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Introduction to the Problem 
PROBLEM STATEMENT 
Our project is to improve the harvesting and packaging efficiency at J-M satellite farms.  
The most important factors affecting design are: ergonomics, cost effectiveness, 
maintenance, and simplicity. 
  
MISSION STATEMENT 
Our mission is to provide a quality solution to improve J-M Farm’s packing efficiency. 

PROJECT SIGNIFICANCE 
At present time, the main buyer of product from J-M Farms is Wal-Mart. Because of this, 
J-M must adhere to certain packaging and sustainability standards. Meeting 
sustainability standards is a priority especially since Wal-Mart has developed a 
sustainability index.  
 
J-M is a regional leader in mushroom production, and the company’s primary 
competition comes from Texas. However, with this lack of local competition, J-M still 
needs to be cognizant of the other competition as losing a few key buyers such as Wal-
Mart could be very detrimental. To help in maintaining J-M’s current sales positions, 
steps must be taken to offer a lower priced product with a higher quality. 
 
STATEMENT OF WORK 
Objectives 
Provide a quality solution to improve J-M Farms packing efficiency. 
 
Task Background 
J-M Farms is a mushroom production business located in Miami, Oklahoma.  J-M 
Farms has a central mushroom production facility, along with five satellite farms located 
at various distances from the main facility.  Of the five satellite farms, four grow white 
mushrooms and one grows portabella and brown mushrooms. Together they harvest 
the majority of J-M Farms total product.  An example of a mushroom harvesting room 
can be seen in Figure 1. 
 
All of the mushrooms from J-M Farms are handpicked and placed into containers, 
known as tills.  Tills are typically a foam material, but some are clear plastic containers, 
similar to strawberry and other small fruit containers.  Tills fit into returnable plastic 
containers, RPCs, which are rented and used to ship the mushrooms to corporate 
buyers, such as Wal-Mart.  An RPC can hold twelve, six ounce tills, see Figure 2.  
RPCs are the primary method used to ship mushrooms.  Bulk mushroom orders are 
sold in five or 10 pound boxes.  Currently, all of the mushrooms harvested at the 
satellite farms must be shipped to the main facility for packaging.  This process can 
result in several problems. It increases the amount of time it takes to get mushrooms 
directly to a supermarket shelf.  Additionally, bruising is much more likely since the 
mushrooms are handled up to eight times before it is a finished product, resulting in a 
shorter shelf life.  At this time, mushrooms also are picked by volume, not weight.  
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Therefore, the mushrooms must go through a Quality Assurance weighing station in the 
packing room.  If pickers were able to pick by weight, not volume, the Quality Assurance 
line could be eliminated at the main facility. 
 
If J-M Farms were able to use a mechanism, device, or cart to package mushrooms in 
the picking room, the above mentioned problems would be eliminated. 
 
Figure 3 on page 5 is a diagram of the production process and information flow at J-M 
Farms. Each segment of the production process is broken down by the time and 
distance it takes to complete each task. Figure 4 on page 6 is a diagram of the packing 
floor process. This displays the flow of mushrooms through the packing floor to 
distribution.  

 
 
Figure 1.  Harvesting Room at J-M Satellite Farm. 
 

 
 
Figure 2.  RPC holding eight (8) blue tills. 



5 
 

 
Figure 3. Production process and information (courtesy of J-M Farms) 
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Figure 4. Packaging floor process flow 
 
 
Packing Line Detail 
The primary handling issue for J-M Farms is with eight ounce, 12 ounce, and 16 ounce 
tills.  Mushrooms picked at the satellite farms are shipped to the main facility, where 
they enter a cooling room.  Next, they go to the Crop Production Measurement (CPM) 
line where each individual RPC is weighed.  Here, the picker’s data and traceability data 
is recorded.  After weighing, the RPCs are moved to the packing line.  The tills are then 
taken off the RPC, weighed for sale weight accuracy and evaluated for quality grade 
and for quality assurance.  The tills then go through a plastic wrapping machine to be 
sealed properly.  A logo sticker is mechanically applied to each package.  The tills are 
put back into RPCs, ready for shipping.   
 
One problem with the current packing line is traceability.  Once tills come off the RPC 
for packaging, traceability is lost.  There is then no way to tell who picked the  
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Packing Line Detail  
The primary handling issue to for J-M Farms is with eight ounce, 12 ounce, and 16 
ounce tills. Mushrooms picked at the satellite farms are shipped to the main facility, 
where they enter a cooling room. Next, they go to the Crop Production Measurement 
(CPM) line where each individual RPC is weighed. Here the picker’s data and 
traceability data are recorded. After weighing, the RPCs are moved to the packing line.  
The tills are then taken off the RPC, weighed for sale weight accuracy and evaluated for 
quality grade and for quality assurance. The tills then go through a plastic wrapping 
machine to be sealed properly. A logo sticker is mechanically applied to each package. 
The tills are put back into RPCs, ready for shipping. 
 
One problem with the current packing line is traceability. Once tills come off the RPC for 
packaging, traceability is lost. There is now way to tell who picked the mushrooms in 
each individual till since the current labeling methods label RPCs and not individual tills. 
 
Ideally, the mechanism produced by Bella Corp will eliminate the entire process above, 
or provide the means for it to take place at the satellite farms.  Additionally, it will allow 
J-M to weigh the mushrooms by individual tills with proper labeling so the traceability is 
not lost. 
 

      
 
Figure 5. CPM Station           Figure 6. Quality Control 
 
 
Picker Cart Detail 
At the J-M satellite farms, pickers use a cart to hold the shipping containers of the 
mushrooms, RPCs and bulk boxes.  These carts are a utility device that helps the picker 
move around the harvesting room quickly and flexibly.  When a picker is working in the 
harvesting room, he or she rapidly picks mushrooms and throws them into the 
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appropriate container on their cart.  Each picker has his or her own individual cart and 
uses it to their preference. 
 
J-M’s current cart is made from galvanized angled iron.  There are five levels that can 
hold a combination of RPCs and bulk boxes.  The upper three levels are sloped, 
because it is easier for the picker to throw a mushroom and have it land in the box on 
these levels.  The cart is maneuverable by casters.  See Figures 7 and 8 for a visual of 
J-M’s picker cart. 
 

                
 
Figure 7.  Picker Cart     Figure 8.  Picker Cart with Mushrooms 
 
Limitations 
According to J-M Farms, mushrooms produce a thick brown film or grimy residue that is 
a major sanitation issue, especially with the added amounts of moisture present in the 
harvesting rooms.  This brown residue creates major complications for moving or 
mechanical parts.  Consequently, the number of moving parts that can be in the 
harvesting room is limited.   
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The next limitation is space.  The rows in the picking rooms are only three feet apart.  
Today, J-M’s current plastic wrap machine will not fit in the limited space.  Other 
packaging mechanisms are likely to be large and prohibit flexible and quick movement 
throughout the picking room.   
 
The final limitation is cost.  If J-M were to adjust the method of packaging mushrooms, 
capital investment will be a major factor. 
 
Deliverables 
Initially, Bella Corp viewed the project as a machine design project, where the 
deliverables would include a compact and moveable weighing and packing line, so each 
picker could package his or her mushrooms in the picking room.  However, after the 
second trip to the facility, the team realized this problem may be too complicated with 
the limitations listed above.   
 
As machine design was the initial concern, ergonomics was focused on very minimally.  
However, as Bella Corp keeps the big picture in mind, the team realizes the best way to 
accomplish the objectives will include some modifications to the packing line at J-M 
Farm’s main facility.  In its observations at the facility, the team has noticed that there 
are significant losses in the packing room.  Potential ergonomics studies include a 
temperature study, handling study, time-motion studies, and activity based costing.  
 
At the Final Presentation of the Fall Semester, J-M Farms indicated that they would like 
Bella Corp to design a new cart that would be used by the pickers. This cart would 
utilize one or more scales that would allow the picker to weigh the various mushroom 
containers at the time of picking, creating a “One Touch” system. 
 
Research was completed on applicable scale models and a new cart was designed in 
SolidWorks. After analyzing the costs of the various scales, Bella Corp decided to use 
lower-cost scales in a proof-of-concept model, as opposed to using industrial, food-
grade, washdown-capable scales which were many times more expensive. In the actual 
application at J-M Farms, the latter scales would be necessary to survive the 
demanding conditions. 
 
In addition to the completed cart, its Solidworks drawings, and a list of the scales 
researched, several Communications and Business Reports were generated, as listed 
in the table below, Table 1. 
 
Period of Performance 
Project start date: August 17, 2009. 
Project completion date: May 7, 2010. 
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Delivery Requirements 
Deliverables schedule: As shown in Table 1. 
 

Item Delivery Date 
Competitive Analysis Report Oct. 26, 2009 
Statement of Work Oct. 30, 2009 
Work Breakdown Structure Nov. 2, 2009 
Task List Nov. 6, 2009 
Fall Design Proposal Report Draft Nov. 22, 2009 
Gantt Chart Nov. 23, 2009 
Fall Design Proposal Report Dec. 4, 2009 
Fall Design Proposal - Oral Presentation Dec. 4, 2009 
Self And Peer Evaluations Dec. 4, 2009 
Team Leader Interview Dec. 7, 2009 
Project Notebooks Dec. 8-11, 2010 
Team website Dec. 11, 2009 
Revised Gantt Chart Jan. 22, 2010 
Send Cart Designs to BAE Lab Mar. 12, 2010 
Spring Design Proposal Report Draft Apr. 2, 2010 
Business Draft Apr. 5, 2010 
Campaign Elements Drafts Apr. 5, 2010 
Working Prototype Apr. 9, 2010 
Spring Design Proposal Report Apr. 29, 2010 
Spring Design Proposal - Oral Presentation Apr. 29, 2010 
Self And Peer Evaluations Apr. 30, 2010 
Finalized Campaign Elements & Team website Apr. 30, 2010 
Archival of All Material Apr. 30, 2010 
Team Leader Interview May 3, 2010 
Project Notebooks May 4-7, 2010 

 
Table 1. Deliverables schedule 
 
The Bella Corp team leader will provide weekly updates to class professors on the 
progress of engineering, business, and communications deliverables. 
 
WORK BREAKDOWN STRUCTURE  
Communications 

• website 
o Pictures of Team 
o Team Page 
o J-M Page 

• Reports 



11 
 

• Materials 
o Recipe Cards 
o Informational Cards 

Engineering 
• Design Concepts 

o Patent / Journal Article Search 
o Full evaluation of current system 
o Develop List of Pros/Cons for each Concept 
o Select Design based on input from J-M Farms 

• Build Prototype 
o Create design using SolidWorks 
o Send designs to BAE lab for machining and parts acquisition 
o Acquire any needed electronics or non-structural parts 
o Assemble 

• Gantt Chart 
Economics 

• Competitive Analysis 
o Market Research 
o J-M’s Capabilities 
o Competition 

• Business Plan 
o Cost Breakdown 
o Costly Processes that need to be redesigned 
o Overall Flow of System 

• Proposed Budget for Prototype 
 

TASK LISTS 
Communications—Michelle 

• website 
o Pictures of Team—November 6, 2009 
o Conceptual Drawing—November 23, 2009 
o Execution  

 Build index page—December 2, 2009 
 Build team page—December 4, 2009 
 Build JM page—December 5, 2009 

• Reports 
o Fall Report 

 Receive materials—November 18, 2009 
 First Draft—November 22, 2009 
 Receive updated/corrected materials—December 1, 2009 
 Final Draft—December 4, 2009 

o Spring Report 
 Receive materials—March 26, 2010 
 First Draft—April 2, 2010 
 Receive updated/corrected materials—April 19, 2010 
 Final Draft—April 21, 2010 
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• Materials 
o Recipe Cards 

 Cost—January 22, 2010 
 Recipes—February 5, 2010 
 Method of Delivery—February 19, 2010 

o Informational Cards 
 Cost—January 29, 2010 
 Information/Facts—February 12, 2010 
 Method of Delivery—February 26, 2010 

o Buyer Web page 
 Design—February 19, 2010 
 Completed—March 12, 2010 

o Package Recipe/Information Card 
 Cost—February 12, 2010 
 Recipes and Information—March 5, 2010 
 Design—March 26, 2010  

Engineering—Stephen/David 
• Design Concepts 

o Existing Documents 
 Journal Article Search—October 30, 2009 
 Patent Search—October 30, 2009 

o Full evaluation of current system—November 13, 2009 
o Develop List of Pros/Cons for each Concept—November 23, 2009 
o Conceptual Drawings/Sketches—November 23, 2009 

• Develop Alternatives 
o List of Alternatives—November 18, 2009 
o Input from J-M Farms after Fall Presentation—December 3, 2009 

• Project Planning (Fall) 
o Work Breakdown Structure—November 6, 2009 
o Task List—November 13, 2009 
o Gantt Chart 

 First Draft—November 23, 2009 
 Final Draft—January 22, 2010 

• Project Planning (Spring) 
o Scale Selection 

 Define List of Scales—February 5, 2010 
 Pick Top Two Scales & Place Order—February 26, 2010 

o Idea Selection 
 Define List of Ideas—February 3, 2010 
 Pick Top Idea—February 17, 2010 

• Build Prototype 
o Create design using SolidWorks—March 5, 2010 
o Send designs to BAE lab for machining and parts acquisition—March 12, 

2010 
o Acquire any needed electronics or non-structural parts—February 26, 

2010 
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o Assembly Completed—April 9, 2010 
Economics—Brady 

• Market Research 
o Industry Analysis—November 27, 2009 
o Consumer Research—October 16, 2009 

• J-M’s Capabilities 
o Management—October 30, 2009 
o Products—November 23, 2009 

• Competitive Analysis 
o Internal Competition—November 13, 2009 

 Picking Competition 
 Packing Line Competition 

o External Competition—October 16, 2009 
 Regional Competition 
 National Competition 

• Cost Breakdown 
o Activity Based Costing for Entire Process—November 23, 2009 
o Overall Flow of System/Process Flow Chart— October 30, 2009 
o Identify Costly Processes that need to be redesigned—December 4, 2009 
o Cost Saving from proposed redesign of project—January 15, 2010 

• Proposed Budget for Prototype of Cart— March 12, 2010 
• Proposed Budget for Project—March 26, 2010 
• Business Plan—April 2, 2010 
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Revised Competitive Analysis/Market 
Research/Patent Search 
Industry Analysis (IBIS World) 
THE ECONOMIC CONDITIONS AFFECTING THE MUSHROOM INDUSTRY ARE 
Economies of Scale 
Economies of scale in production generate cost savings for greenhouse growers. 
Specifically, economies of scale result in lower per unit growing costs that ultimately 
result in higher net returns. (IBIS World, 2009) 
 
Production of Premium Goods/Services 
Farmers who produce premium fruit and vegetables can find buyers in the fresh 
produce market, where prices are highest as compared to the processing market, as 
well as generate brand loyalty. (IBIS World, 2009) 
 
Ability to Alter Goods and Services Produced in Favor of Market Conditions 
The ability to alter the balance between various food crops in response to changes in 
market conditions is important for a farm’s viability. Farmers need to be able to change 
their production mix to maximize farm returns. (IBIS World, 2009) 
 
Establishment of Export Markets 
The ability to identify and market food crops to customers overseas reduces a farmer's 
dependence on the local market. (IBIS World, 2009) 
 
Appropriate Physical Growing Conditions 
The presence appropriate growing conditions (such as sunshine and temperature 
levels) play a critical role in shaping the success of growing food crops under cover. 
Growing conditions influence harvest levels and crop quality. (IBIS World, 2009) 
 
Access to the Latest Available and Most Efficient Technology and Techniques 
The success of farmers in this industry depends on using the latest available 
technology, to ensure efficient production of high quality fruit and vegetable. (IBIS 
World, 2009) 
 
Availability of Irrigation Water 
Water access issues can impact on the quality of harvests and the area of land devoted 
to greenhouse production. (IBIS World, 2009) 
 
KEY SENSITIVITIES 
The key sensitivities affecting the performance of the Mushroom & Tomato 
Production industry include: 
 
Domestic Price - Horticulture - Mushrooms 
An increase in the price of mushrooms impacts positively on returns at the farm gate. 
Price fluctuations reflect supplies levels, final consumer levels, global demand, and a 
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host of other factors. (IBIS World, 2009) 
 
Domestic Price - Horticulture - Vegetables 
An increase in the price of food crops grown under cover impacts positively on returns 
at the farm gate. Price fluctuations reflect supplies levels, downstream vegetable 
processing activity, global demand, and a host of other factors. (IBIS World, 2009) 
 
Downstream Demand - Supermarkets & Grocery Stores in the US 
Farmers of crops grown under cover rely on supermarkets and groceries for sales as 
mush of their produce is sold as part of forward contracts. Retailers will respond to a 
rise in retail demand by increasing their orders of food grown under cover. Rising 
demand generally results in greater activity in this US industry. (IBIS World, 2009) 
 
Exchange Rates - Trade Weighted Index 
Base Year 1973 - historical and forecast data and analysis. 
Exchange rate levels affect the price competitiveness of US exports of food crops grown 
under cover. An appreciation of the US dollar raises the price of the industry's output in 
international markets, thereby eroding the industry's price competitiveness. (IBIS World, 
2009) 
 
Nutrition - Vegetables Consumption 
Increased public concern about nutrition and diet is having a positive impact on the 
consumption of horticulture (including that grown under cover). According to the USDA, 
Americans need to increase their vegetable consumption by about 25% in order to meet 
health recommendations. (IBIS World, 2009) 
 
Quarantine Restrictions (Overseas) - Mushroom & Tomato Production 
The presence of quarantine restrictions and other artificial barriers to trade adversely 
impact on US vegetable and fruit exports. Countries like Australia have traditionally 
imposed tight restrictions on horticultural imports, seriously inhibiting exporting efforts by 
US growers. (IBIS World, 2009) 
 
INDUSTRY SIZE AND GROWTH  

Inflation Adjusted 2005 2006 2007 2008 2009   

Industry Revenue *1,221.8 *1,187.6 *1,230.2 *1,291.5 *1,338.9 $Mil 
Industry Gross Product *568.1 *546.3 *553.6 *590.1 *612.8 $Mil 
Number of Establishments *326 *335 *330 *328 *324 Units 
Number of Enterprises *320 *329 *325 *232 *319 Units 
Employment *1,680 *1,700 *1,667 *1,750 *1,785 Units 
Exports *26.7 *28.9 *44.3 *58.6 n/a $Mil 
Imports *97.7 *98.2 *97.3 *89.3 n/a $Mil 
Total Wages *175.6 *176.5 *187.9 *182.1 n/a $Mil 
Domestic Demand *1,292.8 *1,256.9 *1,283.2 *1,322.2 NC $Mil 

Mushroom production *853.2 *843.4 *851.5 n/a n/a Million Pounds 
(lb) 

Table 2. Adjusted inflation of covered vegetable industry (IBIS World, 2009) 
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Real Growth 2005 2006 2007 2008 2009   

Industry Revenue *1.0 *-2.8 *3.6 *5.0 *3.7 % 
Industry Gross Product *-1.7 *-3.8 *1.3 *6.6 *3.9 % 
Number of Establishments *5.8 *2.8 *-1.5 *-0.6 *-1.2 % 
Number of Enterprises *6.0 *2.8 *-1.2 *-28.6 *37.5 % 
Employment *7.0 *1.2 *-1.9 *5.0 *2.0 % 
Exports *-13.7 *8.2 *53.2 *32.2 NC % 
Imports *16.1 *0.5 *-0.9 *-8.2 NC % 
Total Wages *-2.5 *0.6 *6.5 *-3.1 NC % 
Domestic Demand *2.4 *-2.8 *2.1 *3.0 NC % 

Table 3. Real growth of covered vegetable industry (IBIS World, 2009) 
 
RELEVANT TRADE PUBLICATIONS 
Citrus and Vegetable 
The Packer 
 
 
Customers/ Buyer Information 
CONSUMER RESEARCH 
Please see appendix 
 
CONSUMER ANALYSIS 
Please see appendix 

 
ECONOMIC STATUS OF YOUR CUSTOMERS/BUYERS 
Mushroom Buyers Tend to be Wealthier and Highly Educated.  

• Income of about $70, 000 or more  
• Households tend to be more educated with bachelor’s degrees as well as 

masters and doctorates. (Mushroom Council, 2004, 2005, 2005) 
 
DEMOGRAPHIC CHARACTERISTICS OF CUSTOMERS/BUYERS 
Ethnicity of Mushroom Buyers 

• Majority of consumers are Caucasian with an increase towards Asian households 
(Mushroom Council, 2004, 2005) 

Purchasing Characteristics of Mushroom Buyers 
• Mushroom consumers tend to purchase mushrooms four to five times per year. 
• Average consumer spends $10 a year on mushrooms. (Mushroom Council, 

2004, 2005, 2004,2005) 
Demographic Profile by Region 

• West 
o Income $70,000 or more 
o Two member household 
o Empty nesters, living comfortably, childless younger couples 
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 Affluent 
 Asian 

• Central 
o Income $70,000 or greater 
o Childless younger couples, middle aged singles, older singles, younger 

singles, childless younger couples, established families 
 Affluent 
 Hispanic 

• East 
o Income $70,000 or above 
o Three to four member households 
o Older Female head of household, new families, empty nesters 

 Affluent 
 Asian 

• South 
o Income $50-70,000 or more 
o Five member or greater household 
o Kids less than six years old 
o Childless younger couples, empty nesters living comfortably 

 Affluent 
 Asian, Hispanic & Other Race (Mushroom Council, 2004, 2005, 

2005) 
Buyer Distribution by Region 
The buyer distribution by region is almost equal with the South having the largest buyer 
distribution of 28 percent. 

• West 25% 
• East 23% 
• Central 24 % 
• South 28 % (Mushroom Council, 2004, 2005) 

Buyer Distribution by Mushroom Type 
• Packaged Mushrooms 

o West 20% 
o East 24% 
o Central 25% 
o South 31% 

• Raw Mushrooms 
o West 44% 
o East 20% 
o Central 14% 
o South 22% 

The demographics of mushroom buyers are very important because it identifies the type 
of customer currently purchasing mushrooms as well as new customers to pursue in the 
market. (Mushroom Council, 2004,2005) 
 
CHARACTERISTICS OF BUYING FIRMS/GOVERNMENT AGENCIES 
Customer Influence on Buying Firms 



18 
 

• Mushroom shoppers are valuable to retailers. The average shopping basket with 
mushrooms is double the value of shopping baskets without mushrooms. 

• Specific products are usually purchased with mushrooms 
o Fresh carrots, packaged salads, lettuce and fresh potatoes 
o Sour cream, shredded cheese, yogurt and fresh eggs 
o Spaghetti/ marinara sauce, canned soups, margarine and spreads 

• Target customers and customer preference per region 
o West 

 Bulk items or smaller package sizes  
 Position in high end, perhaps part of gourmet meal solution 
 Asian recipes for point of source materials 

o Central 
 Offer larger package sizes 
 Position in high end, perhaps part of gourmet meal solution 
 Hispanic recipes for point of source materials 

o South 
 Offer larger package sizes 
 Position in high end, perhaps part of gourmet meal solution 

o East 
 Some bulk with moderate package sizes 
 Position in high end, perhaps part of gourmet meal solution 
 Asian and Hispanic recipes for point of source materials. 

(Mushroom Council, 2004,2005) 
Penetration & Buy Rate by Market 

• Penetration is highest among the San Francisco, Los Angeles, and Chicago 
markets. (Mushroom Council, 2004,2005) 

Deal Activity 
• A greater percentage of mushroom dollars is sold by deals (features, displays, 

store coupons, manufacturer coupons, and other deals such as price packs or 
bonus packs) than other vegetables. Almost a third of all packaged mushroom 
sales are associated with deals. 

• The East region has the highest deal activity followed by the Central region, 
followed by the South region, and finally the West region. (Mushroom Council, 
2004,2005) 

Buying Channel 
• Grocery Stores – 1  
• Super Centers – 2  
• Mass – 3  
• Warehouse Club – 4  
• Fruit Stand – 5, portion of raw mushroom consumers purchase here. (Mushroom 

Council, 2004, 2005) 
 

PSYCHOGRAPHIC CHARACTERISTICS OF CUSTOMERS/BUYERS (HOW DO THEY THINK?) 
Convenience  

• Today’s cooks want to cook 15 minutes for less 
• Ease of preparation is very important 
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• Low price is only moderately important 
• Speed of Consumption is only moderately important 
• Ready-to-eat/ no preparation is moderately important 
• Portability is slightly important 
• Ready-to-heat ingredients are very important 
• Mushrooms are an impulse purchase (Mushroom Council, 2004, 2005) 

Obstacles 
• “I don’t like or have time to get them ready.” 
• “I forget to buy them.” 
• “I don’t know how to use them.” 
• “I don’t know how to store them.” (Mushroom Council, 2004, 2005) 

 
HOW IS THE PRODUCT USED? HOW COULD IT BE USED? 
Cooking Facts 

• Mushrooms are very easy to cook 
• They are very, very fast to cook  
• They go with most every food 
• They are available all year 
• They come in varieties (Mushroom Council, 2004, 2005) 

Nutritional Facts 
• They are low in carbohydrates 
• They are low fat (Mushroom Council, 2004, 2005) 

 
AVAILABLE MARKET RESEARCH- PROMOTIONAL PROGRAMS AND CURRENT CAMPAIGNS 
Current Programs 

• Placement next to bagged salad section 
• Secondary displays 

o Inside bagged salad section 
o Meat alternative healthy section 
o Organic produce section 

• Proper assortment and display 
o Larger displays of sliced, minimum 50 percent of display 
o Feature browns at eye level and minimum 20 percent of display 

• Promote frequently and across the different sub-categories 
• Cold chain temperatures are key to fresher product, longer shelf-life, better sales 

and less shrink (Mushroom Council, 2004, 2005) 
Possible Programs 

• Targeted programs on usage and preparation. In store demos and point of 
source material with recipes are recommended to boost penetrations. 

o These should be formed with Hispanic and Asian population in mind.  
• Point of Source materials 

o Recipe booklets/labels 
o Informational signs 
o Informational website. 



20 
 

• Place mushrooms in a variety of food areas based on what they can be served 
with which increases purchasing. Place in meat sections, salad sections, etc. 

