities. Locating these facilities,
where feasible, in Tier 1 economically depressed
rural areas should be given serious consideration.

Substrate research and development activities repre-
sent an important ongoing component of the present
and future growth of the mushroom industry.
Determining efficient uses of alternative substrates
can improve production and enhance collaboration
with other agricultural and forestry units seeking to
manage waste materials. Efforts which improve and
lower the cost of spawn benefit the entire industry
including consumers. Substrate research and devel-
opment also plays a role in economic development
as the mushroom industry continues to grow and
expand. Supplying spawn to not only Georgia but
U.S. growers could become a lucrative enterprise. In
addition, mushroom substrate is an agricultural waste
product and its expanded uses creates a valuable
commodity out of previously discarded products.
Finally, building and maintaining substrate research
facilities could also generate job opportunities partic-
ularly in rural areas.



=

e Georgia Specialty Mushroom Feasihility Study

References

Alabama A&M University. (1998) School of Agricultural
and Environmental Sciences. Tennessee Valley
Authority Agricultural Institute Small and Part Time
Farmers Program. (http://saes.aamu.edu/sust.htm).

American Mushroom Institute (AMI). (2001, February).
Mushroom News, Vol. 49 No.2.

American Mushroom Institute (AMI). (2001, May).
Mushroom News, Vol. 49 No.5.

Arora, D. (1986). Mushrooms Demystified. (2nd ed.)
Berkley: Ten Speed Press.

Bon Appetit. (2001). (http://eat.epicurious.com).

Buchanon, G. A. (2001, August) UGA College of
Agricultural and Environmental Sciences. "Impact of
Agriculture on Georgia's Economy: Executive
Summary." Third Annual Symposium on the Future of
American Agriculture: Southern Region. Can
Production Agriculture Survive? Athens, Georgia.

Canadian Food Inspection Agency. (2001, August).
"Allergy Alert: Yu's farm fresh shittake mushrooms
may contain sulphites.”

Centner, T.J., Turner, S.C &. Bryan, J.T. (1988).
Differentiating Vidalia Onions to preserve grower's
price premium. University of Georgia, Department of
Agricultural Economics. FS88-08.

Chang, R. (1996). Functional properties of edible mush-
rooms. Nutrition Reviews. Vol. 54. Issue 11. Part 2.
pp.91-93.

Chang S. T. (1974). Production of the straw mushroom
(Volvariella volvacea) from cotton wastes. The
Mushroom Journal. 21, 348.

Chang, S. T. & Miles, P. G. (1989). Edible mushrooms and
their cultivation. Boca Raton, Florida: CRC Press, Inc.

Chernoff, R. (1995). Baby Boomers Come of Age:
Nutrition in the 21st Century. Journal of the
American Dietetic Association. Vol. 95. Issue 6.

Doherty, B. A. & McKissick, J. C. (2000, October). "The
Economic Importance of Food and Fiber Production
and Processing to Georgia's Rural Economy.”
University of Georgia, College of Agricultural and
Environmental Sciences.

32

Elliot, R. (1988) The complete vegetarian cuisine.
Pantheon books.

Ferland, C., McKissick, J. C., & Reynolds, A. E. (2001,
April). "Report on the Feasibility of a Goat Meat
Processing Facility in Washington County Georgia
Area (Draft)." University of Georgia, College of
Agricultural and Environmental Sciences.

Food and Agriculture Organization of The United Nations
(FAO). (2001). FAOSTAT online database,
Agricultural production, Crops primary, World mush-
room production.

The Food Network. (http://www.foodtv.com).

Frederick, D.A. (1997). USDA: Rural Business-
Cooperative Service, Cooperative Information Report
55: Co-ops 101 An Introduction to Cooperatives.

Freeman, D., Lahiry, S., Mundt, H., Rogg, K., & Sakura,
C. (2000). Competitive Market Analysis of the
Specialty Mushroom Industry; The Growing
Company. University of Georgia, Terry College of
Business Consulting Team.

Georgia Agricultural Facts, 2001 Farm and Income
Expenses report. Georgia Agricultural Statistical
Services. (www.nass.usda.gov/ga/pubs/agfacts/
fmincsec.pdf).

Georgia Rural Development Council Technical Advisory
Committee. (2001, September) State of Rural
Georgians: Executive Summary.

Gourmet Magazine. (2002). ( http://eat.
epicurious.com/gourmet).

Guzman, G. (1989). El uso de los hongos in
Mesoamerica. Ciencia y Desarrollo. 9/59:17- 27.

Haygood, T. M. (1987). Henry William Ravenel, 1814-
1887: South Carolina scientist in the civil war era.
Tuscaloosa: The University of Alabama Press.

Horovitz, B. (1999, December 3). Selling pears at $5 a
pound picture-perfect fruit feeds Harry and David'’s
success. USA Today.



T

Georgia Specialty Mushroom Feasihility Study

Huang, W. T., & Epperson, J. E. (1990). A Dynamic con-
trol approach to discerning the potential for a sup-
ply-management marketing order for southeastern
sweet onions. University of Georgia, Georgia Agr.
Exp. Sta. Faculty Ser. FS90-13, 15.

Humphreys, J. M. (2000, July-August). Georgia Business
and Economic Conditions. Vol. 60, No. 4. University
of Georgia, Terry College of Business, Selig Center
for Economic Growth.