• Consumers purchase for specific occasions, may need to create more occasions 
and options 

o Summer grilling recipes/themes 
o Holiday recipes 

The customer information and market research suggests programs need to be 
implemented to inform current and potential customers with more information about 
mushroom, including nutritional analysis, handling and storage, preparation, and 
recipes.  Using point of source materials looks to have the most potential for reaching 
the customers with this information. (Mushroom Council, 2004, 2005, 2004) 
 

Client Company and its Resources 
MANAGEMENT TEAM (EXPERIENCE AND KEY PEOPLE) 
Pat Jurgensmeyer 
President, J-M Farms 
PatJ@JMFarms.com 
918-533-3520 
 
Terry Jurgensmeyer 
President, Miami Industrials Supply 
TerryJ@MiamiIndustrialSupply.com 
918-533-4005 Cell 
918-542-6311 Office 
 
Steve Engelbrecht 
Satellite Farm Owner 
EFI@jmfarms.com                   
918-533-0390 

 
Eric Riley 
Satellite Farm Manager 
JMCI@jmfarms.com 
918-533-5485 

 
John Tune 
Satellite Farm Manager 
QMI@jmfarms.com 
918-533-8863 
 
MANUFACTURING EXPERTISE AND CAPACITY 
J-M Farms, Inc 
7001 S 580 Rd 
Miami, Oklahoma  74354-6501 

• Stock Symbol:  J-M Farms, Inc 

mailto:PatJ@JMFarms.com�
mailto:TerryJ@MiamiIndustrialSupply.com�
mailto:EFI@jmfarms.com�
mailto:JMCI@jmfarms.com�
mailto:QMI@jmfarms.com�
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• Line of Business:  Covered Food Crops Farm Mfg Food Preparations 
• Estimated Annual Sales:  $12,800,000 
• Estimated # of Employees:  320 
• Year Founded:  1979 
• Estimated Employees for This Location:  320 (All Business) 

http://www.allbusiness.com/companyprofile/J-
M_Farms_Inc/F2AEFBE73033412DBB40834BBF346057-1.html 
 

Competitor Analysis 
MAJOR PLAYERS IN MARKET SEGMENT 
The US Food Crops Grown Under Cover Industry is characterized by the presence of 
privately owned farms, with an average harvested area of less than 10 acres. Apart 
from Monterey and Sylvan, some large establishments do operate in this industry, and 
these are often forward-integrated into grading and packaging.  
 
Top Companies by Sales 
   1. Monterey Mushrooms, Inc 
   2. Creekside Mushrooms, Ltd 
   3. Amycel, Inc 
   4. C P Yeatman & Sons Inc 
   5. Elite Mushroom Co Inc 
   6. J-M Farms, Inc 
   7. Gino Gaspari & Sons Inc 
   8. To-Jo Mushrooms, Inc 
   9. Leo, John C & Son, Llc 
  10. Gourmet's Delight Mushroom Co Inc 
 
AllBusiness has profiles of 258 companies in Mushroom Production. Taken together 
these companies have estimated annual sales of $591,848,493 and employ an 
estimated 10,063 people. 
http://www.allbusiness.com/companyindex/Mushroom_Production/669801A3F365CB68
179C6534632FB340-1.html 
 
Monterey Mushrooms 
260 Westgate Drive 
Watsonville, Ca 95076 
Tel: (800) 333-Mush (6874)  
Fax: (831)763-0700  
www.montereymushrooms.com  
 
Overview 
Monterey Mushrooms, Inc. was established in 1971 as a single farm operation in Royal 
Oaks, California. Today, this multi-site business is headquartered in Watsonville, 
California, and has production, sales and administrative offices, internationally. 
Monterey is the country’s largest and only national marketer of fresh mushrooms, 

http://www.allbusiness.com/companyprofile/J-M_Farms_Inc/F2AEFBE73033412DBB40834BBF346057-1.html�
http://www.allbusiness.com/companyprofile/J-M_Farms_Inc/F2AEFBE73033412DBB40834BBF346057-1.html�
http://www.allbusiness.com/companyindex/Mushroom_Production/669801A3F365CB68179C6534632FB340-1.html�
http://www.allbusiness.com/companyindex/Mushroom_Production/669801A3F365CB68179C6534632FB340-1.html�
http://www.montereymushrooms.com/�
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supplying products for sale to supermarkets, foodservice and ingredient manufacture 
operations, and for preparation of processed, canned, and frozen mushroom products. 
Monterey Mushrooms has15 percent Market Share (estimated $350 Million annual 
revenues). (Monterey Mushrooms) 
Figure 3 is a distribution map for the Monterey Group of Mushroom Farms. As 
demonstrated by the map, Monterey has distribution across the United States and 
Mexico

Figure 9. Monterey mushroom distribution        
http://www.montereymushrooms.com/overview.htm 
 
Products 

• Retail 
o Clean N Ready® Mushroom 
o Clean N Ready® Bagged Packs 
o Gourmet White Mushrooms 
o Gourmet Portabella Mushrooms 
o Baby Bellas / Brown Mushrooms 
o Gourmet Specialty Mushrooms 
o Fresh Dried Mushrooms 

http://www.montereymushrooms.com/overview.htm�
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o Organic Mushrooms 
• Processed 

o Canned Stems & Pieces Mushrooms 
o Canned marinated Mushrooms 
o Fresh Jarred marinated Mushrooms 
o Frozen Sauces 
o Refrigerated Quick Blanched Mushrooms 
o Services/Product Development/Private Label (Monterey Mushrooms) 

Regional Productions Sites 
• Royal Oaks, CA 
• Las Lomas, CA 
• Morgan Hill, CA 
• Arroyo Grande, CA 
• Madisonville, TX 
• Loudon, TN 
• Temple, PA 
• Princeton, IL 
• Orlando, FL 
• San Miguel, Mexico (Monterey Mushrooms) 

 
Creekside Mushrooms Ltd. 
One Moonlight Drive 
Worthington, PA 16262-9730 
724-297-5491 
http://www.creeksidemushrooms.com/contact.htm 
 
Overview 
Creekside Mushrooms Limited is the world's largest underground mushroom farm, 
300 feet under the earth, in a 150-mile web of tunnels originally created by limestone 
mining.  Creekside is the world's largest mushroom growing facility and the only 
underground mushroom farm in the United States.  Creekside is comprised of over 
500 people from the local community.  Creekside's major market focus is retail and 
foodservice with our commitment to provide long term partnerships with each and 
every customer. (Creekside Mushrooms) 
 
Products (Creekside Mushrooms) 

QTY. OVERWRAP WHITES QTY. OVERWRAP 
SPECIALTY QTY. JARED & CANNED 

   4oz. Miniatures - 6    3.5oz. Oyster - 6    8oz. Jars Marinated - 12 
   4oz. Mini-Sliced - 6    3.5oz. Shitake - 6    8oz. Jars Garlic Italian - 12 
   8oz. Sliced - 6   3.5oz. Enoki - 6     8oz. Jars Sweet Italian - 12 
   8oz. Sliced - 12    4oz. Gourmet Blend - 6    8oz. Jars Zesty Salad- 12 
   8oz. Whole - 12    6oz. Baby Bella - 6    8oz. Jars Mixed Pack - 12 
   10oz. Whole - 10    6oz. Baby Bella's sliced    4oz. Cans Stems&Pieces - 24 
   12oz. Whole - 10    10oz. Baby Bella's - 10 QTY.  DRIED MUSHROOMS 

http://www.creeksidemushrooms.com/contact.htm�
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   14oz. Moon-Bello's - 8    6oz. Portabella Caps - 6    .5oz. Dried Combo #1 - 10 
   16oz. Whole - 8    6oz. Portabella Sliced - 6    .5oz. Dried Combo #2 - 10 

   24oz. Family Pak - 6    7oz. Portabella n' Sauce - 
6     .5oz. Dried Combo #3 - 10 

       14oz. Portabella Caps - 4    .5oz. Dried Combo 
QTY.  BULK WHITES    3.2oz. Bella Burgers - 6 QTY.  WILD MUSHROOMS 

   3 lb. Fancy large    8oz. Exotic Tri-Pac - 5    2oz. Chanterelle - 6 
   5 lb. Medium    2.5oz. Beech - 6    2oz. Hedgehog - 6 
   5 lb. large    3.5oz. Maitake - 6    1oz. Black Trumpet - 6 
   5 lb. Sliced    Variety Pack - 6    2oz. Woodear - 6 
   5 lb. Sliced Tubs x 1        .75oz. Morel - 6 
   5 lb. Sliced Tubs x 2 QTY.  BULK SPECIALTY    1.5oz. Porcini - 6 
   10 lb. small    2 lb. Enoki     2oz. Lobster - 6 
   10 lb. medium    3 lb. Oysters    5 lb. Chanterelle 
   10 lb. Large    3 lb. Shiitake #1's    5 lb. Hedgehog 
   10 lb. Jumbo    3 lb. Shiitake #2's    5 lb. Black Trumpet 
   10 lb. Sliced 3/16''cut thick    4.5 lb. Combo Pack    5 lb. Woodear 
   10 lb. Sliced 1/4''cut thick    3 lb. Port Caps 3 1/2"    1 lb. Morel 
   10 lb. Value Pack    3 lb. Port Caps 4 1/2'' OTY.  ORGANIC MUSHROOMS 
   10 lb. Fresh matures    5 lb. Baby Portabellas    8oz. White Whole - 6 
   10 lb. Fresh Pieces    5 lb. Portabella Sliced    8oz. White Whole - 12 
       5 lb. Portabella Small    8oz. Baby Bellas - 6 
       5 lb. Portabella    8oz. Port. Sliced - 6 
       10 lb. Baby Portabellas    8oz. Port. Caps - 6 
Table 4. Creekside Mushroom product list 
 
Amycel Inc. 
260 Westgate Drive 
Watsonville, CA 95076 
831-763-5300 
831-763-0700 or 763-0700 Fax 
http://www.amycel.com  
 
Overview 
Mushroom spawn is produced by Amycel Inc. at one of its 2 locations in the United 
States, San Juan Bautista California and Madisonville Texas.  
Amycel San Juan Bautista is also the site for production of the inoculums used at all  
Amycel spawn plants. Culture maintenance and inoculum production activities are 
conducted by technicians with many years of experience in all phases of spawn 
production. Master cultures are preserved in liquid nitrogen for long term stability with 
duplicate cultures stored at the Biotechnical Research Laboratory.   
Amycel San Juan Bautista is the home office for the company, not only for inoculum 
production, but for business administration and process development. 

http://www.amycel.com/�
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Amycel produces a full range of mushroom spawn including off white hybrids, brown 
strains for Portabella / Crimini production, in addition to Pleurotus (oyster) and Shiitake 
strains. (Amycel) 
 
 
 
 
Logos: 

  
Figure 10. and 11. Amycel logos 
 
C P Yeatman & Sons Inc. 
600 North Baker Station Rd.,  
West Grove, PA 19390 
610-869-7211 
http://www.organicmushrooms.com  
 
Divisions of C P Yeatman & Sons Inc. 

• Mother Earth Organic Mushrooms 
• Mother Earth Country Store 
• Mushroom Specialties Marketing Division 
 

Overview 
Organic refers to an "earth friendly" method of growing and processing foods. Weeds 
and pests are controlled using environmentally sound practices which sustain the health 
of our planet.  Our Organic Mushrooms are grown to these strict standards to insure you 
a healthy, delicious product. (C P Yeatman & Sons) 
 
Logo: 

 
Figure 12. C P Yeatman & Sons logo 
 

http://www.organicmushrooms.com/�
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Phillips Mushroom Farms 
1011 Kaolin Road 
Kennett Square, PA 19348 
1-800-722-8818 
www.phillipsmushroomfarms.com 
 
Phillips Mushroom Farms is located in eastern Pennsylvania. They are not a direct 
competitor with J-M Farms as they do not sell east of the Mississippi River. They 
recently converted all of their production facilities to new, state of the art facilities that 
supposedly add shelf life to the mushroom once it is harvested. Phillips also has 
another legal entity under its ownership call Phillips Gourmet Mushrooms. This entity 
specializes in gourmet blends and specialty orders. (Phillips Mushroom Farms) 
Strict Quality Control 

• “Trained lab technicians inspect all mushroom spawn to ensure pure mushroom 
cultures.” (Phillips Mushroom Farms) 

• “All Phillips mushrooms are hand picked, graded and packed swiftly to maintain 
freshness.” (Phillips Mushroom Farms) 

• “Phillips Mushroom Farms sells over 35 million pounds of specialty mushrooms 
per year, more than any other mushroom farm in the United States.” 

• “Phillips Mushroom Farms is capable of shipping to every major city in the United 
States and Canada.” (Phillips Mushroom Farms) 

State Of The Art Equipment 
• “Phillips Mushroom Farms has invested millions of dollars to build research 

facilities and expand production capabilities. (Over 1 million square feet of 
growing space.)” (Phillips Mushroom Farms) 

• “Post-Harvest Vacuum Cooling helps to keep Phillips mushrooms fresher longer.” 
(Phillips Mushroom Farms) 

• “Research Mycologists work to bring new varieties to the marketplace.” (Phillips 
Mushroom Farms) 

• “Computer-controlled growing environments help to maintain quality and 
consistent production of Phillips specialty mushrooms” (Phillips Mushroom 
Farms) 

 
Logos: 

 
 
Figure 13. Phillips Mushroom Farms logo 

http://www.phillipsmushroomfarms.com/�
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Figure 14. Phillip Gourmet Mushroom logo 
Packaging Photos: 

 
 
Figure 15. and 16. Phillips Packaging 
 
OTHER PLAYERS 
Eurofresh (estimated market share: 4 percent)  
Established in Pennsylvania in 1992, Eurofresh now operates one of the largest 
greenhouses in the US, located in Arizona over 265 acres. The company is one of the 
biggest producers of greenhouse tomatoes, with annual sales of about $55 million. 
According to its website, Eurofresh has a 20 percent share of the greenhouse tomato 
market in the US, producing up to 600,000 pounds of tomatoes each week. The 
company has been introducing new varieties, such as the Campari tomato, in an effort 
to increase its share of the foodservice market. (IBIS World, 2009) 
  
Village Farms (estimated market share: 2 percent)  
Since it began operations in 1991, Village Farms expanded their greenhouses from 10 
to over 130 acres, relocating from Pennsylvania to Texas, in order to supply tomatoes 
year-round. The company also grows peppers and cucumbers. (IBIS World, 2009) 
  
Mountain Meadow Mushrooms (estimated market share: less than 1 percent)  
Mountain Meadow Mushrooms is primarily engaged in the production of mushrooms. At 
its central 17-acre facility in California, the farming operation grows white button, brown 
crimini and Portobello mushrooms for sale and distribution across the US. According to 
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reports, Mountain Meadow harvests up to 17,000 pounds of mushrooms every day of 
the year, with annual sales of about $7.5 million. (IBIS World, 2009) 
 



29 
 

Technical Analysis 
SCIENTIFIC LITERATURE REVIEW 
Introduction  

• Little technical or scientific research can be found on mushroom packaging or 
packing lines.  Additionally, research on mushroom production, harvesting and 
handling techniques, and bruise elimination was limited.  Therefore, research on 
similar fruits and vegetables, such as apples, peaches, strawberries, and 
tomatoes was used for investigation.   

• The articles below cover a variety of topics, and are broken into several 
categories.  Most of the scientific research concerns the design of packing lines 
and ways to optimize the process by reducing the impacts encountered by the 
fruit or vegetable.  Minimizing rough contact decreases bruising, a major factor in 
mushroom production.  Some articles were applicable to more than one research 
area, but will only be listed in one category. 

• The authors and abstracts of each article are available in alphabetical order by 
article title in the appendix material. 

Scientific Articles 
• Mushroom Production 

o “Design of a Shitake Mushroom Packing Line” 
o “Grading of Mushrooms using Machine Vision System” 

• Packing Lines 
o “Peach Physical Characteristics for Orientation” 
o “A Procedure for Testing Padding Materials In Fruit Packing Lines Using 

Multiple Logistic Regression” 
o “Sorting Table Illumination on Stonefruit Packing Lines in California” 

• Packing Line Impact/Damage Evaluation 
o “Analysis of the Factors Implied in the Fruit to Fruit Impacts on Packing 

Lines” 
o “Analysis of the Mechanical Aggressiveness of Three Orange Packing 

Systems: Packing Table, Box Filler and Net Filler” 
o “Assessment of Apple Damage on Packing Lines” 
o “Fruit Damage Assessment in Peach Packing Lines” 
o “Impact Bruise Estimates for Onion Packing Lines” 
o “Impacts Recorded on Avacado, Papaya, and Pineapple Packing Lines” 
o “Instrumented Sphere Impact Analysis of Tomato and Bell Pepper Packing 

Lines” 
o “Packing Line Bruise Evaluation for ‘Walla Walla’ Summer Sweet Onions” 

• Packing Line Impact/Damage Reduction 
o “Apple Packing Line Damage Reduction” 
o “Reduction of Mechanical Damage to Apples in Packing Lines Using 

Mechanical Devices” 
• Packaging/Shipping 

o “Analysis of Automatic Weight-Fill Bagging Machinery for Fresh Citrus” 
o “Suspended Tray Package for Shipping Soft Fruit” 

• Bruise Estimation and Evaluation Articles 
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o “Apple Impact Damage Thresholds” 
o “Fruit and Vegetable Bruise Threshold Prediction Using Theory of 

Elasticity and Failure Tissue Properties”   
• Mechanical Harvesting Articles 

o “Mechanical Harvesting System for Burley Tobacco” 
o “Multi Purpose, Vegetable Production Machine Investigation” 
 

PATENT SEARCHES 
Electronic Scales - If Bella Corp incorporates a scale into the cart design, there will 
likely need to be an integrated printer that can print a barcode sticker to label each till. 
These four patents deal with the design of a scale, and some of include a printer. 
• United States Patent # 4,700,791 - Electronic Scale Printer (1987) 

o This invention incorporates an electronic scale and a printer into one system. 
If implemented in future picker carts, this would make installation easier 
because it is a single unit. 

• United States Patent # 4,091,449 - Computing Scale System (1978) 
o This device computes the value of a product being weighed and controls the 

operation of a label printer associated with it. Most present-day scales have 
this capability, but the concept is still important for recording data measured 
by the scale. 

• United States Patent # 4,153,125 - Digital Electronic Scale (1979) 
o An electronic scale is preferred to a mechanical scale because the results can 

be quickly and easily transferred to another device, such as a printer or a 
wireless network. 

• United States Patent # 4,800,973  - Portable Electronic Scale of Minimal Thickness 
and Weight (1989) 

o Minimizing scale weight means that the cart will be easier for the workers to 
push. Reducing the size of the scale minimizes wasted space and allows for 
greater clearance between each level of boxes or RPCs. 

 
Wireless Communications - Depending on what electronics are used on the cart, they 
may need to communicate with the J-M server to update the CPM system remotely. 
Since the picker carts must be moved throughout the satellite farm, a hard-wired system 
would be impractical, necessitating a wireless connection. 
• 2.1 United States Patent # 5,159,592 - Network Address Management for a Wired 

Network Supporting Wireless Communication to a Plurality of Mobile Users (1992) 
o This is an early system demonstrating the potential for wireless data transfer 

between multiple users. 
• 2.2 United States Patent # 5,276,703 - Wireless Local Area Network 

Communications System (1994) 
o This system proposes a specific use for wireless communication in a local 

network. This is similar to what J-M Farms could implement, because they 
would only need the data to be distributed in a small area. 

 
Packaging - To weigh the tills individually, they must be filled individually. A good way 
to close the package and apply a sticker would be to do it at the same time. Also, till 
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design must be conducive to efficient cooling, as shelf life increases as cooling time 
decreases. 
• 3.1 United States Patent # 5,866,183 - Package Closing Label (1999) 

o This label incorporates a barcode sticker that also closes the package 
securely. J-M already uses stickers for traceability and quality control, but 
they aren’t used to close the package. 

• 3.2 United States Patent # 5,738,890 - Method and Container for the Improved 
Packing and Cooling of Produce (1998) 

o The faster the mushrooms can be cooled, the greater their shelf life is in the 
store. This is determined by several factors, but one important factor is a 
container design that allows for rapid heat transfer. 

• 3.3 United States Patent # 6,007,854 - Tray for the Improved Packing and Cooling 
of Produce (1999) 

o This uses a similar concept to the previous patent, but applies it to trays that 
hold packages of produce. This translates to the RPCs used by J-M Farms. 
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Definition of Customer Requirements & Development 
of Engineering Specifications 
CUSTOMER REQUIREMENTS  
J-M Farms hired our team to improve the efficiency and quality of their mushroom 
packaging process, specifically at their satellite farms. Their suggestion at the beginning 
of the project was to design a new picker cart that would be able to carry out all of the 
functions of the packaging line in a compact unit. 
 
This new picking/packaging cart was not an initial requirement, and the team even 
looked into other areas to accomplish its mission statement, such as improving the 
efficiency and quality of the mushroom packaging process.  As we have collected more 
data and assessed the situation more in-depth, we realized we are more of a consultant 
team than a design team. 
 
Last semester the team presented its ideas to J-M Farms.  Based on discussion with J-
M Farms, our final design will be an example cart that will allow mushroom harvesters to 
pick by weight and not volume. 



33 
 

Proposed Media/Communications Plan 
MEDIA MATERIALS 
The communications plan for J-M Farms includes both business-to-business elements 
as well as business-to-customer elements. While the business-to-business relationship 
is already developed, there are areas of improvement.  Based on customer analysis, the 
best way to reach the customer is through point of source materials. 
Business-to-Business 

• Web page 
o J-M Farms already has a very good website. An additional Web page for 

buyers to access information about J-M Farms such as quality control, 
traceability statistics, efficiency data, recycling and conservation efforts 
may increase orders or reach new buyers. 

• Flier or Brochure 
o An informative brochure to distribute to all current buyers and potential 

buyer explaining J-M’s dedication to quality mushrooms, next-day service, 
traceability standards, recycling and conservation effort. This provides the 
buyer with quality information to pass on to the customer. Also, this option 
will make the buyer a more satisfied customer of J-M farms, and may lead 
to an increase in sales or new buyers. 

Business-to-Customers 
Customer analysis shows most people do not know how to store, handle, and prepare 
mushrooms, which prevents them from purchasing mushrooms.  Research also shows 
people are willing to learn how to include mushrooms in their diet. 

• Web page 
o An additional Web page could be launched for customers to learn about J-

M Farms’ efforts to produce a quality product, recipes, storage and 
handling procedures, recycling and conservation efforts, and traceability 
statistics.  This provides customers with around-the-clock access about J-
M Farms and mushrooms.  

• Recipe/Fact Booklet Label  
o This will be similar to the label booklet sometimes found on strawberry 

containers that have recipes and information when you unfold the booklet.  
This will serve as a point of source material with recipes and facts about 
mushrooms.  As the product will go directly to the customer, J-M Farms 
would not have to worry about buyer providing the information to 
customers. 

• Recipe Cards 
o This will serve as another point of source material.  The card would have 

recipes including mushrooms for consumers to expand their experience 
with mushrooms.  The delivery method for the recipe cards has two 
alternatives, including mail and displays with the mushrooms.  The main 
challenge with both alternatives is ensuring that the recipe card actually 
reaching the customer. 

• Fact Cards 
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o This will include information such as storing, handling, and preparing 
mushrooms as well as nutritional facts.  The delivery method has the 
same possibilities and problems as the recipe card. 

 
Through many conversations and discussions with J-M Farms, the communications 
plan materials developed include restructure of the current J-M Farms website, recipe 
cards, and fact cards. 
 
The website restructure places important information to customers and buyers in easy 
to find locations.  The figure below represents the restructure of J-M’s website. While 
most of the headings remain the same the nutrition heading is removed and the 
consumers heading is added.  The nutrition information is listed under the consumers 
heading.  Recipes are listed as a heading and an option under consumers heading. The 
option under consumers would be linked to the recipes heading.  By listing the 
information in two places, you allow consumers more options. Those consumers who 
only are looking for recipes have the ability to quickly access them through the recipe 
heading.  Those consumers who need more information about cooking with mushrooms 
before selecting recipes are able to access all necessary information through the 
consumers heading. 
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Figure 17.  Diagram of website Restructure 

The recipe cards and fact cards are designed to be placed in grocery stores and mailed 
to potential consumers.  The cards are designed to be small enough to fit in a recipe 
book or recipe box.  A variety of recipes are incorporated to reach multiple potential 
customers. 

 
Figure 18.  Baja Salmon with Mushrooms Recipe Card 
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Figure 19.  Mushroom and Egg Wrap Recipe Card 

 
Figure 20.  Grilled Portabella Recipe Card 
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Figure 21.  Mushroom Fact Card 

Communications Budget 

The communications budget for Recipe/Fact cards is listed below. Obtaining prices from 
two printing companies enables one to see what the market price is.  While the quantity 
and the size of the cards does not change, the option of color and how many sides to 
print on is adjusted. 

Overnightprint.com
299.95$    
324.95$    

Gotprint.com
94.55$      

105.99$    
112.99$    

324.95$    
94.55$      

Communication Material Costs                                  
Recipe/Fact Cards

5000 4x6 (Single Sided)
5001 4x6 (Double Sided)

Minimum Projected Costs

5002 4x6 (Double Sided, Color)

Maximum Projected Costs

5000 4x6 (Single Sided)
5001 4x6 (Double Sided, B&W)

 

Table 5.  Communication Materials Costs. 
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The table above indicates that the range is from $94.55 to $324.95.  These costs are 
fairly broad for this low of quantity and price. 
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Proposed Business Plan/Financial Analysis 
BUSINESS MATERIALS 
Executive Summary 

• Please not that ordinarily, a Business Plan is a stand alone document; however, 
due to this report having other criteria, some of the sections that are found in the 
Business Plan are found in other areas of this report. 

 
J-M Farms is located in Miami, Oklahoma with an emphasis on white and brown 
mushrooms. J-M is a regional leader as the main competition comes from Texas. 
However, with this lack of local competition, J-M still need to be cognizant of the other 
completion as losing a few key buyers such as Wal-Mart could be very detrimental. To 
help in maintaining J-M’s current sales positions, several things can be done to offer a 
lower priced product with a better quality 
 
Their production and growing processes are central to the main growing facility with 
most of mushrooms being harvested at satellite farms. This setup, while it produces a 
quality product, contributes to higher production costs for J-M due to the transportation 
costs and moving costs of the products. It should also be noted that J-M has a relatively 
narrow product line compared to the major market players as their main products are 
general white and brown mushrooms with very few portabella and shitake mushrooms 
grown. A continual look at the product process flow is imperative to maintain an efficient 
product line and to minimize costs.  
 
At present time, the main buyer of product from J-M Farms is Wal-Mart. Because of this, 
J-M must adhere to certain packaging and sustainability standards. Meeting 
sustainability standards is a priority especially since Wal-Mart has developed a 
sustainability index.  

 
Industry Analysis 

• Please see the industry analysis earlier in this report. 
 

Competitive Analysis 
• The main competition that J-M faces is from regional leaders in Pennsylvania 

and California. In California, the major competitor is Monterey Mushrooms. 
Monterey’s distribution includes most of the United States going from California 
to Texas to cover the western half of the United States and a distribution 
centralized in Pennsylvania for the northeast part of the United States. 
Pennsylvania has the heaviest concentration of mushroom farms among the 
states. Creekside Mushrooms and Phillips Mushrooms are the two largest farms 
and offer a wide range of product. It is imperative that J-M maintains lower prices 
and higher quality than its competitors to maintain their current sales and obtain 
future sales. 

• Please see the competitive analysis earlier in this report for details on specific 
competitors. 
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S.W.O.T Analysis 
• Strengths— The strengths of J-M are the quality offered and traceability of  

product for safety. J-M takes pride in the quality of product that it delivers and this 
is a major reason why it continues its good relations with its buyers. It also has 
very good traceability standards as it has sent requested information 12 minutes 
after it has been requested that contains the all the information about the product 
in question. 

• Weaknesses—The main weakness of J-M farms is the inefficiency of the product 
line. At present time, the product can be moved an estimated eight times before it 
is shipped. This decreases the shelf life of the product and also increases costs 
for J-M 

• Opportunities—The opportunities for J-M include the adaptation of new 
technology to lower costs in the production line and also a switch to new 
packaging that would improve the sustainability of J-M but would also be a selling 
point to potential buyers 

• Threats—The major threat for J-M is the possibility of losing a major buyer to a 
competitor. This would severely cut J-M’s profits 

 
Marketing/Communications Analysis 

• Please see the Communications Analysis for this portion. 
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Generation of Design Concepts 
FEASIBILITY EVALUATION AND DETERMINATION OF POSSIBLE SUITABLE DESIGNS  
Ergonomic/Industrial Ideas 

• Crop Production Measurement, CPM, Weighing Station at Satellite Farms 
o Description 

 This design idea involves implementing a CPM weighing station at 
some or all of J-M’s satellite farms.  The mushrooms will be 
weighed at each satellite farm once they are picked.  This will 
eliminate all but one CPM station at the main facility. 

o Advantages 
 The major advantage to this implementation is that it will free up 

space at the main facility that could be used for other processes.  
By taking away the weighing stations at the main farm, the 
available space in the packing room will increase.  This will allow 
the company to easier implement some changes on the packaging 
floor if deemed necessary. 

 The pickers will have a deepened relationship with management.  
The growers at the satellite farms are able to maintain closer 
relationships with the pickers than at the main facility.  If a single 
QA team was assigned to each farm, the satellite growers will be 
able to maintain a similar type of relationship.   

o Disadvantages 
 Initial cost and capital investment required to put the new 

equipment in the satellite farms is the major disadvantage. 
 A potential, but not certain, disadvantage is space.  Bella Corp 

does not know if each satellite farm has the current space 
requirements required for the equipment. 

o Feasibility 
 The feasibility of this idea is high.  J-M Farms has contemplated 

this idea in the past, but never had the opportunity to do it.  This 
idea has the easiest implementation of all ergonomics ideas listed. 

• CPM Station and Packing Line at Satellite Farms 
o Description 

 This requires the implementation of a CPM weighing station and 
mushroom packaging line at some or all of J-M’s satellite farms.  
Here, the mushrooms picked at the satellite farms are weighed and 
packaged on site.  The mushrooms will be ready for shipment when 
leaving the satellites.  This will eliminate all but one CPM station at 
the main facility, and decrease the volume of packaging at the main 
facility. 

o Advantages 
 The mushrooms will be ready for shipment at the satellite farms.   
 The work load will decrease for those at the main facility. 
 The amount of available space on the main packaging room floor 

will increase.  This extra space will allow the main facility to focus 
primarily on sliced mushrooms.  This is beneficial because there is 
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a substantial amount of loss associated with the process of slicing 
mushrooms.   

 The satellite farms could be used to test the feasibility of a new 
streamlined process. 

o Disadvantages 
 Initial cost and capital investment required to put the new 

equipment in the satellite farms is the major disadvantage. 
 The next disadvantage is space. Ten percent of the current space 

at the satellite farms will be consumed with a CPM weighing station 
and packaging line.  This decreases the space available for 
mushroom growth, and may not be feasible. 

o Feasibility 
 Feasibility for this alternative is lower than the feasibility of a CPM 

weighing station at the satellite farms, since it will require an 
additional amount of extra floor space, but that doesn’t mean that it 
is infeasible.  This idea has been previously mentioned by 
administrators of J-M Farms. 

• Redesign/Alter Packing Floor at Main Facility 
o Description 

 This design concept involves streamlining the packaging process at 
the main facility.  This will be done by altering the layout of the 
packing room floor. 

o Advantages 
 This eliminates redundant and unnecessary processes resulting in 

increased efficiency. 
 This could also minimize mushroom loss in the system. 

o Disadvantages 
 This implementation will disrupt the repetition cycles of the current 

workers at the main facility.  It requires the workers to adjust to the 
new set up.  It may take several weeks for these people to adjust to 
the changes. 

 Depending on the changes implemented, a shut down day may be 
required to get all the equipment moved and set up in the correct 
location.   

o Feasibility 
 This is feasible for J-M Farms.  Moving all of the equipment to the 

proper location will require the most work and the most 
inconvenience for J-M Farms, but these changes can be 
implemented with a night crew, without requiring the company to 
stall production. 

 One worker in the packaging process at J-M Farms mentioned to 
Bella Corp that the J-M administration has alluded to 
streamlining/redesigning the process for several years. 

• Redesign/Alter Slicing Line at Main Facility 
o Description 
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 This design concept involves streamlining the slicing line to a 
packaging line at the main facility.  This requires altering the layout 
of the packing room floor.  This may involve a machine design 
component, if necessary, to catch mushrooms that are currently 
being dropped, since there are substantial losses associated with 
the slicing line. 

o Advantages 
 Streamlining the mushroom slicing line to the packaging line will 

increase the efficiency by eliminating some unnecessary steps in 
the current process. 

 Mitigating dropped mushrooms associated with the slicing line will 
significantly increase the total product going to stores. 

o Disadvantages 
 This implementation will disrupt the repetition cycles of the current 

workers at the main facility.  It requires that the workers to adjust to 
the new set up.  It may take several weeks for people to adjust to 
the changes. 

 Depending on the changes implemented, a shut down day may be 
required to get all the equipment moved and set up in the correct 
location.   

o Feasibility 
 This idea is feasible.  Moving all of the equipment to the proper 

location will require the most work and the most inconvenience for 
J-M Farms, but these changes can be implemented with a night 
crew, without requiring the company to stall production. 

 The slicing line is not always running at the same times as the 
packaging line.  The slicing line could easily be moved or altered 
while production continued. 

• Temperature/Time Studies of Entire Operation 
o Description 

 This study will determine where the mushrooms see the highest 
temperatures, and sit for the longest periods of time.  This study 
could also reveal the length of time it takes for a mushroom to go 
through the entire system, from picking to shipment.  Focus would 
be given to Mondays and Fridays, and late in the evening when 
worker productivity is expected to be at its lowest. 

o Advantages 
 Weaknesses in the system would discovered for future 

improvements.  
o Disadvantages 

 None 
o Feasibility 

 This option is not feasible for the team, since J-M has encouraged 
Bella Corp to pursue another area to improve the harvesting 
efficiency. 
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Machine Design Ideas 
• Picker Cart with Scales 

o Description 
 This design will focus on altering the current picker cart, to one that 

has scales, where the pickers are able to pick mushrooms based 
on weight and not volume. 

o Advantages 
 This will allow the pickers to pick mushrooms by weight and not 

volume. 
 According to JM Farms, handling is the most significant cause of 

mushroom bruising, which is the limiting factor in the shelf life of the 
product.  Any decreased handling will prolong the product shelf life 
when it reaches the produce shelves.   

 This will likely eliminate the QA lines in the packaging line.  With 
this alternative, the tills will already have the appropriate weight of 
mushrooms when shipped to the main facility.  Once arriving, these 
mushrooms will get weighed for CPM data, and will go directly to 
the packaging process.  

o Disadvantages 
 The carts will be exposed to high levels of dirt and grime in the 

picking rooms.  The electronic and mechanical components of the 
scales will have to be able to handle this harsh environment. 

 Since the carts get washed and sanitized every day, the 
components will have to be removed prior to washing, or able to 
withstand getting wet. 

 By adding scales to the cart, the size will likely have to be 
increased.  Increased size of the cart will restrict the flexibility of 
movement and speed of transportation in the picking rooms and 
around the satellite farms. 

 If a new cart is designed, all of the old carts will not be useful.  A 
new cart design will require a large capital investment for J-M 
Farms.  One hundred (100) carts will have to be fabricated, since 
this is roughly the number of pickers working for the company. 

 This new cart requires more work out of the pickers, so they will 
have to be paid more. 

 Implementing a new cart could require the design of a new plastic 
container for shipment around the facility.  This will require a 
substantial capital investment, while still renting the RPCs for 
shipment to and from their current market. 

 J-M Farms will have to produce and manufacture a new cart in 
house.  Producing large numbers of these carts will require a large 
time input, and will be inconvenient. 

o Feasibility 
 The team has observed that the current cart used at J-M Farms 

works great.  A new cart design may or may not be as satisfactory 
as their current design.  Of the cart designs, this is the most likely to 
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be successful because of the overwhelming disadvantages with a 
cart that weighs and packages mushrooms. 

• Weighing/Packaging Cart (using tills with plastic wrap) 
o Description 

 This design focuses on altering the current picker cart, to one that 
has scales and a packaging line that wraps the tills in plastic.  This 
design will provide the company with ‘field packaged’ produce. 

o Advantages 
 Once the mushrooms come out of the picking room, they will be 

completely ready for shipment. 
 The shelf life of the mushrooms will increase because of decreased 

handling. 
 The produce can be marketed as ‘One-Touch’ products. 
 This will eliminate the entire CPM station, packaging line, and QA 

line at the main facility. 
 Labor costs will decrease at the main facility, because employees 

needed to run the eliminated processes will no longer be needed. 
o Disadvantages 

 The carts will be exposed to high levels of dirt and grime in the 
picking rooms.  The electronic and mechanical components of the 
scales will have to be able to handle this harsh environment. 

 Since the carts get washed and sanitized every day, the 
components will have to be removed prior to washing, or able to 
withstand getting wet. 

 By adding scales and a packaging process to the cart, the size will 
have to be increased.  Increased size of the cart will substantially 
restrict the flexibility of movement and speed of transportation in the 
picking rooms and around the satellite farms. 

 If a new cart is designed, the old carts will no longer be useful.  This 
cart design will require the heaviest capital investment for J-M 
Farms.  One hundred (100) carts will have to be fabricated, since 
this is roughly the number of pickers working for the company. 

 Of the three cart options, this requires the most work out of the 
pickers.  This option increases their work load substantially.  The 
satellite farms will probably have to make a few manual labor 
additions to cover the increased work load of the pickers. 

 Implementing a new cart may require the design of a new plastic 
container for shipment around the facility.  This requires a 
substantial capital investment, while still renting the RPCs for 
shipment to and from their current market. 

o Feasibility 
 The team has observed that the current cart used at J-M Farms 

works great.  A new cart design may or may not be as satisfactory 
as the current design.  Of the cart designs, this is the least likely to 
be successful because of the overwhelming disadvantages with a 
cart that weighs and packages mushrooms. 
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• Weighing/Packaging Cart (using tills with snap on lids) 
o Description 

 This design focuses on altering the current picker cart, to one that 
has scales and a packaging line, but instead of wrapping the tills in 
plastic, the tills have a snap on lid.  This design will provide the 
company with ‘field packaged’ produce. 

o Advantages 
 Once the mushrooms come out of the picking room, they are 

completely ready for shipment. 
 The shelf life of the mushrooms will increase because of less 

handling. 
 The produce can be marketed as ‘One-Touch’ products. 
 This will eliminate the entire CPM station, packaging line, and QA 

line at the main facility. 
 Labor costs will decrease at the main facility, because employees 

needed to run the eliminated processes will no longer be needed. 
o Disadvantages 

 The carts will be exposed to high levels of dirt and grime in the 
picking rooms.  The electronic and mechanical components of the 
scales will have to be able to handle this harsh environment. 

 Since the carts get washed and sanitized every day, the 
components will have to be removed prior to washing, or able to 
withstand getting wet. 

 By adding scales and a packaging process to the cart, the size will 
be increased.  This significant size increase of the cart will 
substantially restrict the flexibility of movement and speed of 
transportation in the picking rooms and around the satellite farms. 

 If a new cart is designed, the old cart no longer be useful.  A new 
cart design will require a large capital investment for J-M Farms.  
The cost of this cart will be between the other two mentioned.  One 
hundred (100) carts will have to be fabricated, since this is roughly 
the number of pickers working for the company. 

 This new cart requires more work out of the pickers, so they will 
have to be paid more.  The satellite farms would probably have to 
make a few manual labor additions to cover the increased work 
load of the pickers. 

 Implementing a new cart may require the design of a new plastic 
container for shipment around the facility.  This will require a 
substantial capital investment, while still renting the RPCs for 
shipment to and from their current market. 

o Feasibility 
 The team has observed that the current cart used at J-M Farms 

works great.  A new cart design may or may not be as satisfactory 
as their current design.  This is less likely to be successful than a 
cart that just weighs the tills because of the added disadvantages 
with the packaging side. 
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 One way to make this idea more feasible is to require the pickers to 
put the lids on the tills, but this added responsibility will decrease 
their speed at picking mushrooms.   

 
Radical Ideas 

• Team Pay Groups 
o The current payment system pays the picker by the pound and the 

packing line workers at an hourly rate. In this system, the picker is paid for 
the mushroom he has picked, even if some of them get dropped or spilled 
before packaging. Instead of approaching it as "you do your job, I do 
mine," the workers could be reorganized into team pay groups. The team 
would get paid based on what goes onto the truck, ready to ship out. This 
would increase motivation to decrease waste and would foster teamwork 
among the members across the different steps in the harvesting process. 

• Sell Mushrooms by Count, Not Weight 
o Mushroom packages sold in stores today must meet a certain minimum 

weight. This unfortunately leads to unsold product, as the customer 
doesn't pay for whatever excess weight is in the container. Meat, on the 
other hand, has a variable price determined by what the weight is. This 
allows for a larger range of acceptable values, while assuring that the 
entire product is being paid for. 

o This concept could be applied to mushrooms.  For example, mushrooms 
could be packaged by count, not by weight. The till could be weighed 
once, yielding a sticker to show what weight the box is. If a store still 
insists mushrooms be sold by weight, the weight will be available, but the 
process of packing will be simplified. Currently, each till must be weighed 
three times to assure it meets minimum weight. Placing a certain number 
of mushrooms inside a till will be easy for the picker to do without any 
fancy equipment. 

 
 
IMPLEMENTATION OF DESIGN 
Introduction 
In December of 2009, Bella Corp presented design ideas to J-M Farms, the client 
company.  J-M Farms decided not to pursue the industrial engineering portion of 
solutions the team presented.  The client decided they would prefer to have a way to 
pick mushrooms by weight, and not volume.  The design presented below is only proof 
of concept, because of the price associated with wash-down safe scales.  These scales 
can cost over $1500 per unit, and in the scope of this class is not feasible. 
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Figure 22.  Cart as Fabricated w/ scales.  Figure 23.  Cart w/ Scales, Boxes. 
 
Material 
J-M Farm’s existing cart is made of galvanized steel.  As these scales are washed down 
every day, they are normally in the presence of water, which presents a metallurgical 
challenge.  The current carts are replaced once every three months.  Because of this 
issue, it was decided to make the new cart out of steel and have it powder coated.  This 
should address the corrosion associated with the current method at J-M Farms.  
 
Cart Frame 
The team decided to design a new cart very similar to J-M Farms’ existing one.  J-M 
Farms’ existing cart has five levels that can hold trays, RPCs, or other boxes of 
mushrooms.  Bella Corp’s design also has five levels.  Two of these levels will hold 
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scales.  The bottom level holds a scale large enough to hold one five or ten pound box 
of mushrooms.  An indicator is mounted in front of the scale, so the picker can easily 
see it.  A second scale is located one level from the top.  This scale has a platform large 
enough to properly hold an RPC.  This scale has an indicator mounted in front of it.  The 
scale has check weighing capacity to allow the picker to fill one till at a time, tare the 
scale, and fill another till.   
 
Scales 
Two scales were selected for this design in order to allow the picker to simultaneously 
pick tills and bulk mushrooms by weight.  Since this design is only a proof of concept, a 
list of other applicable scales and indicators can be viewed in the appendix material.  
The first scale is an Adam Equipment CPWplus200 Platform Scale.  The platform size is 
12” by 12”, appropriate for weighing the bulk boxes of mushrooms.  The second model 
is an Acculab SVI-100E with a platform size of 20.5” by 15”.  This scale will be used to 
weigh individual tills that are in the RPC. 
 

    
Figure 24.  Adam Equipment, CPWplus200 Platform Scale 

 
Figure 25.  Acculab SVI-100E Platform Scale. 
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Casters/Wheels 
The newly designed cart weighs significantly more than the cart currently being used by 
J-M Farms.  The extra weight will require larger casters in order to roll smoothly.  This 
new design has increased the size of the casters from two to five inches. 
 
Bill of Material 
The Bill of Material is listed below in Table 6.  Please refer to page 51 for the costs of 
the materials.  For drawings of each part and sub assembly, please see the drawings in 
the appendix. 
 
 

Sub Assembly  Part Qty 
1. Bottom Scale Frame 11" Angled Steel 4 
2. Top Scale Frame 19.375" Angled Steel 2 
2. Top Scale Frame 14.75" Angled Steel 2 
3. Bottom Indicator Mount 28" Angled Steel 1 
3. Bottom Indicator Mount 6" Square Tubing 2 
4. Top Shelf 27.75" Angled Steel 2 
4. Top Shelf 16.5" Angled Steel 2 
5. Cart Base 28" Square Tubing 2 
5. Cart Base 28" Angled Steel 2 
5. Cart Base 26" Square Tubing 4 
6. Cart Frame 76" Square Tubing 2 
6. Cart Frame 72" Square Tubing 2 
6. Cart Frame 14" Square Tubing 8 
6. Cart Frame 26" Square Tubing 3 
6. Cart Frame 26" Angled Steel 4 

  
NOTE:  All Square Tubing 1" x 1" 

NOTE: All Angled Steel Right Angle 1" x 1" x 0.125" 
  

TOTAL SQUARE TUBING  - 658" 
TOTAL ANGLED STEEL - 388.75" 

 
 
Table 6.  Bill of Material 
 
IMPACTS OF PROPOSED DESIGN SOLUTIONS 
Societal 

• A successful design of a new cart that allows pickers to harvest mushrooms by 
weight will increase the number of workers needed at the satellite farms, so jobs 
will be created.  Adversely, some jobs involved with latter parts of the mushroom 
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packaging process may be eliminated, depending on the effectiveness of the 
proposed design.  It is possible that the eliminated jobs will transfer to the 
satellite farms. 

Environmental 
• The design of a new cart may encourage J-M Farms to use snap on plastic lids 

instead of plastic wrap.  These lids have a higher recyclable rating than the 
current plastic.  Here, the entire mushroom package will be 100% recyclable.   

Global 
• No global impacts could be determined. 

 
TESTING RESULTS, DISCUSSION, CONCLUSIONS AND RECOMMEDATIONS 
Testing of Prototype 
Testing of the prototype is unable to be completed because the scales in this design are 
not of food-grade. The scales are intended as a proof-of-concept, and while they can 
measure the weights of mushroom packages, they would not survive long in the 
conditions of the mushroom farm. 
 
Additionally, the cart with only scales added provides little true benefit because it has no 
way to communicate with the central computer system at J-M to report data obtained. A 
wireless link and/or a printer system would need to be added to the cart to make it fully 
functional. 
 
Scale Options and Research 
The equipment displayed on our current design is not entirely applicable for J-M Farms, 
because it is not wash-down capable.  Figures 13 and 14 show an applicable indicator, 
along with some applicable scales.  The indicator is a GSE 250 X, IP69K for High 
Temp, high pressure wash-down, food-grade, high impact plastic enclosure, and has 
a built-in check weighing functionality.  The platforms are made by Avery Weigh-Tronix, 
model 3700 LP.  The applicable sizes are 14” x 14” and 18” x 18”.  These platforms are 
stainless steel and compatible with a variety of indicators.  The indicator and platforms 
can be purchased through most scale companies throughout the country. 
 

           
 
 
Figure 26.  GSE 250-X Indicator.  Figure 27.  Avery Weigh LP Bench Bases. 
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In order for this new system to eliminate the CPM stations at J-M Farms, some form of 
data logging will need to take place.  Scales with the ability to log and record data are 
termed ‘smart’ scales.  The GSE Indicator shown above does not have the ability to log 
and record data.  Bella Corp recommends J-M Farms incorporate smart scales into their 
new harvesting system along with a remote printing location.  Printers compatible with 
scales have the ability to print several lines of data and also can print bar codes.  A 
smart scale can be used by the pickers to record their harvesting data, and then the 
data can be printed at a site located somewhere in the production facility.  This will 
eliminate the CPM Stations and the need for check weighing later in the packaging 
process. 
 
Bella Corp engineers have compiled a range of applicable scales for J-M Farms.  These 
scales and their manufacturers are listed below in Table 7.   
 

Company Model 
Phone 
Number Price 

A&D Weighing HV-WP (408)-263-5333 N/A 
A&D Weighing HW-WP Series (408)-263-5333 N/A 
Alliance Scale Defender 7000 Xtreme, Item # D71XW10WR3 (800)-343-6803 $1,467  
Alliance Scale Defender 5000 Xtreme, Item #D51XW10WR3 (800)-343-6803 $1,229  
Cardinal EB-15 / EB-30 Stainless Steel Bench Scales (800) 441-4237  $765-$940 
Cardinal Nautilus (800) 441-4237  $2,361  
Cardinal EB-60 / EB-150 Stainless Steel Bench Scales (800) 441-4237  - 
Cardinal Admiral Series Stainless Steel Bench Scales (800) 441-4237  $1,190  
Central Carolina Doran 7400 (919) 776-7737 N/A 
Central Carolina Doran 8000XL Washdown Safe SS Bench Scale (919) 776-7737 N/A 
Central Carolina Cardinal Nautilus Series (919) 776-7737 N/A 
Central Carolina Cardinal EB 15 & EB 30 Bench Scales (919) 776-7737 N/A 
Central Carolina Ohaus Champ CQ11 SQ Washdown Indus. Bench Scale (919) 776-7737 N/A 
Central Carolina GSE 460 Digital Readout w/ GSE X-Frame Bench Scale  (919) 776-7737 N/A 
Central Carolina SURVIVOR® CW-80 Over/Under Checkweigher (919) 776-7737 N/A 
Central Carolina UWE Model PS Stainless Steel Washdown Bench Scale (919) 776-7737 N/A 
Emery Winslow Bench Scale Model 437 (800)-891-3952 $2,495  
Fairbanks NexWeigh Bench Scales  (214)-428-8181 $1,395  
Gainco GS-9700 (770)534-0703 $1,595  
GSE 250-X (507) 238-4461 $750  
InterWeigh Sys. FS-I Checkweigher (10x10) (800) 268-3269 $980  
InterWeigh Sys. The Ultimate Checkweigher (800) 268-3269 $1,227  
M&D Controls Enviro Scale 12x12 - 50# (918)-664-7511 $2,295.00  
M&D Controls Enviro Scale 12x12 - 30# (918)-664-7511 $2,295.00  
M&D Controls Enviro Scale 10x10 - 25# (918)-664-7511 $1,995.00  
Ohaus Defender™ 5000XW - D51XW10WR3  (800)-672-7722 $1,397  
Ohaus Defender™ 7000XW - D71XW10WR3 (800)-672-7722 $1,541  
RiceLakes CW-90X (214)-428-8181 $1,595  

 
 
Table 7.  Applicable Scales  
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Conclusions and Recommendations 
An attractive alternative to using scales would be to design a load cell system. Load 
cells can be completely customized to fit the demands of the job, and are much cheaper 
to implement than food-grade industrial scales. They are also much smaller and lighter 
than bulky scales. The primary downside to load cells is the initial effort in developing 
the system, since they do not come ready to go “out-of-the-box.” 
 
A load cell system could be built into the existing cart frames, since they don’t take up 
much space. This system would be implemented at one of the satellite farms to test its 
efficiency and to gauge the workers’ responses. If deemed successful, the system could 
be mimicked at the other satellite farms, as well. 
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Project Schedule  
GANTT CHART 
Below is Bella Corp’s project schedule using a Gantt Chart.  

Figure 28.  
Project Schedule, Page 1 
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Figure 29.  Project Schedule, Page 2 

 
Figure 30.  Gantt Chart, Page 1 
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Figure 31. Gantt Chart, Page 2 

 
Figure 32. Gantt Chart, Page 3 
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Proposed Budget for Prototype 

Costs of Prototype  
The costs listed below are for the prototype that was built.  The two scales that are used 
are not Food-grade and cannot be washed down. The prototype does include the large 
five inch caster wheels, and it is powder coated.  

63.96$       
22.00$       
63.36$       

312.00$     
215.00$     

676.32$     Total

Prototype Cart Cost

5 In. Caster Wheels
Angle Iron

Steel Tubing
Acculab Scale

Adam Equip. Scale

 

Table 8.  Prototype Cart Costs 

Projected Costs of Food-grade Cart 
Below are the projected costs for the cart if food-grade materials are used with wash-
down scales. The prices for these scales are simply the prices for the scales that 
matched our criteria of being able to be wash-down capable, and have the ability to 
store data. 

63.96$         
22.00$         
63.36$         

1,200.00$    
2,200.00$    

3,549.32$    

Projected Cart Cost for Food Grade 
Materials

5 In. Caster Wheels
Angle Iron

Steel Tubing
Load Cell/Scale #1
Load Cell/Scale #2

Total

 

Table 9.  Projected Cart Cost 

It should be noted that while there is a substantial increase from the cost of the 
prototype to the cost of the food-grade, wash-down capable cart, the capabilities and 
cost saving potential of the food-grade, wash-down capable cart are greater. The 
complete set of capabilities for this cart are listed in the engineering section on page 34. 
The reason for the increase in cost savings is due to the reduction of CPM stations 
required since the cart will now be able to store data and work as its own CPM station.  
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Estimated Savings for Prototype Cart 
The two graphs shown below are the estimated per pound production costs for a pound 
of mushrooms for the current production process and the estimated per pound 
production costs if J-M were to use the proposed cart.  

lbs Picked per day Price per Pound Total Amount Price per pound 
1 Picker 80 $1.50 $120.00 $1.50

# of Trips Cost Per Trip Total Amount
2 Hauling 1 $150.00 $150.00 $0.06

# of Employees Hourly Wage # Hours Total Amount
3 Unload to Fridge 1 $12.00 0.5 $6.00 $0.0025

# of Employees Hourly Wage # Hours Total Amount
4 Move to CPM 1 $12.00 0.5 $6.00 $0.0025

# of Employees Hourly Wage # Hours Total Amount
5 CPM 1 $12.00 1 $12.00 $0.01

# of Employees Hourly Wage # Hours Total Amount
6 Move to Fridge 1 $12.00 0.5 $6.00 $0.0025

# of Employees Hourly Wage # Hours Total Amount
7 Move to Packing 1 $12.00 0.5 $6.00 $0.0025

# of Employees Hourly Wage # Hours Total Amount
8 Packaging 4 $12.00 2 $96.00 $0.04

# of Employees Hourly Wage # Hours Total Amount
9 Move to Fridge 1 $12.00 0.5 $6.00 $0.0025

# of Employees Hourly Wage # Hours Total Amount
10 Move to Truck 1 $12.00 0.5 $6.00 $0.0025

Per Pound Cost for Current Process

Process

Process

Process

Process

Process

1.62$                      Total

Process

Process

Process

Process

Process

  

Figure 10. Cost Per Pound for Current Process. 