Klemenc, S. E. (2001, November/December). Kitchens
are bigger, better and more beautiful. Georgia
Builder. 16-20.

Libbon, R. P. (2000, April). Datadog. American
Demographics. Vol. 22, Issue 4.

Litwak, D. (1998, July). Nature's newest private label.
Supermarket Business. New York.

Merrett, C.D., & Walzer, N. (2001). A Cooperative
approach to local economic development. Quorum
Books: Westport, Conn.

National Agricultural Statistics Service (NASS). (2001,
2000, 1999, 1998, 1997, 1996, 1995, and 1994,
August). Mushrooms. (Vg 2-1-2(8-01)-(8-94)). U.S.
Department of Agriculture, Agricultural Statistics
Board.

National Council of Farmer Cooperatives (NCFC).
(http://'www.ncfc.org ).

National Research Council. (2000). Renewable power
pathways: A review of the U.S. Department of
Energy's renewable energy programs. Committee on
programmatic review of the U.S. Department of
Energy's Office of Power Technologies, Board on
Energy and Environmental Systems.

National Rural Electric Cooperative Association (NRECA)
( http://www.nreca.org).

Pennsylvania State University (PSU), College of
Agricultural Sciences. (2001) Mushroom Production:
Sweetening the Smell. Pennsylvania Impact.

Produce Marketing Association (PMA) Fresh Summit
Workshop Summary. (2001) Fresh Trends 2001.:
Understanding Consumers and Produce.

RSSL-food e-news. "Product recall of shiitake mushrooms
containing formaldehyde.” (2001, July 11-18).
(rssl.com/food-enews).

Sanchez, J. E. & Royse, D. L. (2001) Adapting substrate
formulas used for shiitake for production of brown
Agaricus bisporus. Bioresource Technology 77:
65-69.

Smith, A. (1999, April). Enjoying the view. Progressive
Grocer.

Stamets, P. (2000). Growing Gourmet and Medicinal
Mushrooms. Ten Speed Press. Berkeley, California.

Stein, H. & Foss, M. (1999). The lllustrated guide to the
American economy. The American Enterprise
Institute Press: Washington D.C.

SPSS Base System Syntax Reference Guide 6.0. (1993).
SPSS Inc.

Uhl, S. (2001, luly). America’s taste heads south...of the
border. Food Product Design.

U.S. Census Bureau, County Population Estimates and
Demographic Components of Population Change:
Annual Time Series. July 1, 1990 to July 1, 1999.

U.S. Census Bureau. (2000). Statistical Abstract of the
United States.

U.S. Department of Agriculture. (1996, March). New
Agricultural Products. 3/96.

U.S. Department of Agriculture, Economic Research
Service. ( 2001, July). Vegetables and specialties
yearbook.

U.S. Department of Agriculture, Economic Research
Service. ( 2001, December). Mushroom industry
report.

U.S. Department of Agriculture, Rural Development
Administration, Cooperative Services. (1998) Farmer
Cooperative Statistics, 1998. CS Service Report 43.

Wong, G., (2001). Lecture Notes BOT135 Magical
Mushrooms and Mystical Molds.
(www.botany.hawaii.edu/faculty/wong/BOT135/
Lect18.htm). Subject: Re: Mushrooms

=)



Georgia Specialty Mushroom Feasihility Study

ENDNOTES

The following analysis suggests that historically, eco-
nomic contractions do not affect the domestic con-
sumption of mushrooms and would not be a factor
in the degree of success of the proposed Georgia
specialty mushroom industry. Since inception of the
U.S. specialty mushroom industry 25 years ago there
has never been a decline in domestic mushroom
production, or sales, during an economic contrac-
tion. Since 1973, the U.S. has experienced the fol-
lowing economic contractions (Stein & Foss, 1999):
November 1973-March 1975, January 1980-july
1980, July 1990-March 1991, and Current 2001.
During the same time periods there has been only
one year that the domestic mushroom market experi-
enced a decline in value of sales. The total dollar
value of sales (Fresh and processed) decreased from
$ 731,173,00 in 1994-1995 to $727,578,000 in
1995-96. (NASS, 1994, 1995). Since domestic pro-
duction increased during this time from 541 million
pounds to 546 million pounds, it must be concluded
that the dip in the dollar value is due to a drop in
price. Further, it was not in a year of economic con-
traction.

Technically, the number assigned for duties or tariffs
is for "non-Agaricus" mushrooms. All non-Agaricus
mushrooms are considered specialty mushrooms, but
not all specialty mushrooms are non-Agaricus.
Specifically, two mushrooms classified as specialty,
Portabello and Crimini, are brown varieties of
Agaricus mushrooms. In terms of mushroom import
statistics, however, the terms non-Agaricus and spe-
cialty can be considered synonymous since most
imports are Shiitake, which are non-Agaricus mush-
rooms.

3

The 2000 Census of Population and Housing has
been conducted, however, the data regarding
income and other similar types of information have
not been released for inclusion in this report. As a
result, information from the 1990 census was used to
develop the following section. This information,
although dated, is still a useful measure to determine
the amount of mushrooms because fluctuations in
structural variables such as income are not subject to
rapid shifts or swings because they take rather long
periods of time to change.