 

 

 

 

 

 

 



59 
 

 

 

lbs Picked per day Price per Pound Total Amount Price per Pound 
1 Picker 75 $1.55 $116.25 $1.55

# of Employees Hourly Wage # Hours Total Amount
4 Move to CPM 1 $12.00 0.5 $6.00 $0.0025

# of Employees Hourly Wage # Hours Total Amount
5 CPM 1 $12.00 1 $12.00 $0.01

# of Employees Hourly Wage # Hours Total Amount
10 Move to Truck 1 $12.00 0.5 $6.00 $0.0025

Process

Projected Per Pound Cost for Proposed Production Process

$1.56

Process

Total:

Process

Process

 Figure 11. Projected Per Pound Cost for Proposed Production Process 

In the table above, it is shown that the savings is $0.06 per pound of mushroom that is 
produced using the new cart. The processes that were not included were 2,3,6,7,8 and 
9. Though the exclusion of these processes total a reduction that is more than the $0.06 
per pound, the picker is now getting paid more to compensate for the decrease in 
productivity due to their increased responsibilities. It should be noted that these are 
estimated costs and do not include a reduction in overhead costs. 
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FRESH MUSHROOM
ATTITUDE & USAGE TRACKING 

STUDY FINDINGS

May, 2008



METHODOLOGY

• A total of 500 interviews were completed via the internet 
among primary household grocery shoppers (female & 
male).

– Respondents were screened to ensure that they have 
purchased fresh mushrooms within the past year.

– Results will be compared to previous studies (where 
applicable) and tracked going forward.



TOP-5 FAVORITE FRESH VEGETABLES

• Fresh mushrooms are third in overall popularity…
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TOP-5 MOST HEALTHY FRESH VEGETABLES

• However, further consumer education is warranted…
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OVERALL INCIDENCE OF PURCHASING 
FRESH MUSHROOMS

• The percentage of households who have purchased fresh 
mushrooms in the past year continues to climb…
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71%
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HEAVY VS. MEDIUM VS. LIGHT USERS

• Most consumers are defined as either medium or light 
purchasers…
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TYPE OF MUSHROOM PURCHASED MOST 
RECENTLY
• Findings are more or less in line with last year, as White 

mushrooms are by far the most popular variety…
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QUANTITY OF LAST MUSHROOM PURCHASE

• Also in line with last year, most of the shoppers purchased 
between 8 and 10 ounces of mushrooms…

19%

53%

28%

20%

58%

22%

0%

20%

40%

60%

80%

April '07 2008

< 8 ounces
8-10 ounces
> 10 ounces



WHERE MUSHROOMS ARE PURCHASED 
MOST OFTEN
• While supermarkets have lost share of wallet, incidence of 

purchasing mushrooms at other outlets increased 
significantly…
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OVERALL SATISFACTION WITH QUALITY OF 
MUSHROOMS AVAILABLE
• Shoppers have become more savvy – with many indicating 

that they sort through the display to find good mushrooms 
versus 2005…
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FREQUENCY OF NOT PURCHASING 
MUSHROOMS DUE TO QUALITY
• Despite having to look through the display, most indicate 

that they either “rarely” or “never” not purchase 
mushrooms for quality reasons…
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Sometimes
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ENTICEMENTS TO PURCHASE MORE 
MUSHROOMS – TOP-3 CHOICES

• In addition to quality and price, health is also a motivating 
factor…
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LAST TIME MUSHROOMS WERE CONSUMED

• Mushroom consumption has also increased vis-à-vis 2005, 
with nearly 6 in 10 having eaten them within the past 
week…
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WHERE FRESH MUSHROOMS HAVE BEEN 
CONSUMED (PAST YEAR)
• Fresh mushrooms are significantly more likely to be 

consumed in the home versus 3 years ago…
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DISH EATEN MOST OFTEN W/MUSHROOMS

• While overall findings are similar to previous years, more 
consumers are sauteeing mushrooms in 2008 than in 
previous years…
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INCIDENCE OF USING NEW RECIPES (PAST 6 
MOS.)

• Along these lines, more respondents are trying out new 
recipes including mushrooms…
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FRESH MUSHROOM LIKES

• Mushrooms are credited for their taste and versatility, 
however, health and value are not inherent strengths…
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FRESH MUSHROOM DISLIKES

• In line with previous findings, spoilage concerns and price 
are some of the major complaints consumers have with 
fresh mushrooms…
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MOST IMPORTANT ACTION TO EAT/LIVE 
HEALTHIER
• While most consumers indicate that they’re eating healthier 

compared to a couple of years ago, increasing exercise is 
perceived to be the most important thing they can do for 
themselves…
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SOURCES FOR HEALTHY EATING 
INFORMATION
• Most consumers look to the Internet for information 

regarding healthy eating…
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FRESH MUSHROOM HEALTH PERCEPTIONS

• In general, consumers perceive fresh mushrooms to be 
healthy/good for the diet…
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FRESH MUSHROOM HEALTH PERCEPTIONS

• However, most are not aware of the specific health benefits 
provided by fresh mushrooms…
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CONCLUSIONS

• While incidence of fresh mushroom purchasing continues to 
be strong and is becoming more of a mainstream product, 
there is room for additional growth.

– About three-quarters have bought them in the past year – up 
from 62% in 1994

– 95% of households have consumed fresh mushrooms at home 
in 2008 – versus 60% in 2005



CONCLUSIONS

• The key challenge continues to be converting medium and 
light purchasers to heavy ones.

– Consumer education should continue to stress:

• Storage/spoilage information
• Specific health benefits

$$$BETTER VALUE FOR THE MONEY$$$



CONCLUSIONS

• In addition, the wide variety of fresh mushroom 
choices should be communicated – offering 
consumers more choice.

• Along these lines, fresh mushroom versatility 
should also be integrated into the marketing 
strategy via new recipes, as shoppers are very 
receptive to new uses.

• The Internet should be utilized as much as 
possible, as it is the medium where consumers 
get most of their information about healthy 
eating/foods.



Consumers are Changing

By Dr. John L. Stanton
Department of Food Marketing

Saint Joseph’s University 
www.johnlstanton.com

jstanton@sju.edu

http://www.johnlstanton.com/�


Another way to say it is:

“Shift happens”



The single biggest change in 
consumer buying habits has been 

the quest for convenience



Women are in the midst of a Time Famine



Time Starved Consumers

• Almost 80% of adult women work outside 
the home

• Average work week getting longer (163 
more hours/year than the 1960s)

• Perception of time poverty increases



According to Tyson research 
today’s cooks want to cook

15 minutes or less

versus 30 minutes in the ‘80s;
versus 2.5 hours in the ‘50s



Some involvement is still 
important in meal preparation

• According to Stouffer’s, women ages 25-
50 have time concerns but they also want 
to feel like they have done something to 
make the meal. 

• 80% of women believe “stove top” 
preparation is closer to homemade.
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It has affected almost every section 
of the grocery store as well as the 

stores themselves





UPC coded vegetables are up!



Number of 
Pacesetters

102 87 91 95 120

Percent of New Pacesetter Brands 
offering convenience as a benefit

17%

28% 29% 31%

42%

1994-95 1996-97 1997-98 1998-99 1999-2000

Increasing trend toward 
convenience

Pacesetters:  top 200 or so new brands with year-one sales +7.5 mm



Ready-to-heat and ingredients 
are where the action is!
The supermarket’s new role will 
be as the “family’s sous chef.”



Here’s 
another 
example



This is merchandised in the 
MEAT Aisle



What else is in the meat aisle?

• Produce such as 
– Stir fry vegetables near the steak
– Refrigerated mashed potatoes
– Vegetable soup mixes near the chuck and 

beef bones
• To name but a few
• What is missing?



Some companies are providing 
food that can be easily made into a 

meal such as a chicken Caesar



How About Bacon, Lettuce 
and Tomato Merchandised 

Together!



Fresh Cut 
Fruit is more 
convenient 
and more 
profitable!



This is not news; A.C. Nielsen* 
wrote this about the produce 

section:

Make these categories more 
accessible and leverage them as 
impulse purchases in other store 

sections to enhance meal 
occasion trips. 

*A.C. Nielsen insight magazine 12/15/03



How does the future fare for mushrooms?
• They are very easy to cook
• They are very very fast to cook
• They are low carb
• They are low fat
• They go with most every thing from pizza 

to beef stroganoff
• They are available all year
• They come in many varieties 



But what must be done to get 
consumers to buy more

• Follow the advice of Robert Sokolnicki:
• Make it easier and more convenient to use 

mushrooms. 

• Find out what are the obstacles to using 
mushrooms and remove them.



The obstacles are simple to 
understand

• I don’t like or have time to get them ready
• I forget to buy them
• I don’t know how to use them
• I don’t know how to store them



My presentation tomorrow will 
talk about the products and 

labels that can overcome these 
obstacles



As Phil Mickelson said about Golf:

• It’s simple it just isn't easy. Nor will 
overcoming the consumer obstacles about 
mushrooms be easy.

• It will require a change of grower attitude 
about how you go to market.  

• Some of you just won’t be able to do it.



In one case a wholesaler provided a 
retailer with 10 hanging racks for 

Parmesan cheese.  They were put in all 
the sections where cheese could be used.

When the wholesaler 
returned to the store all the 
racks were in the storeroom 

(empty).  “We took the 
damn things out, we 

couldn’t keep them filled,”
the retailer said.



• In a fast changing world, what 
worked yesterday probably 
doesn’t work today.

»Peter Drucker, 1998



“Complacency is something 
confectionery manufacturers, 

retailers and wholesalers 
cannot indulge in.”

Joe Viviano
Vice Chairman 

Hershey Foods Corp.



Words of Darwin
• In the struggle for 

survival, the fittest win out 
at the expense of their 
rivals because they 
succeed in adapting 
themselves best to their 
environment. 

• Survival is about 
adaptation!

– Charles Darwin (1809 -
1882), The Origin of 
Species 1859

http://www.quotationspage.com/quotes/Charles_Darwin/�
http://www.mcdcwain.freeserve.co.uk/kill7.htm�


Mushroom growers can heed the 
words of Darwin

• Adapt or die away!
• Adapt and flourish 

• But unlike the animals you have a choice.



Choose today!



Mushroom 
Consumer Panel 

Research

August 2005
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Background

ACNielsen Homescan Fresh Foods consumer 
panel provides the data to document 
consumer purchasing behavior across fresh 
food categories and retail channels.  

The consumer panel consists of roughly 10,000 households.  
The purchasing behavior of these panelists, in aggregate, 
accurately reflects (projects to) all households in their 
region and the rest of the country.  

Channel*Facts allows comparisons of basic shopping 
measures across category buyers within key channels and 
accounts. 
Consumer*Facts provides household purchasing behavior and 
demographic profiles.
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Background

Consumer Panel

FF / RW PurchasesUPC Purchases

Fresh Foods 
Consumer*Facts

How do consumers shop fresh foods 
and my category?  Who are the 
consumers of this category?

Fresh Foods Channel*Facts
How do consumers shop and buy the 
category in a particular channel?
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Research Project Objectives

Gain insight into the mushroom consumer across 
regions and markets.    

HOW are consumers purchasing the mushroom 
category:

Category Purchase Components – evaluate dollar worth and size of 
category buyers, buy rate, purchase frequency, purchase size, 
dealing activity, basket size, and buyer conversion.
Opportunity Assessment – mushroom sales opportunities across 
regions and markets.

WHO are the mushroom consumers:
Demographic Profile – identify who mushroom buyers are (by 
income, HH size, heads of households, presence of kids, etc.).  
Demonstrate the value of buyers according to their demographic 
profile.  
Regional Comparisons – assess how consumers vary by 
geographic region.



Key Findings & 
Implications
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Key Findings
Penetration of mushrooms is relatively low, but the spend 
rate on the category is among the highest, trailing only 
potatoes and tomatoes.

Mushrooms are a large portion of the vegetable consumer’s 
annual spend, and is a higher ring category. 
The mushroom consumer makes an average of 5 trips per year 
on mushrooms, and the average transaction size is among the 
highest of all vegetables.

Majority of mushroom sales are in packages (UPC).  The 
spend rate of UPC mushrooms is nearly double that of RW 
mushrooms.  
Mushroom buyers are evenly distributed nationally. There 
are distinct differences in mushroom type preferences 
across the country. 

The Central region is slightly more developed than other 
regions. RW mushrooms have a strong presence in West, 
where the region captures 44% of buyers.  
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Key Findings
Penetration is highest in major markets – San Francisco, 
Los Angeles and Chicago.  

Particularly in San Francisco, 50% of all households are buying 
the category.  Interestingly, deal activity is among the lowest in 
San Francisco.  Purchase behavior in SF is independent of any 
deal incentive.  

Buy rate is second highest in Atlanta.  
There is a group of core buyers in Atlanta that are either buying 
mushrooms at a high price point, buying a significant amount 
or making frequent trips. 

San Francisco is a top performing market, with significantly 
higher penetration and buy rate than other markets.  
Atlanta is a market of opportunity, where spend rate is high 
but penetration is the lowest.  

Further research is recommended to examine usage patterns of 
these core mushroom buyers in Atlanta.  
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Key Findings
The South region dominates in total sales, but the East 
region has heavier category buyers that are spending more 
and make the most category trips per year.  
Deal activity varies widely across regions, and is lowest in 
the West, where only 20% of total dollars were associated 
with promotion/discounting.  
Consumers are shopping mushrooms primarily through 
traditional grocery stores.  

Compared to produce and vegetables, mushroom buyers 
shopping alternative formats (Mass, Club) is minimal with the 
exception of Super Centers, where 16% of mushroom buyers 
are shopping the category.  
A portion of RW mushrooms buyers are shopping fruit stands.  

Repeat purchase level of the category is generally high (70% 
nationally), and is highest in the Central and East regions 
where deal activity is also more prominent.  
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Key Findings
Households that purchase mushrooms tend to be more 
affluent 2 person households.  

The category also exhibits strong skews towards Asian 
households.  
Households in the West tend to be affluent, smaller households 
that are Empty Nesters or Childless Younger Couples.  
In the East and South, however, households tend to be larger 
with children.  

The main differences between the average vegetable and 
average mushroom consumer is that mushroom households 
tend to be slightly more affluent, educated and have strong 
skews towards Asian households.  

The category also attracts more childless younger couples, and 
fewer older singles.  This younger, highly educated 
demographic that may be open to targeted programs on usage 
and preparation. In store demos and POS material with usage 
(recipes) are recommended to boost penetration.
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Key Findings
Mushroom shoppers are valuable to retailers.  The average 
shopping  basket with mushrooms is more than double the 
value of a shopping basket without mushrooms.
Dairy products and specific produce items are most likely to 
be purchased along with mushrooms:  

Fresh carrots, packaged salads, lettuce and fresh potatoes are 
the produce items most likely to be purchased along with 
mushrooms.
Sour cream, shredded cheese, yogurt and fresh eggs are the 
dairy items most likely to be purchased along with mushrooms.
Spaghetti/marinara sauce, canned soup and margarine/spreads 
are the grocery items most likely to be purchased with fresh 
mushrooms.
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Research Implications
The low levels of repeat purchases, trips per year (in South) 
and especially penetration indicate that consumers are 
shopping the category for specific purchase occasions.  

When consumers are purchasing the category they spend 
significant dollars relative to the rest of the produce 
department.  However, a general lack of mushroom 
usage/preparation knowledge may be hurting category 
performance.

Current mushroom consumers may need to be presented 
with additional eating occasions and usage options.

Summer grilling recipes/themes and holiday tie-ins are two 
examples.  

The low penetration, across all regions, strongly suggests 
that new consumers will need information and education on 
usage and preparation.  

In store demos and POS material with usage (recipes) and 
handling/storage suggestions are critical to increasing 
penetration in underdeveloped markets.  If this can be 
accomplished the data indicates that once consumers begin to 
use mushrooms they may spend more on the category than 
most other significant produce categories.
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Research Implications
POS materials (including recipes) should be produced and 
distributed with Hispanic and Asian consumers in mind.

Regardless of region, particular attention should be given to Asian 
markets/chains as they are heavy buyers.  
In the Central and South regions the Hispanic consumer exhibits a 
propensity to purchase mushrooms. 

The household panel data indicates that marketing resources may 
be more efficiently applied to the traditional retail channel as this is 
where a disproportionate percentage of purchases occur.  

However, the lack of successive years of data eliminates trending to 
reveal if mushroom purchases in Supercenters are consistent with the 
growth of this overall channel. 

The data indicates that promotions are important for driving repeat 
purchases and increasing trip occasions for the category.

Promotions should be used to drive eating/purchase occasions but
discount depths should be limited as it appears consumers are willing to 
spend more on this category relative to the rest of produce. 
In addition the mushroom consumer is very affluent. This again 
reinforces the notion that the industry should make every effort to trade 
up consumers from white to browns and etc. 



Page 13www.perishablesgroup.com Source: ACNielsen Homescan Panel Data, 2004

Confidential and Proprietary
Copyright © 2005 ACNielsen

a VNU business

Research Implications
Practices impacting penetration in the Central region should be 
identified and utilized across other regions.

Penetration in the Central region is relatively high.  More consumers, per 
capita, shop the category in this region than any other region. This does 
not appear to be the result of dealing.  The Central region is on par with 
respect to the percent of category sold on deal vs. the other regions and 
Total US.

The data indicates that, by region, the following mix/positioning of 
mushrooms relative to the primary consumer demographics is 
recommended:

West – Bulk items or smaller package sizes.  Position as high end, 
perhaps part of a gourmet meal solution.  Asian recipes for POS 
materials.
Central – Maintain bulk offering while displaying a strong proportion of 
packaged items . Position as high end, perhaps part of a gourmet meal 
solution.  Hispanic recipes for POS materials.
South – Offer larger package sizes. Position as high end, perhaps part of 
a gourmet meal solution. 
East – Some bulk with moderate package sizes. Position as high end, 
perhaps part of a gourmet meal solution. Asian and Hispanic recipes for 
POS materials.
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Research Implications
Mushrooms are not only valuable to supermarkets in driving overall 
transaction size, but specific items, especially in produce, appear to 
be highly complimentary.  As a result, retailers should be 
encouraged to utilize primary displays and/or secondary displays
designed leverage the likelihood of these complimentary purchases.

Fresh Carrots and packaged salads are eight times more likely to be 
purchased in conjunction with mushrooms. 
Bulk lettuce is 6 times more likely to be purchased in conjunction with 
mushrooms.  Fresh potatoes are purchased with mushrooms by a factor 
of 5.

Fresh mushrooms appear to be utilized as a primary ingredient in
cooking by consumers.  Secondary retail displays to support the 
tendancy by consumers to purchase mushrooms as part of meal 
planning are likely to be successful in driving incremental sales. 

Shredded cheese and sour cream purchases are more than 5 times more 
likely to be purchased in conjunction with fresh mushrooms.
Spaghetti sauce/marinara buyers are nearly five times more likely to buy 
fresh mushrooms.
Egg buyers and canned soup buyers are nearly four times more likely to 
make a fresh mushroom purchase.



Consumer Panel Data
Shopping Behavior
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Consumer Shopping Behavior

Shopper Components

Total Mushroom 
Dollar Sales

Buyer Base
(HH Penetration)

Buying/Spend Rate
(Dollars per Buyer)

Purchase Rate
(Dollars per Trip)

Purchase Frequency
(Trips per Buyer)

=

How many trips?How much per trip?
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Consumer Shopping Behavior

Benchmarking penetration across vegetable categories
Penetration of mushrooms is relatively low compared to other vegetables, 
at 36%.  One out of 3 households are purchasing the mushroom category.     

Penetration = % of HHs that purchases the product atleast once.
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Consumer Shopping Behavior

Benchmarking buy rate across produce categories
The buying rate of mushrooms is one of the highest of all vegetables.  The 
annual spend per buyer on the category is $10.  

Buy Rate = The average dollars spent per buyer.
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Consumer Shopping Behavior

Benchmarking buy rate across fruit categories
The buying rate of mushrooms exceeds several fruit categories.  Consumers 
are spending nearly the same amount on mushrooms as several traditional 
mainstream fruits, such as cherries, oranges and pineapple.  

Buy Rate = The average dollars spent per buyer.
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Consumer Shopping Behavior

Benchmarking frequency across produce categories
Mushroom buyers are making roughly 4-5 trips per year.  

Frequency = The average annual number of product purchase occasions.
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Consumer Shopping Behavior

Benchmarking transaction size across produce categories
The average mushroom consumer spends $2.16 per trip, among the 
highest of all vegetables.

Dollars per Trip = The average dollars spent per product purchase occasion.

$1.34

$1.36

$1.40

$1.43

$1.69

$1.71

$1.77

$1.93

$2.04

$2.09

$2.16

$2.21

$2.67

BEANS

LETTUCE

CORN

BROCCOLI

CARROTS

SQUASH

EGGPLANT

SPINACH

CAULIFLOWER

TOMATO

MUSHROOMS

POTATO

ASPARAGUS

VEGETABLES TRANSACTION SIZE

Total US Grocery
CY 2004



Page 22www.perishablesgroup.com Source: ACNielsen Homescan Panel Data, 2004

Confidential and Proprietary
Copyright © 2005 ACNielsen

a VNU business

Consumer Shopping Behavior

Buy Rate Comparison
The average consumer spends $160 per year on produce.  $90 of those 
dollars are towards vegetable purchases, and $10 are spent on 
mushrooms.  The spend rate of UPC (packaged) mushrooms is nearly
double that of RW (bulk) mushrooms.  

BUY RATE COMPARISON
ACROSS DEPARTMENT & CATEGORY$160.00
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Consumer Shopping Behavior

Market Basket Size
The average dollar value of the shopping basket is $58 when mushrooms 
were included.  This is double the basket when when mushrooms were 
absent.  Mushrooms add significant additional shopping basket 
spending dollars to the retailer.  

MARKET BASKET SIZE
When Mushrooms are in Basket
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Consumer Shopping Behavior

Purchase Frequency Comparison
The average consumer makes 33 trips per year for produce.  22 
of those trips are for vegetable, and 4 trips are for mushroom 
purchases.  

PURCHASE TRIPS
ACROSS DEPARTMENT & CATEGORY
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Consumer Shopping Behavior

Deal Activity Comparison
A greater percentage of mushroom dollars is sold on deal than 
vegetables.  Furthermore, nearly a third of all UPC mushroom 
sales is associated with deal.  

DEAL ACTIVITY
ACROSS DEPARTMENT & CATEGORY
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Consumer Shopping Behavior

Buyer Distribution
Mushroom buyers are evenly distributed across geographic 
regions.  The South is under-developed, while there are more 
buyers than expected in the Central region.  

BUYER DISTRIBUTION
BY REGION
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South
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Central
24%

West
25%

Index:
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75
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Index to 
distribution of 
national panel:

110

SAMPLE SIZE:
Total US HHs buying 
mushroom category: 

3,532

East: 832 HHs
South: 1,198 HHs
Central: 592 HHs
West: 910 HHs
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Consumer Shopping Behavior

Buyer Distribution (cont.)
There are clear differences in mushroom type preferences across 
geographic regions.  RW mushrooms have a strong presence in the 
West, and is somewhat under developed in other regions.  

BUYER DISTRIBUTION
BY MUSHROOM TYPE
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Consumer Shopping Behavior
Penetration & Buy Rate by Market

Penetration is highest among the SF, LA and Chicago markets.  
Spend rate, however, is second highest in Atlanta, where the 
average mushroom buyer spends $12 per year on the category.  
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Consumer Shopping Behavior

Total Mushrooms Regional Comparison
Although the South Region dominates in total sales, the East Region has 
heavier category buyers that have high spend rate and make the most 
trips per year.  
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Consumer Shopping Behavior

Dealing Activity by Region
Approximately one-third of produce and vegetable purchases 
are associated with retail promotion/discounting.  Deal activity
for mushrooms varies widely across geographic regions.  Deal 
activity is at the lowest level in the West.     
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Consumer Shopping Behavior
Dealing Activity by Market

Deal percentages vary significantly by market.  Chicago and 
Philadelphia have the highest level of promotion/discounting.  
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Consumer Shopping Behavior
Percent of Buyers by Channel

Mushroom buyers are shopping primarily in traditional grocery 
stores.  Fewer mushroom buyers are shopping in Mass, SC and 
club than consumers of vegetables & produce.  A portion of RW 
mushroom consumers are buying through vegetable stands (7%).    
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Consumer Shopping Behavior
Repeat Levels by Region

Repeat level is highest in the Central region, where 75% of 2+ 
time buyers bought again.  
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Consumer Shopping Behavior
Market Opportunity Growth

SF is a top performing market, with high penetration and 
significantly higher buy rate.  Atlanta is a high potential market 
with high buy rate, but remains one of the lowest in penetration.    
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Demographic Profile
Mushroom Consumer Profile Summary

GROUPS REPRESENTING 
MAJORITY OF MUSHROOM DOLLARS

HH Income Level
Higher Income $70k+ (30% of dollars)

HH Size
2 Members (39%)

Presence of Children
No Children less than 18 years old (48%)

Lifestage
Empty Nesters (19%)

Race
Caucasian (68%)
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Demographic Profile
Mushroom Consumer Profile Summary

High indices towards more affluent, 2 member households; strong 
index towards Asian households

* Groups exhibiting strongest skews, i.e. representing more than their “fair share” of category dollars. 

HIGH INDEXING GROUPS *

HH Income Level
Higher income $70k+ (157 index)

HH Size
2 Members (119)

Presence of Children
(No skew)

Lifestage
Childless Younger Couples (128), Empty Nesters Living 

Comfortably (130), New Families (124)

Race
Asian (186)
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Demographic Profile

Who are your mushroom consumers? *

* Groups exhibiting strongest skews, i.e. representing more than their “fair share” of category dollars. 

EASTCENTRALWEST

–Income $70k
–3-4 Member HH

–Older Female Head of HH
–New Families, Empty 

Nesters
–Affluent
–Asian

–Income $50-70k
–5+ Member HH
–Kids <6 yrs old

–Childless Younger Couples, 
Empty Nesters Living 

Comfortably
–Affluent

–Asian, Hispanic & Other Race

–Income $70k+
–Childless Younger 

Couples, Middle Aged 
Singles, Older Singles

–Young Singles, 
Childless Younger 

Couples, Established 
Families
–Affluent
–Hispanic

–Income $70k+
–2 Member HH

–Empty Nesters Living 
Comfortably, 

Childless Younger 
Couples
–Affluent
–-Asian

SOUTH
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Mushroom households tend to be larger (5+ members) and have 
young kids.  
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

The female head age tends to be slightly older (65+) for mushroom 
households (65+), with skews in both the educated and uneducated groups, 
while the general vegetable category attracts female head ages of 55-65.  

FEMALE HEAD AGE FEMALE HEAD EDUCATION
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Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Mushroom consumers tend to be just as affluent as the 
average vegetable buyer.  

HH INCOME HH AFFLUENCY
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Total vegetable and mushrooms both over-index in Asian households
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Mushroom consumers exhibit high indices towards Childless Younger and 
New Families, while average vegetable consumers are Empty Nesters. 
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purchases more than 
expected.  
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Demographic Profile
UPC vs. RW Mushroom

RW Mushroom consumers tend to fall in 2 member households.  

HH SIZE AGE/PRESENCE OF KIDS
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Demographic Profile
UPC vs. RW Mushroom

UPC Mushroom households tend to be slightly more affluent. 

HH INCOME AFFLUENCY

Index of 120 or greater 
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Demographic Profile
UPC vs. RW Mushroom

More childless younger couples and older singles purchase 
RW mushrooms than UPC mushrooms. 