The monetary value of the 2000-2001 season
showed a healthy rise again with combined specialty
mushroom sales equating to $156 million dollars. To
determine the percentage of specialty mushrooms
grown, including Portabello and Crimini, the NASS
crop report for the 2000-2001 season was used. In
the report the Portabello and Crimini were added
into the total Agarics (button) mushrooms as "brown
mushrooms”, while Shiitakes (Oak), Oysters, and
"Others" were separately tabulated. We first took the
total number of Agaricus pounds produced (839 mil-
lion) and then added all specialty mushrooms (15.5
million pounds), which totaled 854.5 million
pounds. Then we took the total number of Portabello
and Criminis produced (96.3 million) and added
Shiitake, Oyster and "Other" pounds produced (15.5
million), resulting in 111.8 million pounds. For the
complete percentage of all specialty mushrooms
grown relative to total U.S. mushroom production
this last season, we divided the number of pounds
produced of specialty mushrooms by the total num-
ber of pounds produced of All mushrooms and mul-
tiplied by one hundred. The conclusion was that spe-
cialty mushrooms comprised 13 percent of the entire
mushrooms grown. That is, (111.8 million / 854.5
million ) x 100 = 13%.
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APPENDIX A

ELEMENTS OF THE SPECIALTY MUSHROOM
FEASIBILITY STUDY

The University of Georgia Mushroom Feasibility Study will
examine the following issues:

= Research the potential consumer market for growing and
distributing specialty mushrooms.

= Analyze attitudes and experiences with specialty mush-
rooms of wholesale and retail food distributors key deci-
sion makers.

= Investigate the potential for developing value added prod-
ucts derived from mushrooms such as ready to eat
prepackaged mushroom dinners and meals.

= Analyze the optimum building size, equipment needs, and
technology requirements for producing specialty mush-
rooms as well as mushroom spawn producing equipment.

= Examine labor needs and requirements.

= Develop profiles of economically depressed rural areas to
locate possible sites for establishment of the mushroom
farms, centralized spawn production facilities, transporta-
tion needs and networks, warehouses, growing medium
requirements, demonstration farms, and management
training programs needs and locations.

= Investigate the organizational structure needed to ensure
optimal development of the specialty mushroom industry.
This includes farm size requirements, capital investments,
equipment needs, labor requirements, loan availability,
choice of specialty mushroom varieties, creation of coop-
erative ventures, investigation of potential benefits and
limitations of vertical integration, geographic concentra-
tion of farms, environmental and food safety concerns,
legal requirements and potential barriers to cooperative
marketing agreements and arrangements, and potential for
public/private cooperation.

= Explore the research and training needs required by the
mushroom industry. This includes basic biological
research on mushrooms, alternative growing mediums,
development of disease resistant varieties, acquisition of
new and improved strains, equipment needs, management
requirements, the role of technology, and remote monitor-
ing of mushroom farm cultivation conditions.

= Examine the feasibility of alternative uses of mushrooms in
industrial, commercial, medical, and food uses.

3

APPENDIX B

MUSHROOM INTERNET SITES

Commercial mushroom support organizations

http://www.americanmushroom.org
The American Mushroom Institute

http://www.mushroomcouncil.com/
The Mushroom Council

http://mushroomspawn.cas.psu.edu/
Penn State University mushroom research and information

Mushroom production organizations

http://www.biopilze.de/
German organic mushroom grower

http://www.thegrowingcompany.com
The Growing Company home page

http://www.montmush.com/
Monterey Mushroom home page

http://www.phillipsmushroomfarms.com/
Phillips Mushroom Farm Site

http://www.sylvaninc.com
Sylvan Inc., worldwide mushroom spawn producer

Value added mushroom products companies

http://www.fungi.com/
Fungi Perfecti, a supplier of materials and supplies for
growing specialty mushroom

http://209.238.83.52/dixielandscape/mushroom.htm
Mushroom compost sales

http://www.nammex.com/

http://www.treeoflife-medicinals.com/
Mushroom extract companies

www.gmushrooms.com
A mushroom product company

Miscellaneous informational sites with mushroom links

http://www.keil.ukans.edu/~fungi/
Internet virtual library for mycology

http://www.mv.com/ipusers/dhabolt/dad/linkcommercial.html
Links to various commercial mushroom sites
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APPENDIX C

SPECIALTY MUSHROOM DIVERSITY AND SUBSTRATES FOR MUSHROOM PRODUCTION

Scientific name

Common name(s)

Substrate

Agaricus bisporus

Portabello

Manure enriched straw (grain enriched sawdust)

Agaricus bisporus

Crimini

Manure enriched straw (grain enriched sawdust)

Lentinula edodes

Oak mushroom or Shiitake

Grain enriched hardwood sawdust

Pleurotus spp
P. ostreatus
P. citrinopileatus
P. djamor

Oyster mushroom
Golden oyster mushroom
Pink oyster mushroom

Straw,cottonseed hulls, peanut hulls, sawdust etc

Hericium erinaceus

Snow Crab or Pom-pom

Grain enriched hardwood sawdust

Grifola frondosa

Frondosa, maitake or hen-of-the-woods

Grain enriched hardwood sawdust

Auricularia polytricha Velvet ear Grain enriched hardwood sawdust
Pholiota nameko Nameko Bran supplemented hardwood sawdust
Flammulina velutipes Enoki Grain enriched hardwood sawdust
Morchella esculenta Morel Experimental

Volvariella volvacea

Paddy Straw mushroom

Rice straw, wheat straw

Cantharellus cibareus

Chantrelle

Mycorrhizal - experimental

Source: Arora, D. (1986); Chang, S.T. & Miles, P.G. (1989).
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APPENDIX E

PROPOSED OUTLINE FOR A SPECIALTY MUSHROOM SEMINAR

The following is a proposed outline for a Specialty Mushroom
Seminar designed specifically for people interested in becom-
ing involved with the Specialty Mushroom Industry in
Georgia. The proposed one day seminar will include the fol-
lowing topics.