LIFESTAGE

Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Market Basket

Trips Per Shopper

Items purchased with mushrooms in more than 2 
shopping trips per year:

Dairy Department: Shelf Stable Department:
Butter & Margarine (2) Canned Shrimp (3)
Cheese (3) Toppings (Liquid & Dry) (3)
Cottage Cheese/Sour Cream (2)
Shredded Cheese (2)
Eggs (2) Refrigerated/Produce:
Milk (3) Precut/Fresh Salad Mix (3)
Yogurt (3) Fresh Lettuce (3)

Meat Department:
Fresh Meat (2)
Packaged Meat/Deli (3)
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Market Basket
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Scientific Literature Review Appendix 
 
List of Scientific Articles 

• “Analysis of Automatic Weight-Fill Bagging Machinery for Fresh Citrus” 
• “Analysis of the Factors Implied in the Fruit to Fruit Impacts on Packing Lines” 
• “Analysis of the Mechanical Aggressiveness of Three Orange Packing Systems: 

Packing Table, Box Filler and Net Filler” 
• “Apple Impact Damage Thresholds” 
• “Apple Packing Line Damage Reduction” 
• “Assessment of Apple Damage on Packing Lines” 
• “Design of a Shitake Mushroom Packing Line” 
• “Fruit Damage Assessment in Peach Packing Lines” 
• “Fruit and Vegetable Bruise Threshold Prediction Using Theory of Elasticity and 

Failure Tissue Properties”  
• “Grading of Mushrooms using Machine Vision System” 
• “Impact Bruise Estimates for Onion Packing Lines” 
• “Impacts Recorded on Avacado, Papaya, and Pineapple Packing Lines” 
• “Instrumented Sphere Impact Analysis of Tomato and Bell Pepper Packing Line” 
• “Mechanical Harvesting System for Burley Tobacco” 
• “Multi Purpose, Vegetable Production Machine Investigation” 
• “Packing Line Bruise Evaluation for ‘Walla Walla’ Summer Sweet Onions” 
• “Peach Physical Characteristics for Orientation” 
• “A Procedure for Testing Padding Materials In Fruit Packing Lines Using Multiple 

Logistic Regression” 
• “Reduction of Mechanical Damage to Apples in Packing Lines Using Mechanical 

Devices” 
• “Sorting Table Illumination on Stonefruit Packing Lines in California” 
• “Suspended Tray Package for Shipping Soft Fruit” 

 
 
“Analysis of Automatic Weight-Fill Bagging Machinery for Fresh Citrus” 
Citation:  Applied Engineering in Agriculture. 2(2): 252-256. @1986  
Authors:   W. M. Miller, R. P. Muraro, W. F. Wardowski  
Keywords:   Automation, Citrus packing, Fruit production  
Abstract – “AUTOMATIC bagging machines which minimize weight overfill have been 
introduced to pack fresh citrus in Florida. At a commercial packinghouse, a machine 
was analyzed in bagging K-early tangelos (large fruit, low count/bag) and Robinson 
tangerines (small fruit, large count/bag). A non-parametric statistical computer program 
was developed to analyze automatic bagging machinery performance. Iterations in the 
weight-fill mode of operation were analyzed as an inferential indicator of potential 
product damage through recycling. Mixing of dimensional sizes was investigated to 
reduce search iterations.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26751&t=1 
 
“Analysis of the Factors Implied in the Fruit to Fruit Impacts on Packing Lines” 

http://asae.frymulti.com/abstract.asp?aid=26751&t=1�


Citation:  Applied Engineering in Agriculture. Vol. 20(5): 671-675. @2004  
Authors:   F. J. García-Ramos, J. Ortiz-Cañavate, M. Ruiz-Altisent  
Keywords:   Fruit-to-fruit impact, Bruise, Instrumented sphere, Powered decelerator  
Abstract – “The problem of fruit-to-fruit impacts on packing lines was analyzed in an 
experimental fruit packing line. Different factors were considered including fruit 
susceptibility to damage, fruit flow in the line, and characteristics of the transfer points 
between elements on the line. Tests were performed using “Golden” apples and IS 100 
instrumented spheres. Most of the fruit-to-fruit impacts occurred at angled transfer 
points. A powered decelerator was developed and installed in the packing line that 
significantly minimized the number and intensity of fruit-to-fruit impacts at transfer points 
with a 90 degree angle between two transporting belts.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=17447&t=1 
 
 
 
“Analysis of the Mechanical Aggressiveness of Three Orange Packing Systems: 
Packing Table, Box Filler and Net Filler” 
Citation:  Applied Engineering in Agriculture. Vol. 20(6): 827-832. @2004  
Authors:   F. J. García-Ramos, C. Valero, M. Ruiz-Altisent, J. Ortiz-Cañavate  
Keywords:   Packing systems, Orange, Impact detection, Damage  
Abstract – “Three different types of orange packing systems (packing table, box filler, 
and net filler) were analyzed using an instrumented sphere IS 100 (7 cm.) in four orange 
packing lines in the region of Levante (Spain). Four packing tables, three box fillers, and 
three net fillers were tested by analyzing impacts inflicted to fruit at the entrance and 
outlet transfer points of the machine. In general, entrance transfer points were more 
aggressive than outlet transfer points. Box filler was the least aggressive machine.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=17716&t=1  
 
“Apple Impact Damage Thresholds” 
Citation:  Applied Engineering in Agriculture. 8(1): 55-60. @1992  
Authors:   N. L. Schulte, G. K. Brown, E. J. Timm  
Keywords:   Bruising, Fruit, Quality, Packing lines  
Abstract – “Drop tests were conducted using an Instrumented Sphere (IS) and four 
varieties of apples to determine the impact conditions which initiate bruising. ‘McIntosh’ 
apples were found to be the most sensitive of the apple varieties. Bruising was initiated 
at an estimated 2.0 mm (0.08 in.) drop onto steel for large ‘McIntosh’ apples, the day 
after harvest. The IS recorded a 20 peak G impact for this drop condition. Bruise 
threshold response lines for ‘McIntosh’ were developed and combined with IS impact 
response lines for typical surfaces used on apple packing lines. This information was 
incorporated into the IS software, allowing the analysis of impact data based on the 
probability of occurrence of apple bruises. These estimates can be used to develop 
conservative design estimates for apple packing line changes, as well as the practical 
application and choice of cushioning for hard surfaces.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26033&t=1 
 
“Apple Packing Line Damage Reduction” 

http://asae.frymulti.com/abstract.asp?aid=17447&t=1�
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Citation:  Applied Engineering in Agriculture. 6(6): 759-764. @1990  
Authors:   G. K. Brown, N. L. Schulte Pason, E. J. Timm, C. L. Burton, D. E. Marshall  
Keywords:   Acceleration, Fruit damage, Fruit handling, Fruit quality, Instrumented 
sphere  
Abstract – “Mechanical equipment and operations used on apple packing lines often 
bruise the apples. These bruises are caused by impacts with hard surfaces or other 
apples. An Instrumented Sphere (IS) was used to evaluate commercial packing lines 
and identify areas where damaging impacts occur. Damage free apples were also used 
on some lines to provide a direct indication of damage. A few lines were changed to 
reduce impacts and damage, and then were re-evaluated. Impacts exceeding 20 g* 
(summation of all peak g) and total bruise damage were directly related, and both were 
significantly reduced using relatively inexpensive line changes. When installing new 
lines, traditional use of large elevation changes and hard instead of cushioned surfaces 
between line components must be avoided. Manufacturers, installers and owners can 
work together to make low handling damage a reality.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26460&t=1 
 
“Assessment of Apple Damage on Packing Lines” 
Citation:  Applied Engineering in Agriculture. 5(4): 475-484. @1989  
Authors:   G. K. Brown, C. L. Burton, S. A. Sargent, N. L. Schulte Pason, E. J. Timm, D. 
E. Marshall  
Keywords:   Fruit damage, Fruit handling, Fruit marketing, Orchard management  
Abstract – “Apples for fresh market can incur physical damage during packinghouse 
operations. During the 1986 packing season, eight different packing lines were studied 
by placing essentially bruise-free 'Golden Delicious' apples in the lines to quantify the 
amount of damage (bruises, cuts, punctures), to identify the cause of damage and to 
suggest ways of reducing damage. The results are summarized in terms of cumulative 
damage magnitude and bruises/fruit for each operation. Laboratory tests were 
conducted to define conditions that should help minimize bruising and to estimate the 
effect of bruising on subsequent decay development. Improvements in methods and 
equipment to reduce such damage are both needed and feasible.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26547&t=1 
 
“Design of a Shitake Mushroom Packing Line” 
Citation:  Applied Engineering in Agriculture. 5(3): 405-411. @1989  
Authors:   W. F. Wilcke, C. G. Haugh, K. C. Diehl, C.W. Coale  
Keywords:   Packing material, Produce handling, Produce marketing 
 
Abstract – “This paper describes design and testing of a packing line for shiitake 
mushrooms. Because the mushroom marketing cooperative that used the packing line 
had limited resources, the design minimized equipment costs. In the final design, seven 
workers could pack three hundred 99-g (3.5-oz) containers per hour, with variable costs 
for packing materials and labor of $0.42 per container.” 
 
Available at - http://asae.frymulti.com/abstract.asp?aid=26535&t=1  
 

http://asae.frymulti.com/abstract.asp?aid=26460&t=1�
http://asae.frymulti.com/abstract.asp?aid=26547&t=1�
http://asae.frymulti.com/abstract.asp?aid=26535&t=1�


“Fruit Damage Assessment in Peach Packing Lines” 
Citation:  Applied Engineering in Agriculture. Vol. 17(1): 57-62. @2001  
Authors:   A. Berardinelli, A. Guarnieri, J. Phuntsho, L. Ragni  
Keywords:   Peach, Mechanical damage, Fruit packing line, Instrumented sphere  
Abstract – “In order to assess the effects of mechanical handling on peaches, the 
impacts measured in Italian packing lines using an instrumented sphere were emulated 
in the laboratory by means of a simple drop-test device. Samples of Big Top, Caldesi 
2000, Centry, and Rich Lady peaches were subjected to impacts representative of the 
conditions observed at the critical points in packing lines: the drop onto the conveyor 
belt from the dry bin dumper, the entrance into the counter-basket filler, and at the 
beginning of the filling of the mini-bin. A test was also carried out to assess the effects 
on the damages of repeated drops onto the same point of the surface of the fruits. At 
the highest impact level (180 g, 2.20 m/s), at the beginning of the filling of the mini-bin, 
damaged fruit did not exceed 18% and the average dimension of the flesh damages did 
not exceed 10 mm in diameter (Big Top) and 6 mm (Centry) in depth. In general, 
repeated drops did not seem to cause substantial additional damage. However, they did 
cause an increase in percentage of damaged fruits for Centry and for the dimension of 
the alterations for Rich Lady. Considering the severity of the test, the low number of 
fruits subjected to high impacts by the mini-bin filler and the kind of the damages, the 
packing lines studied in the present research should not produce an appreciable 
commercial damage to the ready-to-eat fresh peaches.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=1922&t=1 
 
“Fruit and Vegetable Bruise Threshold Prediction Using Theory of Elasticity and 
Failure Tissue Properties “ 
Citation:  Paper number 016139, 2001 ASAE Annual Meeting. @2001  
Authors:   J. Varith, G. M. Hyde, A. L. Baritelle, T. Sattabongkot  
Keywords:   Bruise threshold, fruit and vegetable bruising, tissue failure, tissue 
properties, dynamic axial compression, paired-increasing height multiple impacting  
 
Abstract – “Determining bruise threshold (drop height at which bruising just begins) from 
tissue failure properties and whole specimen mass and shape has the advantages of 
speed and the ability to predict threshold change from failure property changes. 
Conditioning in turn can influence failure properties; with the result that bruise threshold 
can be controlled to some degree by commodity conditioning. This work compared 
bruise threshold prediction using theory of elasticity, tissue failure stress and strain 
determined by dynamic axial compression (DAC), Poisson’s ratio, and specimen mass 
and radius of curvature, with results of paired increasing-height multiple-impacting 
(PIHMI), a whole specimen technique that has proven reliable for determining bruise 
threshold in apples. The results show that DAC prediction agreed with PIHMI results 
with a standard error of 1.7 mm for bruise thresholds up to 16 mm grouped by hydration 
level, DAC and PIHMI bruise thresholds were not significantly different (p>0.05) using a 
paired t-test.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=7517&t=1 
 
“Grading of Mushrooms using Machine Vision System” 

http://asae.frymulti.com/abstract.asp?aid=1922&t=1�
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Citation:  Transactions of the ASAE. 37(5): 1671-1677. @1994  
Authors:   P. H. Heinemann, R. Hughes, C. T. Morrow, H. J. Sommer, III, R. B. 
Beelman, P. J. Wuest  
Keywords:   Mushrooms, Machine Vision System, Grading  
Abstract – “The quality features of the common white Agaricus bisporus mushroom 
were quantified using image analysis in order to inspect and grade the mushrooms by 
an automated system. The features considered were color, shape, stem cut, and cap 
veil opening. Two human inspectors evaluated samples which were divided into training 
and test sets. The vision system was trained to classify mushrooms into two quality 
grades using thresholding. The human inspection results were compared with each 
other as well as the computer vision system results. Misclassification by the vision 
system ranged from 8 to 56% depending upon the quality feature evaluated, but 
averaged about 20%. The disagreement between inspectors ranged from 14 to 36%.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=28255&t=1 
 
“Impact Bruise Estimates for Onion Packing Lines” 
Citation:  Applied Engineering in Agriculture. 7(5): 571-576. @1991  
Authors:   E. J. Timm, G. K. Brown, R. C. Brook, N. L. Schulte, C. L. Burton  
Keywords:   Impact, Bruising, Onion, Packing line, Instrumented sphere  
Abstract – “The common dry onion (Allium cepa) is grown throughout the United States. 
Most of these are cured (dried) and held in long term storage before being mechanically 
cleaned, trimmed, sorted, sized, and bagged for marketing. The mechanical operations 
can cause bruise, cut and puncture damage, due mainly to impacts against hard 
surfaces. The Instrumented Sphere (IS), an impact recorder, was handled along with 
onions in packing line operations to record the impacts caused by the lines. In the 
laboratory, impact tests using the IS and both freshly harvested and cured ‘Spartan 
Banner 80’ onions were conducted to estimate the impact conditions which initiate 
bruising. Bruising initiated at a 10 mm (0.39 in.) drop onto steel for the freshly harvested 
onions compared to 6 mm (0.24 in.) for the cured onions. The IS recorded 85 and 56 
peak G for these respective drops. Many impacts on hard surfaces exceeding these G 
levels were recorded on the packing lines. It is yet unknown what amount of bruising will 
result in discoloration, decay, or a reduction in shelf life after storage. But, 
improvements of packing line handling operations would reduce the impact levels and 
related bruising determined from this research.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26271&t=1 
 
“Impacts Recorded on Avacado, Papaya, and Pineapple Packing Lines” 
Citation:  Applied Engineering in Agriculture. 7(4): 418-422. @1991  
Authors:   E. J. Timm, G. K. Brown  
Keywords:   Impact, Bruising, Instrumented sphere, Avocado, Papaya, Pineapple  
Abstract – “Mechanical equipment and operations used in avocado, papaya, and 
pineapple packing lines can cause bruise damage resulting in post-harvest losses. An 
Instrumented Sphere (IS) was used to record impacts occurring in commercial packing 
lines for these fruit. The IS was able to identify transfers that caused high impacts in 
each line. Impacts from each packing line were also classified relative to impacts on 
known surfaces. Improvements in all of these lines can be made by adding cushioning 

http://asae.frymulti.com/abstract.asp?aid=28255&t=1�
http://asae.frymulti.com/abstract.asp?aid=26271&t=1�


to bare steel surfaces, replacing worn cushioning, reducing elevation changes between 
components, and controlling fruit flow at each transfer. Impact tests to establish bruise 
damage thresholds with each fruit are needed to determine impact and fruit conditions 
which result in bruise damage. Improved handling conditions can then be identified to 
maintain fruit quality.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26259&t=1 
 
“Instrumented Sphere Impact Analysis of Tomato and Bell Pepper Packing Lines” 
Citation:  Applied Engineering in Agriculture. 8(1): 76-83. @1992  
Authors:   S. A. Sargent, J. K. Brecht, J. J. Zoellner  
Keywords:   Lycopersicon esculentum, Capsicum annuum, Postharvest handling, 
Quality control, Mechanical injury, Mechanical damage, Bruising, Vegetable 
packinghouses  
Abstract – “Transfer points with potential to cause mechanical injury were identified in 
11 tomato packing lines (5 packing green tomatoes, 5 packing tomatoes showing red 
color, 1 repacker); 3 bell pepper packing lines; and 2 mobile field pack units for peppers. 
Average maximum impact levels for the lines packing tomatoes with red color were 
higher than those packing green tomatoes. Field pack units for peppers had significantly 
fewer numbers of impacts than the pepper packing lines. Modifications to some transfer 
points resulted in over 50% reduction in impact levels.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26036&t=1 
 
“Mechanical Harvesting System for Burley Tobacco” 
Citation:  Applied Engineering in Agriculture. 3(1): 95-98. @1987  
Authors:   J. H. Casada, M. J. Bader, L. R. Walton, L. D. Swetnam, M. E. Fiedeldey  
Keywords:   Mechanical harvester, Tobacco harvesting, Tobacco production  
Abstract – “A harvesting-handling system for burley tobacco was modified and field 
tested to evaluate its performance. The system utilizes a semi-mounted harvester to cut 
the plants, notch their stalks and convey them to a trailing wagon where workers hang 
the notched plants on wire-strung portable frames. A grasping chain conveyor was 
added at the front of the harvest to positively control the plants in the cutting and 
notching zone. An adjustable frame holder was added to the wagon which allowed the 
frame to be repositioned to provide working space for completely filling the frame. A 
quickly adjustable wagon tongue was provided which facilitated turning the machine at 
end of row. Test results showed that 94.7% of plants were successfully harvested and 
hung while 2.2% were lost from the conveyors and 3.1% were not properly notched for 
hanging. Leaves lost amounted to 18.7% and harvest rate was 40.5 plants/min.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26653&t=1 
 
“Multi Purpose, Vegetable Production Machine Investigation” 
 
Citation:  Applied Engineering in Agriculture. 6(6): 691-696. @1990  
Authors:   C. E. Hood, Y. Alper, R. E. Williamson  
Keywords:   Controlled-traffic production, Field packing, Harvesting, Materials handling, 
Mechanization  
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Abstract – “Two multi-purpose, vegetable production vehicles with 3-m (10-ft) spans 
have been developed by retrofitting commercial high-clearance power units. Bi-
directional and movable operator stations were designed to allow the operator to view 
critical field operations. Dual three-point hitch systems were incorporated into the design 
to allow multiple field operations in a single pass. The prototype vehicles have 
successfully performed tillage, bed shaping, planting, cultivating, spraying, and 
harvesting operations.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26449&t=1 
 
“Packing Line Bruise Evaluation for ‘Walla Walla’ Summer Sweet Onions” 
Citation:  Transactions of the ASAE. 38(4): 1167-1171. @1995  
Authors:   R. W. Bajema, G. M. Hyde  
Keywords:   Onion, Bruise resistance, instrumented sphere, packing lines  
Abstract – “An instrumented sphere (IS) was used to analyze the handling impact 
characteristics of five eastern Washington State summer sweet onion packing lines. 
Bruise probability curves were developed for the onions by dropping them from known 
heights, using a pendulum, onto three reference surfaces. The IS was then used to 
characterize the surfaces and onion bruise thresholds were determined. 
Recommendations, based on the impact characteristics of the packing lines and the 
bruise threshold results, were made to the packing line management on how to reduce 
bruise damage. A dramatic reduction in impact levels was verified in the packing lines 
that used the evaluation to improve their equipment’s handling characteristics. The 
bruise threshold results should be useful throughout the sweet onion industry.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=27936&t=1  
 
“Peach Physical Characteristics for Orientation” 
Citation:  Transactions of the ASAE. 39(4): 1493-1497. @1996  
Authors:   M. P. Rigney, G. H. Brusewitz, M. L. Stone  
Keywords:   Fruit, Packing lines, Property, Shape  
Abstract – “Packing line sorting equipment utilizing an electronic quality sensor usually 
requires oriented fruit for reliable measurements. The performance of mechanisms 
using the rolling behavior of peaches to achieve orientation is dependent on the fruit’s 
physical characteristics. The focus of this study was to determine the effect of peach 
physical characteristics (shape and mass) on orientation potential. Starting completely 
out of orientation, peaches became oriented within 43 cm of travel, on the average, and 
always within 105 cm. Starting with the peaches properly oriented (the stem-to-blossom 
axis horizontal), 75% remained so oriented while being rolled 1.4 m. Thinner peaches 
(cheek diameter, D, less than stem-blossom height, H) like Harmony stayed oriented 
88% of the time while only 57% of spherical-shaped fruit like ‘Red Haven’ stayed 
oriented for 1.4 m. Peaches with diameter/height ratio (D/H) greater than 1.0 had the 
greatest variability in orienting behavior. Knowing a peach’s shape enables a prediction 
of orientation probability for a given travel distance.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=27643&t=1 
 
“A Procedure for Testing Padding Materials in Fruit Packing Lines Using Multiple 
Logistic Regression” 

http://asae.frymulti.com/abstract.asp?aid=26449&t=1�
http://asae.frymulti.com/abstract.asp?aid=27936&t=1�
http://asae.frymulti.com/abstract.asp?aid=27643&t=1�


Citation:  Transactions of the ASAE. Vol. 45(3): 751–757. @2002  
Authors:   F. J. García–Ramos, P. Barreiro, M. Ruiz–Altisent, J. Ortiz–Cañavate, J. Gil–
Sierra, I. Homer  
Keywords:   Padding material, Packing line, Impact tester, Instrumented sphere, 
Bruises, Logistic regression, Fruit  
Abstract – “Padding materials are commonly used in fruit packing lines with the 
objective of diminishing impact damage in post–harvest handling. Two sensors (IS 100 
instrumented sphere and UC–LPF impact tester) were compared to analyze the 
performance of six different padding materials used in Spanish fruit packing lines. 
Padding materials tested were classified according to their capability to decrease impact 
intensities inflicted on fruit in packing lines. A statistical procedure to test padding 
materials was tested for Golden Delicious apples. Its basis is a multiple logistic 
regression to predict bruise probability in fruit. The model combines two groups of 
parameters: padding material parameters measured with the IS, and fruit properties.” 
Available at – http://asae.frymulti.com/abstract.asp?aid=8846&t=1  
 
“Reduction of Mechanical Damage to Apples in Packing Lines Using Mechanical 
Devices” 
Citation:  Applied Engineering in Agriculture. Vol. 19(6): 703-707. @2003  
Authors:   F. J. García-Ramos, J. Ortiz-Cañavate, M. Ruiz-Altisent  
Keywords:   Instrumented sphere, Bruise, Transfer points, Fruit quality, packing lines  
Abstract – “Fresh fruits and vegetables experience impacts as they are mechanically 
handled in commercial packing lines. Impacts commonly occur when the product is 
transferred between successive unit operations (transfer point) along the line. 
Mechanical devices can be used at transfer points to decrease the mechanical damage 
to fruit. 
 
Bruise onset is induced when the failure stress or the maximum deformation for the 
product tissue are exceeded (depending upon the damage mechanism). Bruise onset 
and its magnitude depend on different factors: height of the transfer points, working 
velocity, hardness of the surfaces, curvature of the surfaces, and fruit characteristics 
(mass, curvature, temperature, humidity, and firmness). 
 
To analyze the effectiveness of mechanical devices (cushioned rollers, powered brush, 
and padding materials) to reduce mechanical damage to “Golden” apples, three 
standard transfer points (transporting belt – rollers transporter; rollers transporter – 
singularize; and transporting belt – transporting belt) of a experimental packing line 
were studied using instrumented spheres (IS 100). The efficiency of the solutions was 
analyzed using “Golden” apples and measuring the presence of external bruises during 
the handling. 
 
Solutions tested reduced the acceleration values under 50 g, which is commonly a safe 
level to avoid the mechanical damage in apples. Once the transfer points were 
improved, apples were handled, and values around 100% of fruit were EC Grade I. 
 
Tests carried out showed that mechanical devices are useful to reduce mechanical 

http://asae.frymulti.com/abstract.asp?aid=8846&t=1�


damage in “Golden” apples, but must be correctly regulated to obtain optimum results 
(fruit without bruises). This regulation can be carried out using instrumented spheres (IS 
100) and fresh fruit.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=15653&t=1 
 
“Sorting Table Illumination on Stonefruit Packing Lines in California” 
Citation:  Applied Engineering in Agriculture. 9(6): 539-543. @1993  
Authors:   M. J. Delwiche, J. F. Thompson, R. S. Johnson  
Keywords:   Lighting, Grading, Inspection  
Abstract – “Sorting table illumination was evaluated in nine stonefruit packing houses, 
including table configuration, light intensity, uniformity, and spectral quality. Typical 
sorting tables had two sorting lanes with a cull lane running between, and the fruit were 
moved by roller conveyor made from white PVC pipe. Luminaires with two fluorescent 
lamps were usually centered above and along each sorting lane section. Correlated 
color temperatures of the lamps varied from 3600 to 5000° K, and color rendering 
indices varied from 62 to 90. Illuminance at the center of each sorting lane ranged from 
920 to 4080 lx (85 to 379 fc), with a mean value of 2170 lx (202 fc). Light intensity was 
relatively uniform over the entire surface of the sorting lane. Luminance ratios between 
the white roller conveyors and darker fruits exceeded the 3:1 industry recommendation 
and could be improved by using darker rollers. The majority of packing lines used “cool-
white” fluorescent lamps. Color rendering might be improved with lamps having higher 
correlated color temperatures and color rendering indices, thereby more closely 
approximating daylight. Defect recognition might be enhanced with lamps having more 
energy in the red region of the spectrum.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26019&t=1 
 
“Suspended Tray Package for Shipping Soft Fruit” 
Citation:  Paper number 066188, 2006 ASAE Annual Meeting. @2006  
Authors:   J.F. Thompson, D.C. Slaughter, M.L. Arpaia  
Keywords:   packaging, vibration damage, quality, transportation, pear, avocado  
Abstract – “A new suspended fruit packaging system for damage-free transport of soft 
fruit was developed and tested. Transit vibration tests simulating a continental USA 
cross-country trip of approximately 4,500 km (2,800 mi) showed that this suspended 
fruit system prevents nearly all transport vibration damage to pears when used with a 
plastic clamshell package and to avocados when used with a plastic clamshell or 
corrugated fiberboard master container. Comparative damage data are reported for 
simulated shipment (American Standards Testing Materials D4169-94 assurance level I) 
of Hass avocados and Bartlett pears ripened to varying firmness levels.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=21535&t=1 
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SUB ASSEMBLIES:
1.  BOTTOM SCALE FRAME
2.  TOP SCALE FRAME
3.  BOTTOM INDICATOR MOUNT
4.  TOP SHELF
5.  CART BASE
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Part Qty
1. Bottom Scale Frame 11" Angled Steel 4
2. Top Scale Frame 19.375" Angled Steel 2
2. Top Scale Frame 14.75" Angled Steel 2
3. Bottom Indicator Mount 28" Angled Steel 1
3. Bottom Indicator Mount 6" Square Tubing 2
4. Top Shelf 27.75" Angled Steel 2
4. Top Shelf 16.5" Angled Steel 2
5. Cart Base 28" Square Tubing 2
5. Cart Base 28" Angled Steel 2
5. Cart Base 26" Square Tubing 4
6. Cart Frame 76" Square Tubing 2
6. Cart Frame 72" Square Tubing 2
6. Cart Frame 14" Square Tubing 8
6. Cart Frame 26" Square Tubing 3
6. Cart Frame 26" Angled Steel 4

TOTAL ANGLED STEEL - 388.75"

Sub Assembly 

NOTE:  All Square Tubing 1" x 1"
NOTE: All Angled Steel Right Angle 1" x 1" x 0.125"

TOTAL SQUARE TUBING  - 658"



Baja Salmon with Mushrooms

Mushroom and Egg Wrap



Grilled Portabella Caps with Stuffed with Herb Cheese

Mushroom Facts



Brady Brewer    Stephen Eller

Michelle Jones    David Haury



J-M Farms

• Main Facility – Miami, OK

• Established 1973

• 5 Satellite Farms

• White & Portabella Mushrooms

• Cover OK, TX, AK, MS, NM, KS, MO, 

IA.