MUSHROOM BIOLOGY AND GROWTH

How do mushrooms grow?

What is a specialty mushroom?

How does it differ from the common button mushroom?

What are Portabellos and how are they grown?

Care and feeding of mushrooms: substrate materials and
environmental controls.

Why does the industry need high tech buildings?

Biological competition and the importance of clean practices.

Quality control of the mushroom crop.

Which mushroom is for me?

COMPONENTS OF THE INDUSTRY

The continued need for research

Spawn production

Mushroom production

Harvesting

Distribution

Warehousing

Marketing

The need for a Commodity commission

On-line answers to problems/virtual consultation
What are the chances of success for a Georgia grower?

42

MUSHROOM MARKET ECONOMICS

Demographic components
Capital costs

On-going costs

Cash flow

Economy of scale

ENGINEERING ASPECTS (from spore to store)

Environmental controls

Automated systems for moving materials
Schematic layout of growing houses
Clean room technology

Spawn

MISCELLANEOUS

Testimonials from successful growers

Cooking demonstration of selected specialty mushrooms and
lunch

The last word...One of the most comprehensive books about
growing mushrooms is Growing Gourmet and Medicinal
Mushrooms by Paul Stamets (2000).
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APPENDIX F

COOPERATIVES

Cooperative businesses are special because they are owned
by the consumers they serve and because guided by a set of
principles they reflect the best interests of those consumers.
More than 100 million people are members of 47,000 U.S.
cooperatives, enabling consumers to secure a goods and
services such as health care, insurance, housing, food, heat-
ing fuel, hardware, credit unions, utility service. (NRECA)

Marketing cooperatives handle, process and sell cotton,
dairy products, fruits and vegetables, grains and oilseeds,
livestock and poultry, nuts, rice, sugar and other agricultural
commodities. Farm supply cooperatives provide farm chemi-
cal, feed, fertilizer, petroleum products, seed and other input
items to producers. Farm service cooperatives operate cot-
ton gins, provide trucking and artificial insemination services
and store dry products. (Frederick, 1997).

An innovative producer cooperative called a "New
Generation Cooperative (NGC)" or a "closed cooperative"
that combines a solution to both financing and operations
issues has received considerable attention due to its innova-
tive approach. The formation of New Generation
Cooperatives in the latter part of the twentieth century is the
outcome of a complex set of pressures and forces that are
both external and internal to co-ops. The external forces
revolve around the changes occurring in the larger agricul-
ture industry of which co-ops are a part. The internal forces
hinge on the incentives created within co-op organizations
and the effect these incentives have on the actions of co-op
members and management.

Basically the producers of the commodity would raise an
initial portion of the project's cost through stock or options
on stock sales. Each share of stock would provide the right
and obligation to market the product. The remaining capital
could be raised through debt financing. The operation could
remain with the producer/owner. The commaodity could be
priced to the producer through various arrangements includ-
ing profit sharing of the final product. Any funds generated
through an assessment of the crop or cut of the product
would be used to retire debt and would increase the pro-
ducer's equity in the operation.
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Producers tend to take greater interest in operations devel-
oped as a producer cooperative since they are also investors.
Many commercial banks are also funding cooperatives. The
USDA also has numerous financial programs that can assist
cooperatives that meet certain criteria. Credit unions and the
Farm Credit System have also actively loaned funds to farm-
ers to invest in new cooperatives. Other helpful support sys-
tems in the development of these new cooperatives include
communities, regional economic development commissions,
individual rural electric cooperatives, and university exten-
sion services.

New Generation Cooperatives retain many principles of tra-
ditional cooperatives such as democratic control through a
one member, one vote policy; excess earnings are distrib-
uted among members as patronage refunds or dividends;
and the board of directors is elected from the membership
by the membership. The financing of New Generation
Cooperatives allows for all, or almost all, net earnings to be
returned to members at year end since the members invest
capital up-front. Future expansion is financed in the same
way as original equity: members invest through the purchase
of shares. In some instances, preferred shares may be offered
to the community or general public. This allows communi-
ties to support the project while keeping control in the
hands of the members. Some of the advantages of the New
Generation Cooperatives include the ability of producers to
react quickly to opportunities, the collective response of
members to problems or opportunities, the creation of
wealth within a community and local ownership keeps it
there, stability for producers and efficiency for the plant
through the restricted membership, consideration of the
interests of the community through a diverse set of stake-
holders, and commitment to the quality of the product by
both the producers and processor. (Ferland, et al, 2001)
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APPENDIX G

GEORGIA POLL METHODS AND PROCEDURES

The design of the study called for conducting a total of 403
telephone interviews from a random-digit dialed sample of
households in Georgia. The procedures utilized were
intended to ensure that all adult residents in the sample had
an equal (or near equal) chance of being selected for inclu-
sion in the data collection. This provision of equal opportu-
nity of selection is a necessary requirement if a probability
sample is to be obtained. Bias in response is also mini-
mized, and inferences about the general population can
safely be made from the results obtained in the survey.
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the sampling procedures outlined above produced a random
sample of Georgia households the theoretical standard error
can be used to estimate the sampling margin of error of the
estimates within a 95 percent confidence interval. With a
random sample size of 403 and a population proportion of
50 percent, the sampling error is no greater than +/- 4.9 per-
cent. That is, if 50 percent of the sample gave a certain
response to a question, we can be 95 percent certain that
between 45.1 and 54.9 percent of each population as a
whole would give the same response. The theoretical stan-
dard error, and thus the expected error, decreases as the
population proportion approaches 0 or 100 from 50.
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APPENDIX H

CROSS TAB ANALYSIS OF ATTITUDES TOWARD SPECIALTY MUSHROOMS
BY SELECTED DEMOGRAPHIC CHARACTERISTICS

In general, the purpose of a cross tab analysis is to produce
contingency tables showing the joint distribution of two or
more variables. The frequency distribution of one variable is
subdivided according to the values of one or more variables.
The unique combination of values for two or more variables
defines a cell. (SPSS Reference Manual, 1993.) In this
instance, the age, race, gender, marital and residential status,
educational attainment, and income variables were subdi-
vided into the response categories for each "mushroom" vari-
able. This will allow the frequencies and percentages pre-
sented in the text to vary by these characteristics. Tests for
statistical significance between the variables were conducted
for this report. [All tables referred to in this discussion are
located at the end of this appendix.]

Information in Table H-1 shows the breakdown of the basic
characteristics with regard to the question "Have you ever
prepared or eaten specialty mushrooms, like Shiitake,
Portabello, or Chanterelles at home or in a restaurant?"

Respondents in the 35 to 64 year old age range were more
likely to have tried specialty mushrooms (53 percent) than
those under 35 (41 percent) and those 65 years of age or
older (33 percent). A larger proportion of male respondents
(50 percent) reported that they have tried specialty mush-
rooms than females (44 percent). Whites were more likely
(48 percent) to have eaten this product than non whites (41
percent).

A greater percentage of married respondents (53 percent)
reported experience with mushrooms compared with non-
married respondents (37 percent). This finding clearly indi-
cates that an opportunity exists to create recognizable ready-
to-serve products that would appeal to single people who
may not have the time or desire to prepare specialty mush-
rooms. Metropolitan and non-metro residents were roughly
equally likely to have had experience with the product.

Higher educated respondents had a greater likelihood of
experience with specialty mushrooms than those with lower
educational attainment levels; 69 percent of those with a
graduate or professional degree, 47 percent of respondents
with a bachelors degree, and only 33 percent of those with
a high school degree or less. This is not surprising given the
cost of the product plus the fact that more educated individ-
uals have the necessary discretionary income to try the prod-
uct in restaurants. Respondents reporting an income in the
range of $25,000 to $49,999 (79 percent) were more likely
to have tried the product than those with an annual income
of less than $25,000 (47 percent) and those with $50,000 or
more (55 percent).
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The crosstab analysis regarding the question "When was the
last time you used specialty mushrooms?" are reported in
Table H-2.

Of respondents who have eaten specialty mushrooms, curi-
ously, those under 35 and individuals surveyed 65 or older
reported having recently (daily, last week, or last month)
eaten specialty mushrooms. However, respondents in the
age range of 55-64 were more likely to report daily use (26
percent) than all other age categories (approximately seven
percent). Individuals with a graduate level education were
more likely (77 percent) to have reported using the product
more recently than the less educated; 68 percent for those
with a high school diploma or less and 59 percent of college
educated respondents. Respondents who reported an
income of less than $25,000 were more likely to have had
mushrooms recently (85 percent) than those with higher
incomes (approximately 63 percent). Those with the lower
incomes, however, were more likely to have had the mush-
rooms last week or month, as opposed to daily. Daily use
was more common among the more affluent. Although the
young, old, less affluent and nonmetropolitan residents were
less likely to have ever tried specialty mushrooms, of those
that have, these same characteristics were more likely to
accompany more recent use.

Information in Table H-3 reveals that when asked "'If special-
ty mushrooms were available at a quality price, would you
use them more often?"

Respondents in the age range of 35 to 64 were more likely
(approximately 46 percent) to indicate they would use spe-
cialty mushrooms in this instance than those under 35 (37
percent) or those at least 65 years old (30 percent). More
educated respondents were also more likely to use the prod-
uct if it were available at a quality price; 37 percent for high
school or less, 41 percent of those with a bachelors or some
college, and 47 percent of respondents possessing a gradu-
ate or professional degree. Married respondents and those
residing in a metropolitan area were more apt to say they
would use the product if it were available at a quality price
compared to non- married and non-metro residents, respec-
tively. A competitive price of specialty mushrooms is impor-
tant regardless of the level of income, or education. An esca-
lation of quantity would affect the cost of specialty mush-
rooms as the movement toward economies of scale would
reduce the cost of production.