Photo Available at : 

http://www.jmfarms.com/index.html



Project Significance

Sustainability Index

Photo Available at : 

http://www.flashbackinfo.org/images/Walmart_New_Logo.png



Project Description

• Improve efficiency and quality of mushroom 

packaging process

• New cart was suggested

• We examined the entire packaging process

• Process Flow

• Machine Design



Current Process



Nomenclature

Till RPC



Current Process



Harvesting Room



Picker Cart



Mushroom Harvesting



CPM Station



Quality Control



Lost Product



Engineering

• Interdisciplinary Problem

– Food Handling

– Industrial Engineering / Ergonomics

– Mechanical Design

• Increase Efficiency

• Increase Product Quality



Engineering Concepts

• Industrial/Ergonomic Ideas

– 1.  CPM Weighing Station at Satellites

– 2.  Packing Line at Satellites

– 3.  Redesign Packaging Process at Main Farm

– 4.  Redesign/Alter Slicing Line at Main Farm

• Mechanical Design Ideas

– 1.  Picker Cart with Scales

– 2.  Packaging Cart (using snap-on lids)



Package Alternative

• Package Mushrooms by Count

Photo available at:

http://www.linpac.com/PageFiles/179/Library/Tomato-tray-collage.jpg



Design Solution

• Redesign existing cart

• Frame

– Square tubing

– Angle steel

• Bases for scales

– Bulk platform

– Till platform

• 5 inch casters



Design Solution

• Scales

– Food-grade

– Washdown

• Precision

• Data Recording

• Printer

• Power Source

– Battery power

Photo available at:

http://www.1800scales.com/Adam_CPWplus_150.html



Design Solution

• Picker Application

– Tare for individual tills

– Bulk

• Shelving for completed boxes

• Benefits

– Ability to incorporate snap-on lids

– Pick by weight, not volume



Finished Prototype



Industry & Competition

• Industry Analysis

– Premium goods dominate the industry

• Emphasis on quality

• Consumer behavior

• Competitive Analysis

– Specialization

– Regional

– National

• Monterey Mushrooms



Business Plan

• S.W.O.T. Analysis

• Marketing Strategy

– Product

– Price

– Place 

– Promotion



Financial Analysis

• Prototype cart cost: $676.32

• Food grade cart cost estimated at: $3,549.32

• Reduction of processes

• Cost savings from engineering solution

– Per pound cost for current process: $1.62.

– Per pound cost for proposed process: $1.56.

• Estimated $0.06 per pound savings 



Applicable Scales
Company Model Price
Alliance Scale Defender 5000 Xtreme $1,229 
Cardinal EB-15 / EB-30 SS Bench Scales $900 
Cardinal Admiral Series SS Bench Scales $1,190 
Central Carolina Cardinal Nautilus Series N/A
Central Carolina SURVIVOR® CW-80 Checkweigher N/A
Emery Winslow Bench Scale Model 437 $2,495 
Fairbanks NexWeigh Bench Scales $1,395 
Gainco GS-9700 $1,595 
GSE 250-X $750 
InterWeigh Systems Inc. FS-I Checkweigher (10x10) $980 
InterWeigh Systems Inc. The Ultimate Checkweigher $1,227 
M&D Controls Enviro Scale 12x12 - 30# $2,295 
Ohaus Defender™ 5000XW - D51XW10WR3 $1,397 
Ohaus Defender™ 7000XW - D71XW10WR3 $1,541 
RiceLakes CW-90X $1,595 



Prototype Cart Cost

5 In. Caster Wheels $      63.96 
Angle Iron $      22.00 

Steel Tubing $      63.36 
Acculab Scale $    312.00 

Adam Equip. Scale $    215.00 

Total $    676.32 



Financial Analysis

• Decrease in picker efficiency

– Current picker average is around 80 pounds per 

day, we expect this to drop at least 10 pounds per 

day

– To counter this, we increase the pay scale for 

pickers

• Additions to the $0.06 savings

– Does not include any reduction overhead which 

would further decrease the costs



Financial Analysis

• Return on Investment Calculations

– Prototype cart costs $676.32

– Saves an estimated $0.06 per pound

– Each cart picks a new average of 70 pounds per 

day

• Average of 200 operating days to pay off 

prototype cart



Communications Plan

• Business-to-Business

– Mushroom shoppers are valuable to retailers. The 

average shopping basket with mushrooms is 

double the value of shopping baskets without 

mushrooms.

• Business-to-Customers

– Customers tend to be highly educated and wealthy

– Hispanic and Asian purchases increasing

– Response to point of source materials



Business-to-Customers

• Web page
– Recipes

– Storage and handling procedures

– Quality control

– Traceability statistics



Business-to-Customers

• Recipe Cards

– Recipes

– Storage and handling procedures



Business-to-Customers



Business-to-Customers

• Fact Cards

– Nutritional facts

– Storage and handling tips



Walmart Packaging

Photo available at:

http://www.walmart.com/ip/J-M-Fresh-Sliced-Mushrooms-16-oz/10534524



Questions?



Thank You!



Design Proposal Report 
J-M Farms 

 
 
 
 
 
 

 
 

 
 

Brady Brewer    Stephen Eller 

David Haury    Michelle Jones 
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Introduction to the Problem 
PROBLEM STATEMENT 
Our project is to improve the harvesting and packaging efficiency at J-M satellite farms.  
The most important factors affecting design are: ergonomics, cost effectiveness, 
maintenance, and simplicity. 
  
MISSION STATEMENT 
Our mission is to provide a quality solution to improve J-M Farm’s packing efficiency. 

STATEMENT OF WORK 
Objectives 
Provide a quality solution to improve J-M Farms packing efficiency. 
 
Task Background 
J-M Farms is a mushroom production business located in Miami, Oklahoma.  J-M 
Farms has a central mushroom production facility, along with five satellite farms located 
at various distances from the main facility.  The five satellite farms grow primarily white 
mushrooms and harvest the majority of J-M Farms total product. 
 
All of the mushrooms from J-M Farms are handpicked and placed into containers, 
known as tills.  Tills are typically a foam material, but some are clear plastic containers, 
similar strawberry and other small fruit containers.  Tills fit into returnable plastic 
containers, RPCs, which are rented and used to ship the mushrooms to corporate 
buyers, such as Wal-Mart.  An RPC can hold twelve, six ounce tills.  RPCs are the 
primary method used to ship mushrooms.  Bulk mushroom orders are sold in five or 10 
pound boxes.  Currently, all of the mushrooms harvested at the satellite farms must be 
shipped to the main facility for packaging.  This increases the amount of time it takes to 
get mushrooms directly to a supermarket shelf.  Additionally, bruising is much more 
likely since the mushrooms are handled multiple times before it is a finished product, 
resulting in a shorter shelf life.  At this time, mushrooms also are picked by volume, not 
weight.  Therefore, the mushrooms must go through a Quality Assurance weighing 
station in the packing room.  If pickers were able to pick by weight, not volume, the 
Quality Assurance line could be eliminated at the main facility. 
 
If J-M Farms were able to use a mechanism, device, or cart that would package 
mushrooms in the picking room, the above mentioned problems would be eliminated. 
 

Figure 1 on page 3 is a diagram of the production process and information flow at J-M 
Farms. Each segment of the production process is broken down by the time and 
distance it takes to complete each task. Figure 2 on page 4 is a diagram of the packing 
floor process. This displays the flow of mushrooms through the packing floor to 
distribution.  
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Figure 1 Production process and information flow courtesy of J-M Farms 
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Figure 2 
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Packing Line Detail 
This project is primarily focused on the packaging and labeling of mushrooms in tills.  
Bulk packages are not as much of a packaging and handling issue as eight ounce, 12 
ounce, and 16 ounce tills.  Mushrooms picked at the satellite farms are shipped to the 
main facility, where they enter a cooling room.  Next, they go to the Crop Production 
Measurement (CPM) line where each individual RPC is weighed.  Here, the picker’s 
data and traceability data is recorded.  After weighing, the RPCs are moved to the 
packing line.  The tills are then taken off the RPC, weighed for quality assurance, and 
go through a plastic wrapping machine to be properly sealed.  A sticker is mechanically 
applied to each package.  The tills are put back into RPCs, ready for shipping.   
 
One problem with the current packing line is traceability.  Once tills come off the RPC 
for packaging, traceability is lost.  There is then no way to tell who picked the 
mushrooms in each individual till since the current labeling methods label RPCs and not 
individual tills. 
 
Ideally, the mechanism produced by Bella Corp will eliminate the entire process above, 
or provide the means for it to take place at the satellite farms.  Additionally, it will allow 
J-M to weigh the mushrooms by individual tills with proper labeling so the traceability is 
not lost. 
 
Limitations 
Mushrooms produce a thick brown film or grimy residue that is a major sanitation issue, 
especially with the added amounts of moisture present in the harvesting rooms.  This 
brown residue creates major complications for moving or mechanical parts.  
Consequently, the number of moving parts that can be in the harvesting room is limited.   
  
The next limitation is space.  The rows in the picking rooms are only three feet apart.  
Today, J-M’s current plastic wrap machine will not fit in the limited space.  Other 
packaging mechanisms are likely to be large and prohibit flexible and quick movement 
throughout the picking room.   
 
The final limitation is cost.  There are over 100 pickers who work for J-M.  If J-M were to 
adopt this method of picking and packaging mushrooms, there would need to be over 
100 of these mechanisms or carts made.  Since the cost of 100 carts is likely to be high, 
this will require a major capital investment. 
 
Deliverables 
Initially, Bella Corp viewed the project as a machine design project, where the 
deliverables would include a compact and moveable weighing and packing line, so each 
picker could package his or her mushrooms in the picking room.  However, with the 
most recent trip on October 29, 2009, the team realized this problem may be too 
complicated with the limitations listed above.   
 
As machine design was the initial concern, ergonomics was focused on very minimally.  
However, as Bella Corp keeps the big picture in mind, the team realizes the best way to 
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accomplish the objectives will include some modifications to the packing line at J-M 
Farm’s main facility.  With the latest trip, the team has noticed there are significant 
losses in the packing room.  Potential ergonomics studies include a temperature study, 
handling study, time-motion studies, and activity based costing.  
 
Bella Corp is not dismissing any ideas or possibilities, but is looking for other 
opportunities to accomplish our purpose of improving J-M’s packing line efficiency.   
 
At this time, deliverables are in question, because the team is seeking to look for other 
ways to solve the problems.  Each of the ideas will be presented to J-M Farms in early 
December, and deliverables will be decided based on our sponsor’s recommendations. 
 
Period of Performance 
Project start date: August 17, 2009. 
Project completion date: May 7, 2010. 
 
Delivery Requirements 
Deliverables schedule: 

Item Delivery Date 
Competitive analysis report Oct. 26, 2009 
Statement of work Oct. 30, 2009 
Work breakdown structure Nov. 2, 2009 
Task list Nov. 6, 2009 
Design proposal report draft Nov. 23, 2009 
Design proposal report Dec. 4, 2009 
Design proposal oral presentation Dec. 4, 2009 
Self and peer evaluations Nov. 30 - Dec. 4, 20009 
Team web site Dec. 7 - Dec. 11, 2009 
Project notebooks Dec. 7 - Dec. 11, 2010 
Project leader interview Dec. 7 - Dec. 11, 2011 
Business draft April 5, 2010 
Campaign elements drafts April 5, 2010 
Working prototype April 5, 2010 
Finalized campaign elements May 7, 2010 
Final product May 7, 2010 

Table 1 
The Bella Corp team leader will provide weekly updates to class professors on the 
progress of engineering, business, and communications deliverables. 
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WORK BREAKDOWN STRUCTURE  
Communications 

• Web Site 
o Pictures of Team 
o Conceptual Drawing 
o Execution 

• Reports 
o Drafts 
o Editing 
o Review a Week Early 

• Materials 
o Recipe Cards 
o Informational Cards 

Engineering 
• Design Concepts 

o Patent / Journal Article Search 
o Full evaluation of current system 
o Develop List of Pros/Cons for each Concept 
o Select Design based on input from J-M Farms 

• Build Prototype(s) 
o Send designs to BAE lab for machining and parts acquisition 
o Acquire any needed electronics or non-structural parts 
o Assemble 

• Testing 
o Run initial tests to make sure prototype is structurally sound and systems 

operate as expected 
o Transport to J-M Farms and leave for workers to use 
o Bring prototype back after trial run and make modifications based on input 
o Iterate until acceptable product is produced or time expires 

• Draw up final plans for Product that will be produced by/for J-M Farms  
• Gantt Chart 

Economics 
• Competitive Analysis 

o Market Research 
o J-M’s Capabilities 
o Competition 

• Business Plan 
o Cost Breakdown 
o Costly Processes that need to be redesigned 
o Overall Flow of System 

• Proposed Budget for Prototype 
 

TASK LISTS 
Communications—Michelle 

• Web Site 
o Pictures of Team—Completed on Friday, November 6, 2009 



8 | P a g e  
 

o Conceptual Drawing—Complete by Monday, November 23, 2009 
o Execution—Complete by Monday, December 7, 2009  

 Build index page—Complete by Wednesday, December 2, 2009 
 Build team page—Complete by Friday, December 4, 2009 
 Build JM page—Complete by Saturday, December 5, 2009 

• Reports 
o Drafts—Complete by Monday, November 23, 2009 

 Receive materials by Wednesday, November 18, 2009 
 Receive updated/corrected materials by Tuesday, December 1, 

2009 
o Editing 

 First Draft—Complete by Sunday, November 22, 2009 
 Final Draft—Complete by Friday, December 4, 2009 

• Materials 
o Recipe Cards—March 2010 

 Cost—January 2010 
 Recipes—February 2010 
 Method of Delivery—February 2010 

o Informational Cards—March 2010 
 Cost—January 2010 
 Information/Facts—February 2010 
 Method of Delivery—February 2010 

o Buyer Web page 
 Design—February 2010 
 Completed—March 2010 

o Package Recipe/Information Card—March 2010 
 Cost—January 2010 
 Recipes and Information—February 2010 
 Design—March 2010  

Engineering—Stephen/David 
• Design Concepts—Completed 

o Existing Documents 
 Journal Article Search 
 Patent Search 

o Full evaluation of current system 
o Develop List of Pros/Cons for each Concept 
o Conceptual Drawings/Sketches 

• Develop Alternatives 
o List of Alternatives—Complete by Wednesday, November 18, 2009 
o Select Project based on input from J-M Farms—December 2009 

• Project Planning 
o Work Breakdown Structure 
o Task List 
o Gantt Chart 

 First Draft—Completed by Monday, November 23rd 
 Final Draft—After Project is defined, December 2009 



9 | P a g e  
 

• Build Prototype(s) 
o Draw SolidWorks model(s) of Project parts needed to be fabricated—

Completed by January 22, 2010 
o Send designs to BAE lab for machining and parts acquisition—January 

2010 
o Acquire any needed electronics or non-structural parts—January 2010 
o Assemble 

• Testing—February 2010 
o Run initial tests to make sure prototype is structurally sound and systems 

operate as expected 
o Transport to J-M Farms and leave for workers to use 
o Bring prototype back after trial run and make modifications based on input 
o Iterate until acceptable product is produced or time expires 

• Draw up final plans for Product that will be produced by/for J-M Farms—April 
2010 

Economics—Brady 
• Market Research 

o Industry Analysis—Completed 
o Consumer Research—Completed 

• J-M’s Capabilities 
o Management—Completed 
o Products—Completed by Monday November 23rd 

• Competitive Analysis—Completed by Monday November 23rd  
o Internal Competition—Completed by Monday November 23rd  

 Picking Competition 
 Packing Line Competition 

o External Competition—Completed 
 Regional Competition 
 National Competition 

• Cost Breakdown 
o Activity Based Costing for Entire Process 
o Overall Flow of System/Process Flow Chart—Completed  
o Identify Costly Processes that need to be redesigned—Completed by 

December 4th 
o Cost Saving from proposed redesign of project—Completed two week 

after final project is selected 
• Proposed Budget for Prototype of Chart—Completed by two weeks after final 

project is selected 
• Proposed Budget for Project—January 2010 
• Business Plan—Compile all material by February 
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Revised Competitive Analysis/Market 
Research/Patent Search 

THE ECONOMIC CONDITIONS AFFECTING THE MUSHROOM INDUSTRY ARE 
Industry Analysis (from IBIS World) 

Economies of Scale 
Economies of scale in production generate cost savings for greenhouse growers. 
Specifically, economies of scale result in lower per unit growing costs that ultimately 
result in higher net returns.  
 
Production of Premium Goods/Services 
Farmers who produce premium fruit and vegetables can find buyers in the fresh 
produce market, where prices are highest as compared to the processing market, as 
well as generate brand loyalty.  
 
Ability to Alter Goods and Services Produced in Favor of Market Conditions 
The ability to alter the balance between various food crops in response to changes in 
market conditions is important for a farm’s viability. Farmers need to be able to change 
their production mix to maximize farm returns.  
 
Establishment of Export Markets 
The ability to identify and market food crops to customers overseas reduces a farmer's 
dependence on the local market.  
 
Appropriate Physical Growing Conditions 
The presence appropriate growing conditions (such as sunshine and temperature 
levels) play a critical role in shaping the success of growing food crops under cover. 
Growing conditions influence harvest levels and crop quality.  
 
Access to the Latest Available and Most Efficient Technology and Techniques 
The success of farmers in this industry depends on using the latest available 
technology, to ensure efficient production of high quality fruit and vegetable. 
 
Availability of Irrigation Water 
Water access issues can impact on the quality of harvests and the area of land devoted 
to greenhouse production. 
 
KEY SENSITIVITIES 
The key sensitivities affecting the performance of the Mushroom & Tomato 
Production industry include: 
 
Domestic Price - Horticulture - Mushrooms 
An increase in the price of mushrooms impacts positively on returns at the farm gate. 
Price fluctuations reflect supplies levels, final consumer levels, global demand, and a 
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host of other factors.  
 
Domestic Price - Horticulture - Vegetables 
An increase in the price of food crops grown under cover impacts positively on returns 
at the farm gate. Price fluctuations reflect supplies levels, downstream vegetable 
processing activity, global demand, and a host of other factors.  
 
Downstream Demand - Supermarkets & Grocery Stores in the US 
Farmers of crops grown under cover rely on supermarkets and groceries for sales as 
mush of their produce is sold as part of forward contracts. Retailers will respond to a 
rise in retail demand by increasing their orders of food grown under cover. Rising 
demand generally results in greater activity in this US industry.  
 
Exchange Rates - Trade Weighted Index 
Base Year 1973 - historical and forecast data and analysis. 
Exchange rate levels affect the price competitiveness of US exports of food crops grown 
under cover. An appreciation of the US dollar raises the price of the industry's output in 
international markets, thereby eroding the industry's price competitiveness.  
 
Nutrition - Vegetables Consumption 
Increased public concern about nutrition and diet is having a positive impact on the 
consumption of horticulture (including that grown under cover). According to the USDA, 
Americans need to increase their vegetable consumption by about 25% in order to meet 
health recommendations.  
 
Quarantine Restrictions (Overseas) - Mushroom & Tomato Production 
The presence of quarantine restrictions and other artificial barriers to trade adversely 
impact on US vegetable and fruit exports. Countries like Australia have traditionally 
imposed tight restrictions on horticultural imports, seriously inhibiting exporting efforts by 
US growers. 
 
INDUSTRY SIZE AND GROWTH  

Inflation Adjusted 2005 2006 2007 2008 2009   

Industry Revenue *1,221.8 *1,187.6 *1,230.2 *1,291.5 *1,338.9 $Mil 
Industry Gross Product *568.1 *546.3 *553.6 *590.1 *612.8 $Mil 
Number of Establishments *326 *335 *330 *328 *324 Units 
Number of Enterprises *320 *329 *325 *232 *319 Units 
Employment *1,680 *1,700 *1,667 *1,750 *1,785 Units 
Exports *26.7 *28.9 *44.3 *58.6 n/a $Mil 
Imports *97.7 *98.2 *97.3 *89.3 n/a $Mil 
Total Wages *175.6 *176.5 *187.9 *182.1 n/a $Mil 
Domestic Demand *1,292.8 *1,256.9 *1,283.2 *1,322.2 NC $Mil 

Mushroom production *853.2 *843.4 *851.5 n/a n/a Million Pounds 
(lb) 

Table 2 
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Real Growth 2005 2006 2007 2008 2009   

Industry Revenue *1.0 *-2.8 *3.6 *5.0 *3.7 % 
Industry Gross Product *-1.7 *-3.8 *1.3 *6.6 *3.9 % 
Number of Establishments *5.8 *2.8 *-1.5 *-0.6 *-1.2 % 
Number of Enterprises *6.0 *2.8 *-1.2 *-28.6 *37.5 % 
Employment *7.0 *1.2 *-1.9 *5.0 *2.0 % 
Exports *-13.7 *8.2 *53.2 *32.2 NC % 
Imports *16.1 *0.5 *-0.9 *-8.2 NC % 
Total Wages *-2.5 *0.6 *6.5 *-3.1 NC % 
Domestic Demand *2.4 *-2.8 *2.1 *3.0 NC % 

Table 3 
 
RELEVANT TRADE PUBLICATIONS 
Citrus and Vegetable 

 
The Packer 

 

CONSUMER RESEARCH 
Customers/ Buyer Information 

Please see appendix 
 
CONSUMER ANALYSIS 
Please see appendix 

 
ECONOMIC STATUS OF YOUR CUSTOMERS/BUYERS 
Mushroom Buyers Tend to be Wealthier and Highly Educated.  

• Income of about $70, 000 or more  
• Households tend to be more educated with bachelor’s degrees as well as 

masters and doctorates. 
 
DEMOGRAPHIC CHARACTERISTICS OF CUSTOMERS/BUYERS 
Ethnicity of Mushroom Buyers 

• Majority of consumers are Caucasian with an increase towards Asian households  
Purchasing Characteristics of Mushroom Buyers 

• Mushroom consumers tend to purchase mushrooms four to five times per year. 
• Average consumer spends $10 a year on mushrooms. 

Demographic Profile by Region 
• West 

o Income $70,000 or more 
o Two member household 
o Empty nesters, living comfortably, childless younger couples 

 Affluent 
 Asian 

• Central 
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o Income $70,000 or greater 
o Childless younger couples, middle aged singles, older singles, younger 

singles, childless younger couples, established families 
 Affluent 
 Hispanic 

• East 
o Income $70,000 or above 
o Three to four member households 
o Older Female head of household, new families, empty nesters 

 Affluent 
 Asian 

• South 
o Income $50-70,000 or more 
o Five member or greater household 
o Kids less than six years old 
o Childless younger couples, empty nesters living comfortably 

 Affluent 
 Asian, Hispanic & Other Race 

Buyer Distribution by Region 
The buyer distribution by region is almost equal with the South having the largest buyer 
distribution of 28 percent. 

• West 25% 
• East 23% 
• Central 24 % 
• South 28 % 

Buyer Distribution by Mushroom Type 
• Packaged Mushrooms 

o West 20% 
o East 24% 
o Central 25% 
o South 31% 

• Raw Mushrooms 
o West 44% 
o East 20% 
o Central 14% 
o South 22% 

The demographics of mushroom buyers are very important because it identifies the type 
of customer currently purchasing mushrooms as well as new customers to pursue in the 
market. 
 
CHARACTERISTICS OF BUYING FIRMS/GOVERNMENT AGENCIES 
Customer Influence on Buying Firms 

• Mushroom shoppers are valuable to retailers. The average shopping basket with 
mushrooms is double the value of shopping baskets without mushrooms. 

• Specific products are usually purchased with mushrooms 
o Fresh carrots, packaged salads, lettuce and fresh potatoes 
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o Sour cream, shredded cheese, yogurt and fresh eggs 
o Spaghetti/ marinara sauce, canned soups, margarine and spreads 

• Target customers and customer preference per region 
o West 

 Bulk items or smaller package sizes  
 Position in high end, perhaps part of gourmet meal solution 
 Asian recipes for point of source materials 

o Central 
 Offer larger package sizes 
 Position in high end, perhaps part of gourmet meal solution 
 Hispanic recipes for point of source materials 

o South 
 Offer larger package sizes 
 Position in high end, perhaps part of gourmet meal solution 

o East 
 Some bulk with moderate package sizes 
 Position in high end, perhaps part of gourmet meal solution 
 Asian and Hispanic recipes for point of source materials. 

Penetration & Buy Rate by Market 
• Penetration is highest among the San Francisco, Los Angeles, and Chicago 

markets.  
Deal Activity 

• A greater percentage of mushroom dollars is sold by deals (features, displays, 
store coupons, manufacturer coupons, and other deals such as price packs or 
bonus packs) than other vegetables. Almost a third of all packaged mushroom 
sales are associated with deals. 

• The East region has the highest deal activity followed by the Central region, 
followed by the South region, and finally the West region. 

Buying Channel 
• Grocery Stores – 1  
• Super Centers – 2  
• Mass – 3  
• Warehouse Club – 4  
• Fruit Stand – 5, portion of raw mushroom consumers purchase here.  