Information in Table H-4 shows the crosstab analysis with
regard to the question "Are specialty mushrooms available
where you routinely shop for groceries?"

Q
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The information in the table shows that the largest differ-
ences can be seen in the education and residential status
variables. Sixty-four percent of those with a high school
diploma or less and 75 percent of college educated respon-
dents indicated the product was already available in their
usual shopping facilities. This proportion is much higher
among those surveyed with a graduate or professional
degree (90 percent). Nearly 80 percent of metropolitan resi-
dents shop where these mushrooms are sold, compared to
63 percent of those outside of a metropolitan area. Although
mushrooms are not a new commodity to American con-
sumers and are regularly eaten by a large number of individ-
uals, (pizza being a case in point) specialty mushrooms may
have a perceived gourmet quality an accompanying higher
price tag. Thus, consumers from lower socio- economic
classes do not shop in the stores that carry these products. It
also reflects the lack of diversity in shopping and restaurant
facilities that exist in many rural areas.

Information in Table H-5 shows the crosstab analysis con-
cerning the question "Would you be more likely to use qual-
ity Georgia-grown specialty mushrooms if they were avail-
able?"

The analysis shows a large disparity in the proportion of
respondents that indicated being more apt to buy the
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Georgia grown mushrooms by education level. Nearly three
fourths (74 percent) of those surveyed with a graduate
degree responded positively, whereas, the proportion was
approximately one-half (54 percent) for those with a high
school education or less and about one-third (67 percent)
among those with college level education. Middle aged
respondents, 35-64 years old, were more receptive to pur-
chasing Georgia grown mushrooms if they were available
(approximately 69 percent) than their younger (59 percent)
or older counterparts (58 percent). Married respondents
were also more likely to respond favorably to the locally
grown mushrooms than non-married, 69 percent and 57
percent, respectively.

Information in Table H-6 shows the question "If you could
buy a pre-marinated specialty mushroom in a heat-and-serve
package would you be more likely to purchase this product
over an unprepared product?"

The analysis reveals there was not much difference in the
percentage of respondents by race, gender, educational
level, income, marital and residential status who responded
yes, definitely or maybe. Respondents aged 65 years old or
older were more likely (43 percent) than all other age groups
(on average, 33 percent) to be favorable toward a ready to
heat and serve specialty mushroom products.
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APPENDIX |

U.S. MUSHROOM COMPANIES AND SPAWN PRODUCERS

Mushroom Company Address City State Zip County Phone

661-721-1000
...610-268-2018
610-921-3682
831-623-4586
...314-994-9194
610-268-2295
610-562-7505
...610-268-2529
610-268-3773
610-869-7211
Cardile Mushrooms Inc... . ....610-268-0629
Charles C. Brosius INC.........ccceevvvrennns 200 Clonmell Upland Road 610-869-8765
Chen Ming-Hung & Tsui-Sun ............... 2 Noble Raod ........ccccevevvveeiienenns 610-593-6093
Concord Farms INC.......cccveevvevneerncennnn. 23270 Eichler Street... . ...CA ...510-265-1122
Creekside Mushrooms Ltd.................... 1 Moonlight Drive ..........ccccveenee.. PA 724-297-5491

DiFrancesco & Sons Mushrooms.......... 110 Skyline Drive ......ccccceeuvveenneen. PA 610-274-8498
Dicarlo, Drew & Son Mushrooms........ 1010 W. Baltimore Pike.... . PA ...610-444-8833
Elite Mushroom Co IncC. ......cccocvveveennne. 1770 Baltimore Pike ............cc...... PA 610-268-3533
Emidio Frezzo Jr InC.* ....ccoovvviviniennn. Newark Road........ccccceevvevriiiinens PA 610-268-3111

Four Star Mushroom Corp.........cccvenee . CA .....92337.....SAN BERNADINO....909-823-6155
CT .....06254.....NEW LONDON ....... 860-642-3000
PA......19311.....CHESTER.......cc0enneee. 610-268-8259

G&H Farms, Inc. ....... . . ....717-933-1400
Gaspari Bros INC. .....ccoccveevvieeciiieannns 2103 Georgia Road 610-929-5775
Giorgi Mushroom Co. ........cccceeevvveennns Park Road..........cccovvevivieeiiine e, 610-926-8811

Gourmet's Delight Mushroom Co. ....... 704 Gardeb Station Raod. . ....610-268-3578
Growing Company, InC.* ..........ccceveees 814 Water Works Road................ 706-743-3396
Harvest Fresh Farms Inc. ...........cccueeuee. 1021 Shoemakersville Rd............. PA 610-926-7044
Harvest Fresh Mushroom Farm . PA ...610-444-0280
Hazel Dell Mushrooms, Inc. ................ 1186 Trafton Road CA 831-728-5469

JD Mushrooms INC. ..ccvvvevvveeeviieeeiennnn 1703 Baltimore Pike .................... PA 610-268-2049
John C. Leo & Son ............. . ...PA ...610-268-2300
Joseph Silvestri & Sons Inc PA 610-358-0330

Kaolin Mushroom Farms Inc.*.............. 649 W. South Street.........cccveennes PA 610-444-4800
Kenneth Davis........cccccevveerveeenne PA ...610-444-0292
Kitchen Pride Mushroom Farm 830-540-4517