 
PSYCHOGRAPHIC CHARACTERISTICS OF CUSTOMERS/BUYERS (HOW DO THEY THINK?) 
Convenience  

• Today’s cooks want to cook 15 minutes for less 
• Ease of preparation is very important 
• Low price is only moderately important 
• Speed of Consumption is only moderately important 
• Ready-to-eat/ no preparation is moderately important 
• Portability is slightly important 
• Ready-to-heat ingredients are very important 
• Mushrooms are an impulse purchase 
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Obstacles 
• I don’t like or have time to get them ready 
• I forget to buy them 
• I don’t know how to use them 
• I don’t know how to store them 

 
HOW IS THE PRODUCT USED? HOW COULD IT BE USED? 
Cooking Facts 

• Mushrooms are very easy to cook 
• They are very, very fast to cook  
• They go with most every food 
• They are available all year 
• They come in varieties 

Nutritional Facts 
• They are low in carbohydrates 
• They are low fat 

 
AVAILABLE MARKET RESEARCH- PROMOTIONAL PROGRAMS AND CURRENT CAMPAIGNS 
Current Programs 

• Placement next to bagged salad section 
• Secondary displays 

o Inside bagged salad section 
o Meat alternative healthy section 
o Organic produce section 

• Proper assortment and display 
o Larger displays of sliced, minimum 50 percent of display 
o Feature browns at eye level and minimum 20 percent of display 

• Promote frequently and across the different sub-categories 
• Cold chain temperatures are key to fresher product, longer shelf-life, better sales 

and less shrink 
Possible Programs 

• Targeted programs on usage and preparation. In store demos and point of 
source material with recipes are recommended to boost penetrations. 

o These should be formed with Hispanic and Asian population in mind.  
• Point of Source materials 

o Recipe booklets/labels 
o Informational signs 
o Informational Web site. 

• Place mushrooms in a variety of food areas based on what they can be served 
with which increases purchasing. Place in meat sections, salad sections, etc. 

• Consumers purchase for specific occasions, may need to create more occasions 
and options 

o Summer grilling recipes/themes 
o Holiday recipes 
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The customer information and market research suggests programs need to be 
implemented to inform current and potential customers with more information about 
mushroom, including nutritional analysis, handling and storage, preparation, and 
recipes.  Using point of source materials looks to have the most potential for reaching 
the customers with this information. 
 
 

MANAGEMENT TEAM (EXPERIENCE AND KEY PEOPLE) 
Client Company and its Resources 

Pat Jurgensmeyer 
President, J-M Farms 
PatJ@JMFarms.com 
918-533-3520 
 
Terry Jurgensmeyer 
President, Miami Industrials Supply 
TerryJ@MiamiIndustrialSupply.com 
918-533-4005 Cell 
918-542-6311 Office 
 
Steve Engelbrecht 
Satellite Farm Owner 
EFI@jmfarms.com                   
918-533-0390 

 
Eric Riley 
Satellite Farm Manager 
JMCI@jmfarms.com 
918-533-5485 

 
John Tune 
Satellite Farm Manager 
QMI@jmfarms.com 
918-533-8863 
 
MANUFACTURING EXPERTISE AND CAPACITY 
J-M Farms, Inc 
7001 S 580 Rd 
Miami, Oklahoma  74354-6501 

• Stock Symbol:  J-M Farms, Inc 
• Line of Business:  Covered Food Crops Farm Mfg Food Preparations 
• Estimated Annual Sales:  $12,800,000 
• Estimated # of Employees:  320 
• Year Founded:  1979 
• Estimated Employees for This Location:  320 

mailto:PatJ@JMFarms.com�
mailto:TerryJ@MiamiIndustrialSupply.com�
mailto:EFI@jmfarms.com�
mailto:JMCI@jmfarms.com�
mailto:QMI@jmfarms.com�
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http://www.allbusiness.com/companyprofile/J-
M_Farms_Inc/F2AEFBE73033412DBB40834BBF346057-1.html 
 
 

MAJOR PLAYERS IN MARKET SEGMENT 
Competitor Analysis 

The US Food Crops Grown Under Cover Industry is characterized by the presence of 
privately owned farms, with an average harvested area of less than 10 acres. Apart 
from Monterey and Sylvan, some large establishments do operate in this industry, and 
these are often forward-integrated into grading and packaging.  
 
Top Companies by Sales 
   1. Monterey Mushrooms, Inc 
   2. Creekside Mushrooms, Ltd 
   3. Amycel, Inc 
   4. C P Yeatman & Sons Inc 
   5. Elite Mushroom Co Inc 
   6. J-M Farms, Inc 
   7. Gino Gaspari & Sons Inc 
   8. To-Jo Mushrooms, Inc 
   9. Leo, John C & Son, Llc 
  10. Gourmet's Delight Mushroom Co Inc 
 
AllBusiness has profiles of 258 companies in Mushroom Production. Taken together 
these companies have estimated annual sales of $591,848,493 and employ an 
estimated 10,063 people. 
http://www.allbusiness.com/companyindex/Mushroom_Production/669801A3F365CB68
179C6534632FB340-1.html 
 

260 Westgate Drive 
Watsonville, Ca 95076 
Tel: (800) 333-Mush (6874)  
Fax: (831)763-0700  

Monterey Mushrooms 

www.montereymushrooms.com  
 
Overview 
Monterey Mushrooms, Inc. was established in 1971 as a single farm operation in Royal 
Oaks, California. Today, this multi-site business is headquartered in Watsonville, 
California, and has production, sales and administrative offices, internationally. 
Monterey is the country’s largest and only national marketer of fresh mushrooms, 
supplying products for sale to supermarkets, foodservice and ingredient manufacture 
operations, and for preparation of processed, canned, and frozen mushroom products. 
Monterey Mushrooms has15 percent Market Share (estimated $350 Million annual 
revenues). 

http://www.allbusiness.com/companyprofile/J-M_Farms_Inc/F2AEFBE73033412DBB40834BBF346057-1.html�
http://www.allbusiness.com/companyprofile/J-M_Farms_Inc/F2AEFBE73033412DBB40834BBF346057-1.html�
http://www.allbusiness.com/companyindex/Mushroom_Production/669801A3F365CB68179C6534632FB340-1.html�
http://www.allbusiness.com/companyindex/Mushroom_Production/669801A3F365CB68179C6534632FB340-1.html�
http://www.montereymushrooms.com/�
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The following map is a distribution map for the Monterey Group of Mushroom Farms. As 
demonstrated by the map, Monterey has distribution across the United States and 
Mexico

Figure 3        http://www.montereymushrooms.com/overview.htm 
 
Products 

• Retail 
o Clean N Ready® Mushroom 
o Clean N Ready® Bagged Packs 
o Gourmet White Mushrooms 
o Gourmet Portabella Mushrooms 
o Baby Bellas / Brown Mushrooms 
o Gourmet Specialty Mushrooms 
o Fresh Dried Mushrooms 
o Organic Mushrooms 

• Processed 
o Canned Stems & Pieces Mushrooms 
o Canned marinated Mushrooms 
o Fresh Jarred marinated Mushrooms 

http://www.montereymushrooms.com/overview.htm�
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o Frozen Sauces 
o Refrigerated Quick Blanched Mushrooms 
o Services/Product Development/Private Label 

Regional Productions Sites 
• Royal Oaks, CA 
• Las Lomas, CA 
• Morgan Hill, CA 
• Arroyo Grande, CA 
• Madisonville, TX 
• Loudon, TN 
• Temple, PA 
• Princeton, IL 
• Orlando, FL 
• San Miguel, Mexico 

 

One Moonlight Drive 
Creekside Mushrooms Ltd. 

Worthington, PA 16262-9730 
724-297-5491 
http://www.creeksidemushrooms.com/contact.htm 
 
Overview 
Creekside Mushrooms Limited is the world's largest underground mushroom farm, 
300 feet under the earth, in a 150-mile web of tunnels originally created by limestone 
mining.  Creekside is the world's largest mushroom growing facility and the only 
underground mushroom farm in the United States.  Creekside is comprised of over 
500 people from the local community.  Creekside's major market focus is retail and 
foodservice with our commitment to provide long term partnerships with each and 
every customer. 
 
Products 

QTY. OVERWRAP WHITES QTY. OVERWRAP 
SPECIALTY QTY. JARED & CANNED 

   4oz. Miniatures - 6    3.5oz. Oyster - 6    8oz. Jars Marinated - 12 
   4oz. Mini-Sliced - 6    3.5oz. Shitake - 6    8oz. Jars Garlic Italian - 12 
   8oz. Sliced - 6   3.5oz. Enoki - 6     8oz. Jars Sweet Italian - 12 
   8oz. Sliced - 12    4oz. Gourmet Blend - 6    8oz. Jars Zesty Salad- 12 
   8oz. Whole - 12    6oz. Baby Bella - 6    8oz. Jars Mixed Pack - 12 
   10oz. Whole - 10    6oz. Baby Bella's sliced    4oz. Cans Stems&Pieces - 24 
   12oz. Whole - 10    10oz. Baby Bella's - 10 QTY.  DRIED MUSHROOMS 
   14oz. Moon-Bello's - 8    6oz. Portabella Caps - 6    .5oz. Dried Combo #1 - 10 
   16oz. Whole - 8    6oz. Portabella Sliced - 6    .5oz. Dried Combo #2 - 10 

   24oz. Family Pak - 6    7oz. Portabella n' Sauce - 
6     .5oz. Dried Combo #3 - 10 

       14oz. Portabella Caps - 4    .5oz. Dried Combo 

http://www.creeksidemushrooms.com/contact.htm�
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QTY.  BULK WHITES    3.2oz. Bella Burgers - 6 QTY.  WILD MUSHROOMS 
   3 lb. Fancy large    8oz. Exotic Tri-Pac - 5    2oz. Chanterelle - 6 
   5 lb. Medium    2.5oz. Beech - 6    2oz. Hedgehog - 6 
   5 lb. large    3.5oz. Maitake - 6    1oz. Black Trumpet - 6 
   5 lb. Sliced    Variety Pack - 6    2oz. Woodear - 6 
   5 lb. Sliced Tubs x 1        .75oz. Morel - 6 
   5 lb. Sliced Tubs x 2 QTY.  BULK SPECIALTY    1.5oz. Porcini - 6 
   10 lb. small    2 lb. Enoki     2oz. Lobster - 6 
   10 lb. medium    3 lb. Oysters    5 lb. Chanterelle 
   10 lb. Large    3 lb. Shiitake #1's    5 lb. Hedgehog 
   10 lb. Jumbo    3 lb. Shiitake #2's    5 lb. Black Trumpet 
   10 lb. Sliced 3/16''cut thick    4.5 lb. Combo Pack    5 lb. Woodear 
   10 lb. Sliced 1/4''cut thick    3 lb. Port Caps 3 1/2"    1 lb. Morel 
   10 lb. Value Pack    3 lb. Port Caps 4 1/2'' OTY.  ORGANIC MUSHROOMS 
   10 lb. Fresh matures    5 lb. Baby Portabellas    8oz. White Whole - 6 
   10 lb. Fresh Pieces    5 lb. Portabella Sliced    8oz. White Whole - 12 
       5 lb. Portabella Small    8oz. Baby Bellas - 6 
       5 lb. Portabella    8oz. Port. Sliced - 6 
       10 lb. Baby Portabellas    8oz. Port. Caps - 6 
Table 4 
 

260 Westgate Drive 
Amycel Inc. 

Watsonville, CA 95076 
831-763-5300 
831-763-0700 or 763-0700 Fax 
http://www.amycel.com  
 
Overview 
Mushroom spawn is produced by Amycel Inc. at one of its 2 locations in the United 
States, San Juan Bautista California and Madisonville Texas.  
Amycel San Juan Bautista is also the site for production of the inoculums used at all  
Amycel spawn plants. Culture maintenance and inoculum production activities are 
conducted by technicians with many years of experience in all phases of spawn 
production. Master cultures are preserved in liquid nitrogen for long term stability with 
duplicate cultures stored at the Biotechnical Research Laboratory.   
Amycel San Juan Bautista is the home office for the company, not only for inoculum 
production, but for business administration and process development. 
Amycel produces a full range of mushroom spawn including off white hybrids, brown 
strains for Portabella / Crimini production, in addition to Pleurotus (oyster) and Shiitake 
strains. 
 
 
 

http://www.amycel.com/�
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Logos: 

  
Figure 4 and 5 

600 North Baker Station Rd.,  
C P Yeatman & Sons Inc. 

West Grove, PA 19390 
610-869-7211 
http://www.organicmushrooms.com  
 
Divisions of C P Yeatman & Sons Inc. 

• Mother Earth Organic Mushrooms 
• Mother Earth Country Store 
• Mushroom Specialties Marketing Division 
 

Overview 
Organic refers to an "earth friendly" method of growing and processing foods. Weeds 
and pests are controlled using environmentally sound practices which sustain the health 
of our planet.  Our Organic Mushrooms are grown to these strict standards to insure you 
a healthy, delicious product. 
 
Logo: 

 
Figure 6 
 
 

1011 Kaolin Road 
Phillips Mushroom Farms 

Kennett Square, PA 19348 
1-800-722-8818 
www.phillipsmushroomfarms.com 
 

http://www.organicmushrooms.com/�
http://www.phillipsmushroomfarms.com/�
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Phillips Mushroom Farms is located in eastern Pennsylvania. They are not a direct 
competitor with J-M Farms as they do not sell east of the Mississippi River. They 
recently converted all of their production facilities to new, state of the art facilities that 
supposedly add shelf life to the mushroom once it is harvested. Phillips also has 
another legal entity under its ownership call Phillips Gourmet Mushrooms. This entity 
specializes in gourmet blends and specialty orders. 
Strict Quality Control 

• Trained lab technicians inspect all mushroom spawn to ensure pure mushroom 
cultures. 

• All Phillips mushrooms are hand picked, graded and packed swiftly to maintain 
freshness. 

• Phillips Mushroom Farms sells over 35 million pounds of specialty mushrooms 
per year, more than any other mushroom farm in the United States. 

• Phillips Mushroom Farms is capable of shipping to every major city in the United 
States and Canada. 

State Of The Art Equipment 
• Phillips Mushroom Farms has invested millions of dollars to build research 

facilities and expand production capabilities. (Over 1 million square feet of 
growing space.) 

• Post-Harvest Vacuum Cooling helps to keep Phillips mushrooms fresher longer. 
• Research Mycologists work to bring new varieties to the marketplace. 
• Computer-controlled growing environments help to maintain quality and 

consistent production of Phillips specialty mushrooms 
 

Logos: 

 
Figure 7 

 
Figure 8 
 
Packaging Photos: 
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Figure 9 and 10 
OTHER PLAYERS 
Eurofresh (estimated market share: 4 percent)  
Established in Pennsylvania in 1992, Eurofresh now operates one of the largest 
greenhouses in the US, located in Arizona over 265 acres. The company is one of the 
biggest producers of greenhouse tomatoes, with annual sales of about $55 million. 
According to its web site, Eurofresh has a 20 percent share of the greenhouse tomato 
market in the US, producing up to 600,000 pounds of tomatoes each week. The 
company has been introducing new varieties, such as the Campari tomato, in an effort 
to increase its share of the foodservice market.  
  
Village Farms (estimated market share: 2 percent)  
Since it began operations in 1991, Village Farms expanded their greenhouses from 10 
to over 130 acres, relocating from Pennsylvania to Texas, in order to supply tomatoes 
year-round. The company also grows peppers and cucumbers.  
  
Mountain Meadow Mushrooms (estimated market share: less than 1 percent)  
Mountain Meadow Mushrooms is primarily engaged in the production of mushrooms. At 
its central 17-acre facility in California, the farming operation grows white button, brown 
crimini and Portobello mushrooms for sale and distribution across the US. According to 
reports, Mountain Meadow harvests up to 17,000 pounds of mushrooms every day of 
the year, with annual sales of about $7.5 million. 
 



24 | P a g e  
 

SCIENTIFIC LITERATURE REVIEW 
Technical Analysis 

Introduction  
• There is not much technical or scientific research available on mushroom 

packaging or packing lines.  Additionally, research on mushroom production, 
harvesting and handling techniques, and bruise elimination is limited as well.  
Therefore, research on similar fruits and vegetables, such as apples, peaches, 
strawberries, tomatoes, etc. will have to be sufficient for investigation.  The 
articles below cover a variety of topics, and will be broken into several 
categories.  Some articles are applicable to more than one research area, but will 
only be listed on one category. 

• The authors and abstracts of each article are available in alphabetical order by 
article title in the appendix material. 

Scientific Articles 
• Mushroom Production 

o “Design of a Shitake Mushroom Packing Line” 
o “Grading of Mushrooms using Machine Vision System” 

• Packing Lines 
o “Peach Physical Characteristics for Orientation” 
o “A Procedure for Testing Padding Materials In Fruit Packing Lines Using 

Multiple Logistic Regression” 
o “Sorting Table Illumination on Stonefruit Packing Lines in California” 

• Packing Line Impact/Damage Evaluation 
o “Analysis of the Factors Implied in the Fruit to Fruit Impacts on Packing 

Lines” 
o “Analysis of the Mechanical Aggressiveness of Three Orange Packing 

Systems: Packing Table, Box Filler and Net Filler” 
o “Assessment of Apple Damage on Packing Lines” 
o “Fruit Damage Assessment in Peach Packing Lines” 
o “Impact Bruise Estimates for Onion Packing Lines” 
o “Impacts Recorded on Avacado, Papaya, and Pineapple Packing Lines” 
o “Instrumented Sphere Impact Analysis of Tomato and Bell Pepper Packing 

Lines” 
o “Packing Line Bruise Evaluation for ‘Walla Walla’ Summer Sweet Onions” 

• Packing Line Impact/Damage Reduction 
o “Apple Packing Line Damage Reduction” 
o “Reduction of Mechanical Damage to Apples in Packing Lines Using 

Mechanical Devices” 
• Packaging/Shipping 

o “Analysis of Automatic Weight-Fill Bagging Machinery for Fresh Citrus” 
o “Suspended Tray Package for Shipping Soft Fruit” 

• Bruise Estimation and Evaluation Articles 
o “Apple Impact Damage Thresholds” 
o “Fruit and Vegetable Bruise Threshold Prediction Using Theory of 

Elasticity and Failure Tissue Properties”   
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• Mechanical Harvesting Articles 
o “Mechanical Harvesting System for Burley Tobacco” 
o “Multi Purpose, Vegetable Production Machine Investigation” 
 

PATENT SEARCHES 
Electronic Scale  
If we incorporate a scale into the cart design, there will likely need to be an integrated 
printer that can print a barcode sticker to label each till. These four patents deal with the 
design of a scale, some of them including a printer. 
 

• Electronic Scale Printer 
o United States Patent # 4,700,791 
o http://www.google.com/patents?id=8cg5AAAAEBAJ&pg=PA1#v=onepage

&q=&f=false 
o This invention provides an electronic scale printer, and more particularly 

an electronic scale printer in which a printer is connected electrically to the 
electronic scale used in a department store or supermarket etc., and 
required data are printed on a printing sheet under an instruction from the 
electronic scale and issued from the printer. The invention provides a 
printer capable of issuing both a label and a receipt through one printing 
means and more particularly an electronic scale printer in which either a 
label or a receipt corresponding to the kind of printing sheet stored in a 
cassette is printed and issued under proper replacement of the cassette 
having printing sheet for label stored therein with a cassette having a 
printing sheet for receipt stored therein. 

 
• Computing Scale System 

o United States Patent # 4,091,449 
o http://www.google.com/patents?id=_9QvAAAAEBAJ&pg=PA1#v=onepage

&q=&f=false 
o Disclosed is a computing scale system utilizing an integrated circuit 

microcomputer for computing the value of a product being weighed and for 
controlling the operation of a label printer associated therewith. The 
microcomputer operates with 4-bit words, and there is provided a 
multiplexing network for multiplexing weight, price, and status information 
into the microcomputer. Weight readings are made by a bank of photo 
sensors, which read the position of a chart moveable in response to 
weight on the scale platter. Means are provided for performing a parity 
check on the data read by the weight photocells, and the data so read is 
converted from Gray code to BCD code by a table lookup routine. The 
scale system may print labels having weight and computed value, zero 
weight and fixed value, or weight and fixed value. The scale has both 
selectable price and weight dead zone capability with adjustable range. 
There is a motion detection routine employing a variable settling time. 

 

http://www.google.com/patents?id=8cg5AAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=8cg5AAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=_9QvAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=_9QvAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
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• Digital Electronic Scale 
o United States Patent # 4,153,125 
o http://www.google.com/patents?id=UxcvAAAAEBAJ&pg=PA1#v=onepage

&q=&f=false 
o A platform type weighing scale is provided having a horizontally disposed 

base, a vertically disposed column mounted on an extension of said base 
with a hollow base portion in said column and a load beam mounted in 
said hollow base portion connected through a lever to a weighing 
mechanism beneath said platform, said load beam having one or more 
electrical strain gauges mounted thereon which are connected to a read-
out meter mounted on said column to show measurements in units of 
weight. The housing for the read-out meter is preferably adapted to rotate 
horizontally or to tilt from the vertical or both and can also be removed so 
as to provide a number of options including a high level scale, a waist high 
personal scale, or a desk top or wall mounted remote unit. 

 
• Portable Electronic Scale of Minimal Thickness and Weight  

o United States Patent # 4,800,973 
o http://www.google.com/patents?id=qK42AAAAEBAJ&pg=PA1#v=onepage

&q=&f=false 
o A portable electronic scale of minimal thickness and weight is provided 

which is suitable for measuring the weight of an individual or object and 
which can be easily carried hi a bag, stored in a cabinet or hung on a wall. 
The scale comprises a single load-bearing composite plate of composite 
(sandwich) construction with its principle strength concentrated on its top 
and bottom surfaces, and including a center core plate which includes a 
number of small cavities for electronic components. A plurality of shallow 
supporting feet exert a force from below on a plurality of mechanically 
deformable elements embedded rigidly in the composite plate, which force 
is measured and translated by electronic transducers such as strain 
gauges into electrical signals. These signals are summed in a Wheatstone 
bridge configuration, amplified and converted electronically to a digital 
display of the weight. The electronic circuitry fits within the composite plate 
and consumes very small amounts of current when in use so that the need 
for a thick battery is eliminated. The scale (excluding the shallow feet) is 
less than £" in thickness and weighs less than one pound. 

 
Wireless Communications 
Depending on what electronics are used on the cart, they may need to communicate 
with the J-M server to update the CPM system remotely. Since the carts must be moved 
throughout the satellite farm, a wireless connection would be necessary. 
 

• Network Address Management for a Wired Network Supporting Wireless 
Communication to a Plurality of Mobile Users 

o United States Patent # 5,159,592 

http://www.google.com/patents?id=UxcvAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=UxcvAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=qK42AAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=qK42AAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
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o http://www.google.com/patents?id=MiAhAAAAEBAJ&pg=PA1#v=onepage
&q=&f=false 

 
o Apparatus and method for managing bidirectional transmission of 

information between a wired network and at least one mobile 
communication unit (10) in wireless communication with the wired 
network. The wired network is of the type wherein users of the network are 
each assigned a unique network address such as in, for example, a 
TCP/IP network. In accordance with the invention there is provided a local 
gateway (16) coupled between a wireless LAN and the wired network for 
communication with a mobile communication unit. There is also provided a 
global gateway (18) coupled to the local gateway and to remote users of 
the network. The global gateway functions to maintain a plurality of 
network addresses and, in response to a request for an assignment of a 
network address from the mobile communication unit, assigns one of the 
plurality of network addresses to the requesting mobile communication 
unit. The global gateway also buffers and routes data received from a 
remote user, the data being directed to an address corresponding to the 
assigned network address, to the mobile communication unit having the 
assigned address. 

 
• Wireless Local Area Network Communications System 

o United States Patent # 5,276,703 
o http://www.google.com/patents?id=-

qQgAAAAEBAJ&zoom=4&pg=PA1#v=onepage&q=&f=false 
o A local area network including at least one hub unit, at least one 

associated station unit and a wireless communication link between each 
hub unit and its associated station units. The communication link includes 
a wireless down-link channel for transferring information from each hub 
unit to its associated station units and a wireless up-link channel for 
transferring information from each station unit to its associated hub unit. 
Communication is conducted in accordance with a combination time 
division multiplexing and contention based protocol. A synchronized 
common slotted time frame between each hub unit and its associated 
station units is imposed by the hub unit. 

 
Packaging 
To weigh the tills individually, they must be filled individually. Perhaps a good way to 
close the package and apply a sticker would be to do it at the same time. Also, till 
design must be conducive to efficient cooling, as shelf life increases as cooling time 
decreases. 

• Package Closing Label 
o United States Patent # 5,866,183 
o http://www.google.com/patents?id=cQ8XAAAAEBAJ&pg=PA1#v=onepag

e&q=&f=false 

http://www.google.com/patents?id=MiAhAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=MiAhAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=-qQgAAAAEBAJ&zoom=4&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=-qQgAAAAEBAJ&zoom=4&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=cQ8XAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=cQ8XAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
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o A packaging label includes a first portion with permanent pressure 
sensitive adhesive on its bottom face and a second portion substantially 
perpendicular to the first portion and having permanent pressure sensitive 
adhesive on the bottom lace remote from the first portion. The second 
portion typically includes nutritional information and bar coding since the 
label is typically used with clam shell plastic packages for fruits or other 
food items. The first portion of the label is adhesively secured to the lid of 
a clam shell container and after the container is filled with food items, the 
lid is closed, the second portion of the label is unfolded from a compact 
position which facilitates stacking and transportation, and the adhesive on 
the second portion is secured to the bottom of the container, holding the 
lid closed. The bar coding is preferably on the top face of the second 
portion opposite the adhesive so that it can be scanned merely by 
dragging the bottom of the container over a scanner (e.g. in a grocery 
store). 

 
• Method and Container for the Improved Packing and Cooling of Produce 

o United States Patent # 5,738,890 
o http://www.google.com/patents?id=VwMdAAAAEBAJ&zoom=4&pg=PA1#

v=onepage&q=&f=false 
o Method for improved packing and cooling of produce by improving the flow 

of ventilation air to the produce, and apparatus to practice the method. 
According to the present invention, baskets for the packing of fruit are 
provided with ventilation channels disposed upon a lower surface of the 
basket Vent apertures communicate between the ventilation channels and 
the produce stored in the baskets. After packing the baskets with produce, 
they are loaded into trays. The trays are provided with tray vents which 
align with the ventilation channels. In this manner, entire pallets of 
produce-filled baskets can be efficiently chilled by introducing a flow of 
cooling air into the tray vents, through the ventilation channels and thence 
through the produce packed inside. The trays and baskets are sized so as 
to occupy all of the surface area of a standard shipping pallet, and to 
minimize the movement of the baskets within the trays, and of the trays 
with respect to one another. 

 
• Tray for the Improved Packing and Cooling of Produce  

o United States Patent # 6,007,854 
o http://www.google.com/patents?id=UC0YAAAAEBAJ&pg=PA1#v=onepag

e&q=&f=false 
o Method for improved packing and cooling of produce by improving the flow 

of ventilation air to the produce, and apparatus to practice the method. 
According to the present invention, baskets for the packing of fruit are 
provided with ventilation channels disposed upon a lower surface of the 
basket. Vent apertures communicate between the ventilation channels 
and the produce stored in the baskets. After packing the baskets with 
produce, they are loaded into trays. The trays may be provided with tray 

http://www.google.com/patents?id=VwMdAAAAEBAJ&zoom=4&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=VwMdAAAAEBAJ&zoom=4&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=UC0YAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
http://www.google.com/patents?id=UC0YAAAAEBAJ&pg=PA1%23v=onepage&q=&f=false�
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vents which align with the ventilation channels. Alternatively, the trays may 
be formed without tray vents to improve some cooling regimes. In this 
manner, entire pallets of produce-filled baskets can be efficiently chilled by 
introducing a flow of cooling air into the baskets and thence through the 
produce packed inside. The trays and baskets are sized so as to occupy 
all of the surface area of a standard shipping pallet, and to minimize the 
movement of the baskets within the trays, and of the trays with respect to 
one another. 
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Definition of Customer Requirements & Development 
of Engineering Specifications 
CUSTOMER REQUIREMENTS  
J-M Farms "hired" our team to improve the efficiency and quality of their mushroom 
packaging process, specifically at their satellite farms. Their suggestion at the beginning 
of the project was a new cart that would be able to carry out all of the functions of the 
packaging line in a compact unit. 
 