L & ] Di Bartolomeo Ir. InC................... 610-268-0127
La Concah D'oro Inc ...717-933-4111
610-384-5031
Laurel Highlands Mushroom Farm*......Alexandria Street............c.cccoceue.... 724-539-1444
Laural Valley Famres Inc . 610-268-2075
M & JFragale INC ......coocvvveviivveeiiieeens 610-444-1325
Modern Mushroom Farms Inc............... Bypass Newark RAd Rr 1 ............... 610-268-3535

Monterey Mushrooms Inc. ........ 777 Maher Court .......... . ....831-728-8300
Monterey Mushrooms Inc.*.................. 5816 Highway 75S 936-348-3511
Monterey Mushrooms Inc. ................... 19748 Highway 72N ................... 865-458-4611
Monterey Mushrooms Inc. ................... 2 Hazel Street 573-358-3381
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Mushroom Company Address City State Zip County Phone

Monterey Mushrooms Inc. ................... 642 Hale Ave Morgan Hill........... CA ....95037.....SANTA CLARA ......... 408-779-4191
Mountain Meadow Mushrooms Inc .....16948 N. Broadway ...760-749-1201
Mushroom Central Supply Inc.............. Old Rt 1 & Union Street .............. 610-268-2211

Mushroom Spawning Services.............. 519 Hillendale Raod 610-444-5592
Needham's Mushroom Farms Inc.........155 Valley Rd ............ West Grove ........... ...610-869-9735
Oakshire Mushroom Farm Inc.............. 295 Thompson Road Kennett Square 610-444-9600

Ohio Valley Mushroom Farms 12505 South AVe.......ccocvvvirieniiene 330-549-0568
P &V D'amico Mushrooms.... ....1657 Baltimore Park ...610-444-5773
PA Lafferty & Sons INC.......ccccceevvernennn. Old Limestone Rd...........cccceeeuneene 610-268-8098
Palumbo, ToNiNO ......ccceeeeeeeiiiiieeeeeeee 1707 Mount Laurel Dr................. Temple ...ccccovevenne 610-929-2130
Petaluma Muhsroom Farm Inc... ....782 Thompson Ln ...... ...707-762-1280
Phillips Mushroom Farms Inc.* ............ 124 Old Kennett Rd Kennett Square 610-444-4492

610-444-4222
...720-981-5699
541-473-3103

Peitro Industries INC..........ccccevvevrnennnn. 523 School House Rd................... Kennett Square
Rakhra Musrhoom Farm Corp ... ....6 Foothill Ash................ Littleton .
Rakhra Musrhoom Farm Corp .............. 1000 Washington St. E

Robert J Fragale INC.........ccccoveevicnnennn. 157 E. Hillendale Rd................... 610-444-3775
Royal Oaks Enterprises Inc ....15480 Watsonville Rd... . ...408-779-2362
SOmura & SONS INC .....eeevvveeeniineennns 1220 Diana Ave......ccoovervvenieennns 408-779-2682

Salinas Musrhoom INC..........cccceecvveeennee 531 Eckhart Rd .......ccoocvvveviieeiinns 831-758-5544
San martin Mushrooms, Inc ... ...12240 Foothill Ave ...408-683-2548
She Rockee Mushroom Farm................ 170 Sherrockee Ln 610-869-8048
Spawn Mate INC......cceevvvveiiieieniiieens 260 Westgate Dr........cccceevcvveenens 831-763-5300
Springfield Mushroom Inc ....1274 Salinas Rd......... vereee.831-722-2667
Sunrise Mushrooms INC...........cccccveeennee 930 Freedom BIvd ........cccccuvvvennes 831-761-7666

Sunrise Mushrooms Inc. ...........cccceeeee. 231 )ensen RA......ccevvvenvieniieninnne 831-761-7660
Sylvan America Inc ... ....W. Hills Industrial Park.. . creeenn (24-543-2242
SYIVan INC ..covvevviiiiiiccec 333 Main Street .......ccceeveiieeennn. 724-352-7520
The Ostrom Company ........c..ccceeveeueenne 7334 Goodwin Rd ........ccccevevenene 360-966-5915
United Canning Corp... ....520 W. Pine Lake Rd .... ...330-549-9807
United FOOds INC......cccoevevveiiiiiicniecne, 255 Cordon Rd Ne .......c.cccvevenee 503-581-2471

United Foods INC......ccceeeeeeeviiiiieneeennn, 4440 Olivas Park Drive 805-642-3253
United Foods Inc.........ccccceeennn. ....400 S. Park Ave.... ...435-743-6817
Versaglie Mushroom Company 610-268-3092

Vlasic Farms INC......c.oeovevviiniciiiiiiene 219-367-2112
Yamhill County Mushrooms Inc 503-662-4131

Note * Indicates the mushroom company is also a producer of spawn.
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APPENDIX |

PORTABELLO MUSHROOMS

Portabello mushrooms have had a tremendous impact on the
European and American mushroom markets. Although the
transition into commercial production of these mushrooms
was initially not too difficult, much work needs to be done
to modernize production. Portabellos are produced very
similarly to the common button mushroom, and the infra-
structure for producing Portabellos is already in place in
Kennet Square, Pennsylvania. Two key factors affecting the
targeted market are:

(1) Portabellas have to travel a very long way to get to the
500 mile radius south of Athens, and there is limited
competition south of Athens, Georgia.

(2) The northern production facilities are very old, and very
low tech, giving Georgia a possibility to be innovative
in both technology and marketing strategies for a fresh
Georgia grown product.

Though these seem to be excellent possibilities to capture a
large part of this market share, it would be more prudent to
estimate very conservatively, structuring both a production
and marketing goal of approximately 10% of the national
Portabello market. Additionally, it must be observed that
Portabello and Crimini production have grown by at least 20
million pounds per year, over the past four years consecu-
tively. Though this trend may not continue indefinitely, it
could make the estimations too conservative.

Many Northern competitors are entering the Southern mar-
ket place because there is little production in the South, and
the Southern market gives a better rate of return on invest-
ment for Northern farmers than for their own region. Even
with additional associated costs of shipping, transportation
vehicles, and warehousing distribution hubs, Northern farm-

a2

ers are finding nothing to impede them from setting up satel-
lite markets here. However, this creates an opportunity for
Southern farmers to make a more competitively priced prod-
uct by eliminating a shipping cost usually valued at $100
per skid of 500-600 pounds of Portabello. Because they
would be produced closer to their final destination, it is
obvious that if grown in better facilities, and with better
quality control technologies, a fresher product at a cheaper
or competitive cost would rein supreme. The fact that the
Northern farmers are spending the initial money to educate
Southerners to these products and their availability should
only make it easier for Southern farmers to enter a ready
made market.

In addition, the systems used for Portabello production are
under examination and redefinition. Production methods as
well as production substrates are being evaluated. This in
and of itself presents an opportunity for Georgian engineers
and biological researchers. The fact that these mushrooms
can be grown using poultry litter coupled with the tightening
of legislation regarding this potential substrate, offers
Georgia an opportunity to provide a clean and regenerative
agricultural industry.

The principal cultivation systems employed are Bed, Tray,
and Bag; however, there is no published study documenting
a comparative overview of the most cost effective system.
Therefore, because of the obvious economic opportunities
presented by developing a Portabello production facility in
Georgia it is strongly recommended a thorough study be
conducted next year on Portabello production. The study
should include quality observations correlating to specific
cultivating systems as well as their respective costs of pro-
duction.
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APPENDIX K

ADVANTAGES / DISADVANTAGES OF GROWING / SELLING SPECIALTY MUSHROOMS BY TYPE

Mushroom type Advantages Disadvantages

Snow Crab = Longer shelf life and thus increased transportation « Lack of general consumer knowledge.

(Pom Pom) radius than many varieties. = It is exclusively a "cooking" mushroom.
= In Georgia specifically, it is a unique, recognized product by upscale < Yellows if improperly stored.

restaurants due to the marketing efforts of The Growing Company.
= Wide consumer appeal due to the sweet taste and distinct appearance.
Offers a possible vegetarian alternative to seafood.
« Flavor goes well with the Vidalia onion.
« Prepared well using numerous cooking techniques.
= Compared with the oak mushroom, for example,
the production cycle is shorter.
= Does not require labor intensive production techniques and
therefore production costs are reduced.

Oysters = Grows on numerous cellulosic substrates. « Short shelf life which causes a problem
= Easy to grow. for distribution and handling.
= Short production cycle. = The spore load generated within the
= The diversity of attractive color varieties, (golden, blue, pink) growing room can become a potential

has a broad consumer appeal. health hazard to workers.

Enokitake = Easy to grow and prolific. = American consumers are less familiar

(Winter = Tastes good. with this mushroom. [Therefore

mushroom) = Broad appeal in the Asian market. increased marketing is needed for a
= Can be eaten cooked or raw. commodity level].

= Improper packaging may cause health
risks to consumers.

Frondosa = Of all mushrooms it is the most flavorful. = There are additional production costs due
= It has known documented health benefits. to variable mushroom yield. [There-
= Easy to transport long distances. fore additional research is needed
= The commercial value is significantly higher than most until it can be economically reliable].

specialty mushrooms. = Long production cycle.

Velvet Ear = \ery specialized market because of its flavor, texture, and taste = Lack of general consumer knowledge.

as a result it may just appeal to niche (Asian) markets.
= Relatively easy to grow and prolific.
= Can be dried / preserved easily.

= Packaging improvements must be made
in order to sell this mushroom.

= Quality may be affected if improperly
stored.

Oak mushroom

= A very well known commodity with wide consumer appeal.

= To reach a profitable production level

(Shiitake) = |t has known documented health benefits. multiple handling of the spawn blocks
= There exists a well-defined cultivation protocol for producing is required.
these mushrooms. = Compared to other mushrooms it has a
= Long shelf life and easily transported. relatively long cycle.
= Firm texture and rich flavor. = Relatively expensive to produce.
Portabello = A very well known commodity with wide consumer appeal. = There exists competition from imports.

= Its larger size significantly contributes to the increased appeal and

use of this mushroom.
« Good flavor and texture.
= Variety of cooking applications.
= |t is a nice vegetarian alternative.
« The retail cost makes it affordable.
= There exists a wide value added arena.

= Competition exists from the established
Pennsylvania mushroom industry.

= There is no established infrastructure for
premium composting.

= Short shelf life.

= Susceptible to disease.

= Handling and packaging problems.

= No known significant health benefits.
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