This new picking/packaging cart was not a requirement, but it is one of the possibilities 
we have considered. As we have collected more data and assessed the situation more 
in-depth, we realized we are more of a consultant team than a design team. 
 
This actually means we have a greater ability to help J-M Farms better their product and 
productivity, because our view isn't narrowed to a single facet of the harvesting or 
packaging process. Our end product will still be to improve the efficiency and quality of 
the mushroom packaging process, but it might be as much of a process refinement as a 
new machine. 
 
RADICAL IDEAS 
Team Pay Groups 
The current system pays the picker by the pound and the packing line workers at an 
hourly rate. In this system, the picker is paid for the mushroom he has picked, even if 
some of them get dropped or spilled later down the line. Instead of approaching it as 
"you do your job, I do mine," the workers could be reorganized into team pay groups. 
The team would get paid based on what goes onto the truck, ready to ship out. This 
would increase motivation to decrease waste and would foster teamwork among the 
members across the different steps in the harvesting process. 
 
Sell Tills by Count, not by Weight 
Mushroom tills sold in stores today must meet a certain minimum weight. This 
unfortunately leads to unsold product, as the customer doesn't pay for whatever excess 
is in the container. Meat, on the other hand, has a variable price determined by what the 
weight is. This allows for a larger range of acceptable values, while assuring that the 
entire product is being paid for. 
 
This concept could be applied to mushrooms by packaging tills by the number of 
mushrooms inside, not by a goal weight. The till could be weighed once, yielding a 
sticker to show what weight the box is. If a store still insists mushrooms be sold by 
weight, the weight would be available, but the process of packing would be much 
simplified. As it is now, each till must be weighed three times to assure it meets 
minimum weight. Placing a certain number of mushrooms inside a till would be easy for 
the picker to do without any fancy equipment. 
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Proposed Media/Communications Plan 
MEDIA MATERIALS 
The communications plan for J-M Farms includes both business-to-business elements 
as well as business-to-customer elements. While the business-to-business relationship 
is already developed, there are areas of improvement.  Based on customer analysis, the 
best way to reach the customer is through point of source materials. 
Business-to-Business 

• Web page 
o J-M Farms already has a very good Web site. An additional Web page for 

buyers to access information about J-M Farms such as quality control, 
traceability statistics, efficiency data, recycling and conservation efforts 
may increase orders or reach new buyers. 

• Flier or Brochure 
o An informative brochure to distribute to all current buyers and potential 

buyer explaining J-M’s dedication to quality mushrooms, next-day service, 
traceability standards, recycling and conservation effort. This provides the 
buyer with quality information to pass on to the customer. Also, this option 
will make the buyer a more satisfied customer of J-M farms, and may lead 
to an increase in sales or new buyers. 

Business-to-Customers 
Customer analysis shows most people do not know how to store, handle, and prepare 
mushrooms which prevents them from purchasing mushrooms.  Research also shows 
people are willing to learn how to include mushrooms in their diet. 

• Web page 
o An additional Web page for customers to learn about J-M Farms efforts to 

produce a quality product, recipes, storage and handling procedures, 
recycling and conservation efforts, and traceability statistics.  This 
provides customers with around-the-clock access about J-M Farms and 
mushrooms.  

• Recipe/Fact Booklet Label  
o This would be similar to the label booklet sometimes found on strawberry 

containers that have recipes and information when you unfold the booklet.  
This would serve as a point of source material with recipes and facts 
about mushrooms.  As the product would go directly to the customer, J-M 
Farms would not have to worry about buyer providing the information to 
customers. 

• Recipe Cards 
o This would serve as another point of source material.  The card would 

have recipes including mushrooms for consumers to expand their 
experience with mushrooms.  The delivery method for the recipe cards 
has two alternatives, including mail and displays with the mushrooms.  
The main problem with both alternatives is the recipe card actually 
reaching the customer. 

• Fact Cards 
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o This would include information such as storing, handling, and preparing 
mushrooms as well as nutritional facts.  The delivery method has the 
same possibilities and problems as the recipe card.  
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Proposed Business Plan/Financial Analysis 
BUSINESS MATERIALS 
Executive Summary 

• The executive summary will give a one page overview of the entire business 
plan. It will give the main purpose for the business plan and tell the reader the 
main points and arguments made. 

Industry Analysis 
• The industry analysis is obtained from IBIS WORLD and is a general overview of 

the industry. It will include the past trends for the mushroom and covered 
vegetable industry, as well as provide a forecast for industry growth in upcoming 
years. 

Competitive Analysis 
• The competitive analysis will detail all of the major competitors in the mushroom 

market at the present time as well as detail all internal competitions to the 
proposed engineering solution. 

o Internal Competition-This portion of the competitive analysis is going to 
detail the completion that is our possible engineering solutions face within 
the business.  

o External Competition-The external competition will be focused on 
regional/local completion and national competition. It will provide a 
detailed look at each of the competitors that J-M Farms faces. Besides a 
detailed look at each competitor, it will provide a summary and analysis of 
what each competitor does best that could be incorporated by J-M and 
what each competitors does not do good. 

S.W.O.T Analysis 
• The S.W.O.T. analysis will give an in depth look at what J-M does best, where 

they need to improve, and where there are areas elsewhere that they could take 
advantage of. 

Marketing Analysis 
• The marketing analysis will detail where the current product is sold and where 

there are holes in the market that could be exploited to gain business both by 
penetration of a new market and saturation of a current market. 

Conclusion 
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Generation of Design Concepts 
FEASIBILITY EVALUATION AND DETERMINATION OF POSSIBLE SUITABLE DESIGNS  
Ergonomic/Industrial Ideas 

• Crop Production Measurement, CPM, Weighing Station at Satellite Farms 
o Description 

 This design idea will involve implementing a CPM weighing station 
at some or all of J-M’s satellite farms.  The mushrooms will be 
weighed at each satellite farm once they are picked.  This will 
eliminate all but one CPM station at the main facility. 

o Advantages 
 The major advantage to this implementation is that it would make 

the processes at the main facility less condensed.  By taking away 
the weighing stations at the main farm, the space of the packaging 
floor will increase.  This would allow the company to easier 
implement some changes on the packaging floor if deemed 
necessary. 

 Another advantage will be a deepened relationship with 
management.  Since the growers at the satellite farms are able to 
maintain closer relationships with the pickers than at the main 
facility, the QA team will likely be the same way.   

o Disadvantages 
 Initial cost and capital investment required to put the new 

equipment in the satellite farms is the major disadvantage. 
 A potential, but not certain, disadvantage is space.  Bella Corp 

does not know if each satellite farm has the current space 
requirements required for the equipment. 

o Feasibility 
 The feasibility of this idea is high.  J-M Farms has contemplated 

this idea in the past, but never had the opportunity to do it.  This 
idea has the easiest implementation of all ergonomics ideas listed. 

• CPM Station and Packing Line at Satellite Farms 
o Description 

 This idea will require the implementation of a CPM weighing station 
and mushroom packaging line at some or all of J-M’s satellite 
farms.  The mushrooms picked at the satellite farms will be 
weighed and packaged on site.  They will be ready for shipment 
when leaving the satellites.  This will eliminate all but one CPM 
station at the main facility, and decrease the volume of packaging 
at the main facility. 

o Advantages 
 With this implementation, the mushrooms would be ready for 

shipment at the satellite farms.   
 This will decrease the work load of those at the main facility. 
 This will increase the amount of space available on the main 

packaging room floor.  This extra space will allow the main facility 
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to focus primarily on sliced mushrooms.  Since there is a lot of loss 
associated with the sliced mushrooms, this will be very beneficial. 

 If Bella Corp was to streamline, or redesign the current packaging 
process, the satellite farms could be used to test the feasibility of 
the new design. 

o Disadvantages 
 Initial cost and capital investment required to put the new 

equipment in the satellite farms is the major disadvantage. 
 The next disadvantage is space. Having a CPM weighing station 

and packaging line at the satellites will require a substantial amount 
of floor space.  

o Feasibility 
 Feasibility for this alternative is lower than the feasibility of a CPM 

weighing station at the satellite farms since it will require an 
additional amount of extra floor space, but that doesn’t mean that it 
is infeasible.  This idea has been mentioned by administrators of J-
M Farms. 

• Redesign/Alter Packing Floor at Main Facility 
o Description 

 This design concept will involve streamlining the packaging process 
at the main facility.  This will be done by altering the layout of the 
packing room floor. 

o Advantages 
 This will eliminate redundant and unnecessary processes resulting 

in increased efficiency. 
 This could also minimize mushroom loss in the system. 

o Disadvantages 
 This implementation would disrupt the repetition cycles of the 

current workers at the main facility.  It would require the workers to 
adjust to the new set up.  It may take several weeks for these 
people to get used to the changes. 

 Depending on the changes implemented, a shut down day may be 
required to get all the equipment moved and set up in the correct 
location.   

o Feasibility 
 This ergonomic idea is feasible for J-M Farms.  Moving all of the 

equipment to the proper location will require the most work and the 
most inconvenience for J-M Farms, but these changes could be 
implemented with a night crew, without requiring the company to 
stall production. 

 One worker in the packaging process at J-M Farms mentioned to 
the team that J-M administration has alluded to 
streamlining/redesigning the process for several years. 

• Redesign/Alter Slicing Line at Main Facility 
o Description 
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 This design concept will involve streamlining the slicing line to a 
packaging line at the main facility.  This may require altering the 
layout of the packing room floor.  This idea may involve a machine 
design component, if necessary, to catch mushrooms that are 
currently being dropped, since there are substantial losses 
associated with the slicing line. 

o Advantages 
 Streamlining the mushroom slicing line to the packaging line would 

increase the efficiency by eliminating some unnecessary steps in 
the current process. 

 Mitigating dropped mushrooms associated with the slicing line will 
significantly increase total production. 

o Disadvantages 
 This implementation would disrupt the repetition cycles of the 

current workers at the main facility.  It would require the workers to 
adjust to the new set up.  It may take several weeks for people to 
adjust to the changes. 

 Depending on the changes implemented, a shut down day may be 
required to get all the equipment moved and set up in the correct 
location.   

o Feasibility 
 This idea is feasible.  Moving all of the equipment to the proper 

location will require the most work and the most inconvenience for 
J-M Farms, but these changes could be implemented with a night 
crew, without requiring the company to stall production. 

 Likewise, the slicing line is not always running at the same times as 
the packaging line.  The slicing line could easily be worked on while 
production continued. 

• Temperature/Time Studies of Entire Operation 
o Description 

 This study would determine where the mushrooms see the highest 
temperatures, and sit for the longest periods of time.  This study 
could also show the length of time it takes for a mushroom to go 
through the entire system, from picking to shipment.  Focus would 
be given to Mondays and Fridays, and late in the evening when 
worker productivity is expected to be at its lowest. 

o Advantages 
 Weaknesses in the system would be pointed out for future 

improvements.  
o Disadvantages 

 None 
o Feasibility 

 This option is feasible for the team, depending on the selection of 
design concepts and which direction the team is encouraged to 
pursue next semester. 
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Machine Design Ideas 
• Picker Cart with Scales 

o Description 
 This design will focus on altering the current picker cart, to one that 

has scales, where the pickers are able to pick mushrooms based 
on weight and not volume. 

o Advantages 
 This will allow the pickers to pick mushrooms by weight and not 

volume. 
 This will increase the shelf life of the mushrooms because of 

decreased handling. 
 This would likely get rid of the QA lines in the packaging line.  With 

this alternative, the tills will already have the appropriate weight of 
mushrooms when shipped to the main facility.  Once arriving, these 
mushrooms will get weighed for CPM data, and will go directly to 
the packaging process.  

o Disadvantages 
 The carts will be exposed to lots of dirt and grime in the picking 

rooms.  The electronic and mechanical components of the scales 
will have to be able to handle this harsh environment. 

 Since the carts get washed and sanitized every day, the 
components will have to be removed prior to washing, or able to 
withstand getting wet. 

 By adding scales to the cart, the size will likely have to be 
increased.  Increased size of the cart will restrict the flexibility of 
movement and speed of transportation in the picking rooms and 
around the satellite farms. 

 If a new cart is designed, the old cart will have to be shucked.  A 
new cart design will require a large capital investment for J-M 
Farms.  One hundred (100) carts will have to be fabricated, since 
this is roughly the number of pickers working for the company. 

 A new cart will require more work out of the pickers, so they will 
have to be paid more. 

 Implementing a new cart could require the design of a new plastic 
container for shipment around the facility.  This will require a 
substantial capital investment, while still renting the RPCs for 
shipment to and from their current market. 

 J-M Farms will likely have produce and manufacture a new cart in 
house.  Producing large numbers of these will require a hefty time 
input, and will be inconvenient. 

o Feasibility 
 The team has observed that the current cart used at J-M Farms 

works great.  A new cart design may or may not be as satisfactory 
as their current design.  Of the cart designs, this is the most likely to 
be successful because of the overwhelming disadvantages with a 
cart that weighs and packages mushrooms. 
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• Weighing/Packaging Cart (using tills with plastic wrap) 
o Description 

 This design will focus on altering the current picker cart, to one that 
has scales and a packaging line that wraps the tills in plastic.  This 
design is focused on ‘field packaged’ produce. 

o Advantages 
 Once the mushrooms come out of the picking room, they will be 

completely ready for shipment. 
 This will increase the shelf life of the mushrooms because of 

decreased handling. 
 The produced could be marketed as ‘One-Touch’ products. 
 This will get rid of the entire CPM station, packaging line, and QA 

line at the main facility. 
 Costs of labor will be decreased at the main facility. 

o Disadvantages 
 The carts will be exposed to lots of dirt and grime in the picking 

rooms.  The electronic and mechanical components of the scales 
will have to be able to handle this harsh environment. 

 Since the carts get washed and sanitized every day, the 
components will have to be removed prior to washing, or able to 
withstand getting wet. 

 By adding scales and a packaging process to the cart, the size will 
have to be increased, likely doubled.  Increased size of the cart will 
substantially restrict the flexibility of movement and speed of 
transportation in the picking rooms and around the satellite farms. 

 If a new cart is designed, the old cart will have to be shucked.  This 
cart design will require the heaviest capital investment for J-M 
Farms.  One hundred (100) carts will have to be fabricated, since 
this is roughly the number of pickers working for the company. 

 Of the three cart options, this will require the most work out of the 
pickers.  This option will increase their work load substantially.  The 
satellite farms would probably have to make a few manual labor 
additions to cover the increased work load of the pickers. 

 Implementing a new cart could require the design of a new plastic 
container for shipment around the facility.  This will require a 
substantial capital investment, while still renting the RPCs for 
shipment to and from their current market. 

o Feasibility 
 The team has observed that the current cart used at J-M Farms 

works great.  A new cart design may or may not be as satisfactory 
as their current design.  Of the cart designs, this is the least likely to 
be successful because of the overwhelming disadvantages with a 
cart that weighs and packages mushrooms. 

• Weighing/Packaging Cart (using tills with snap on lids) 
o Description 
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 This design will focus on altering the current picker cart, to one that 
has scales and a packaging line, but instead of wrapping the tills in 
plastic, the tills have a snap on lid.  This design is focused on ‘field 
packaged’ produce. 

o Advantages 
 Once the mushrooms come out of the picking room, they will be 

completely ready for shipment. 
 The decreased handling will increase the shelf life of the 

mushrooms. 
 The produced could be marketed as ‘One-Touch’ products. 
 This will get rid of the entire CPM station, packaging line, and QA 

line at the main facility. 
 Costs of labor will be decreased at the main facility. 

o Disadvantages 
 The carts will be exposed to lots of dirt and grime in the picking 

rooms.  The electronic and mechanical components of the scales 
will have to be able to handle this harsh environment. 

 Since the carts get washed and sanitized every day, the 
components will have to be removed prior to washing, or able to 
withstand getting wet. 

 By adding scales and a packaging process to the cart, the size will 
be increased, likely doubled.  This significant size increase of the 
cart will substantially restrict the flexibility of movement and speed 
of transportation in the picking rooms and around the satellite 
farms. 

 If a new cart is designed, the old cart will have to be shucked.  A 
new cart design will require a large capital investment for J-M 
Farms.  This cost of this cart will be between the other two 
mentioned.  One hundred (100) carts will have to be fabricated, 
since this is roughly the number of pickers working for the 
company. 

 A new cart will require more work out of the pickers, so they will 
have to be paid more.  The satellite farms would probably have to 
make a few manual labor additions to cover the increased work 
load of the pickers. 

 Implementing a new cart could require the design of a new plastic 
container for shipment around the facility.  This will require a 
substantial capital investment, while still renting the RPCs for 
shipment to and from their current market. 

o Feasibility 
 The team has observed that the current cart used at J-M Farms 

works great.  A new cart design may or may not be as satisfactory 
as their current design.  This is less likely to be successful than a 
cart that just weighs the tills because of the added disadvantages 
with the packaging side. 
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 One way to make this idea more feasible is to require the pickers to 
put the lids on the tills, but this added responsibility will decrease 
their speed at picking mushrooms.  This disadvantage of the 
pickers will have to be compensated for somewhere in the system.  

 
IMPACTS OF PROPOSED DESIGN SOLUTIONS 
Societal 

• Successfully redesigning the packing room floor will decrease the number of 
necessary workers in the packaging room.  Some jobs may be removed.   

• A successful design of a new cart will increase the number of workers needed at 
the satellite farms, so jobs will be created.  Adversely, some jobs involved with 
latter parts of the mushroom packaging process may be eliminated, depending 
on the design, but it is possible these jobs will simply transfer to the satellite 
farms. 

Environmental 
• The design of a new cart may encourage J-M Farms to use snap on plastic lids 

instead of plastic wrap.  These lids have a higher recyclable rating than the 
current plastic.  Here, the entire mushroom package will be 100 percent 
recyclable.   

Global 
• No global impacts could be determined. 
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Project Schedule  
GANTT CHART 
Below is Bella Corp’s project schedule using a Gantt Chart. 

 
Figure 11 
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Figure 12 

 
Figure 13 
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Figure 14 

 
Figure 15 
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Figure 16 

 
Figure 17 



45 | P a g e  
 

 
Figure 18 

 
Figure 19 
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Proposed Budget for Prototype 
Bella Corp will not have a proposed budget for a prototype until we meet with J-M 
Farms and determine which direction they want to pursue.  As soon as a design is 
determined as budget will be formulated for the project.
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FRESH MUSHROOM
ATTITUDE & USAGE TRACKING 

STUDY FINDINGS

May, 2008



METHODOLOGY

• A total of 500 interviews were completed via the internet 
among primary household grocery shoppers (female & 
male).

– Respondents were screened to ensure that they have 
purchased fresh mushrooms within the past year.

– Results will be compared to previous studies (where 
applicable) and tracked going forward.



TOP-5 FAVORITE FRESH VEGETABLES

• Fresh mushrooms are third in overall popularity…
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TOP-5 MOST HEALTHY FRESH VEGETABLES

• However, further consumer education is warranted…
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OVERALL INCIDENCE OF PURCHASING 
FRESH MUSHROOMS

• The percentage of households who have purchased fresh 
mushrooms in the past year continues to climb…
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HEAVY VS. MEDIUM VS. LIGHT USERS

• Most consumers are defined as either medium or light 
purchasers…
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TYPE OF MUSHROOM PURCHASED MOST 
RECENTLY
• Findings are more or less in line with last year, as White 

mushrooms are by far the most popular variety…
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QUANTITY OF LAST MUSHROOM PURCHASE

• Also in line with last year, most of the shoppers purchased 
between 8 and 10 ounces of mushrooms…
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WHERE MUSHROOMS ARE PURCHASED 
MOST OFTEN
• While supermarkets have lost share of wallet, incidence of 

purchasing mushrooms at other outlets increased 
significantly…
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OVERALL SATISFACTION WITH QUALITY OF 
MUSHROOMS AVAILABLE
• Shoppers have become more savvy – with many indicating 

that they sort through the display to find good mushrooms 
versus 2005…
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FREQUENCY OF NOT PURCHASING 
MUSHROOMS DUE TO QUALITY
• Despite having to look through the display, most indicate 

that they either “rarely” or “never” not purchase 
mushrooms for quality reasons…
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ENTICEMENTS TO PURCHASE MORE 
MUSHROOMS – TOP-3 CHOICES

• In addition to quality and price, health is also a motivating 
factor…

43%

37%

32%

24%
21% 19%

15% 14%

0%

20%

40%

60%

2008

If they didn't spoil so fast

If they were more affordable

If they were on sale/had a
coupon
If I knew more about their
health benefits
If I knew more ways to serve
them
If I knew they were a
"superfood"
If I had more time to cook

If they looked better in the
stores



LAST TIME MUSHROOMS WERE CONSUMED

• Mushroom consumption has also increased vis-à-vis 2005, 
with nearly 6 in 10 having eaten them within the past 
week…
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WHERE FRESH MUSHROOMS HAVE BEEN 
CONSUMED (PAST YEAR)
• Fresh mushrooms are significantly more likely to be 

consumed in the home versus 3 years ago…
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DISH EATEN MOST OFTEN W/MUSHROOMS

• While overall findings are similar to previous years, more 
consumers are sauteeing mushrooms in 2008 than in 
previous years…
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INCIDENCE OF USING NEW RECIPES (PAST 6 
MOS.)

• Along these lines, more respondents are trying out new 
recipes including mushrooms…
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FRESH MUSHROOM LIKES

• Mushrooms are credited for their taste and versatility, 
however, health and value are not inherent strengths…
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FRESH MUSHROOM DISLIKES

• In line with previous findings, spoilage concerns and price 
are some of the major complaints consumers have with 
fresh mushrooms…
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MOST IMPORTANT ACTION TO EAT/LIVE 
HEALTHIER
• While most consumers indicate that they’re eating healthier 

compared to a couple of years ago, increasing exercise is 
perceived to be the most important thing they can do for 
themselves…
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SOURCES FOR HEALTHY EATING 
INFORMATION
• Most consumers look to the Internet for information 

regarding healthy eating…
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FRESH MUSHROOM HEALTH PERCEPTIONS

• In general, consumers perceive fresh mushrooms to be 
healthy/good for the diet…
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FRESH MUSHROOM HEALTH PERCEPTIONS

• However, most are not aware of the specific health benefits 
provided by fresh mushrooms…
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CONCLUSIONS

• While incidence of fresh mushroom purchasing continues to 
be strong and is becoming more of a mainstream product, 
there is room for additional growth.

– About three-quarters have bought them in the past year – up 
from 62% in 1994

– 95% of households have consumed fresh mushrooms at home 
in 2008 – versus 60% in 2005



CONCLUSIONS

• The key challenge continues to be converting medium and 
light purchasers to heavy ones.

– Consumer education should continue to stress:

• Storage/spoilage information
• Specific health benefits

$$$BETTER VALUE FOR THE MONEY$$$



CONCLUSIONS

• In addition, the wide variety of fresh mushroom 
choices should be communicated – offering 
consumers more choice.

• Along these lines, fresh mushroom versatility 
should also be integrated into the marketing 
strategy via new recipes, as shoppers are very 
receptive to new uses.

• The Internet should be utilized as much as 
possible, as it is the medium where consumers 
get most of their information about healthy 
eating/foods.



Consumers are Changing

By Dr. John L. Stanton
Department of Food Marketing

Saint Joseph’s University 
www.johnlstanton.com

jstanton@sju.edu

http://www.johnlstanton.com/�


Another way to say it is:

“Shift happens”



The single biggest change in 
consumer buying habits has been 

the quest for convenience



Women are in the midst of a Time Famine



Time Starved Consumers

• Almost 80% of adult women work outside 
the home

• Average work week getting longer (163 
more hours/year than the 1960s)

• Perception of time poverty increases



According to Tyson research 
today’s cooks want to cook

15 minutes or less

versus 30 minutes in the ‘80s;
versus 2.5 hours in the ‘50s



Some involvement is still 
important in meal preparation

• According to Stouffer’s, women ages 25-
50 have time concerns but they also want 
to feel like they have done something to 
make the meal. 

• 80% of women believe “stove top” 
preparation is closer to homemade.
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It has affected almost every section 
of the grocery store as well as the 

stores themselves





UPC coded vegetables are up!



Number of 
Pacesetters

102 87 91 95 120

Percent of New Pacesetter Brands 
offering convenience as a benefit

17%

28% 29% 31%

42%

1994-95 1996-97 1997-98 1998-99 1999-2000

Increasing trend toward 
convenience

Pacesetters:  top 200 or so new brands with year-one sales +7.5 mm



Ready-to-heat and ingredients 
are where the action is!
The supermarket’s new role will 
be as the “family’s sous chef.”



Here’s 
another 
example



This is merchandised in the 
MEAT Aisle



What else is in the meat aisle?

• Produce such as 
– Stir fry vegetables near the steak
– Refrigerated mashed potatoes
– Vegetable soup mixes near the chuck and 

beef bones
• To name but a few
• What is missing?



Some companies are providing 
food that can be easily made into a 

meal such as a chicken Caesar



How About Bacon, Lettuce 
and Tomato Merchandised 

Together!



Fresh Cut 
Fruit is more 
convenient 
and more 
profitable!



This is not news; A.C. Nielsen* 
wrote this about the produce 

section:

Make these categories more 
accessible and leverage them as 
impulse purchases in other store 

sections to enhance meal 
occasion trips. 

*A.C. Nielsen insight magazine 12/15/03



How does the future fare for mushrooms?
• They are very easy to cook
• They are very very fast to cook
• They are low carb
• They are low fat
• They go with most every thing from pizza 

to beef stroganoff
• They are available all year
• They come in many varieties 



But what must be done to get 
consumers to buy more

• Follow the advice of Robert Sokolnicki:
• Make it easier and more convenient to use 

mushrooms. 

• Find out what are the obstacles to using 
mushrooms and remove them.



The obstacles are simple to 
understand

• I don’t like or have time to get them ready
• I forget to buy them
• I don’t know how to use them
• I don’t know how to store them



My presentation tomorrow will 
talk about the products and 

labels that can overcome these 
obstacles



As Phil Mickelson said about Golf:

• It’s simple it just isn't easy. Nor will 
overcoming the consumer obstacles about 
mushrooms be easy.

• It will require a change of grower attitude 
about how you go to market.  

• Some of you just won’t be able to do it.



In one case a wholesaler provided a 
retailer with 10 hanging racks for 

Parmesan cheese.  They were put in all 
the sections where cheese could be used.

When the wholesaler 
returned to the store all the 
racks were in the storeroom 

(empty).  “We took the 
damn things out, we 

couldn’t keep them filled,”
the retailer said.



• In a fast changing world, what 
worked yesterday probably 
doesn’t work today.

»Peter Drucker, 1998



“Complacency is something 
confectionery manufacturers, 

retailers and wholesalers 
cannot indulge in.”

Joe Viviano
Vice Chairman 

Hershey Foods Corp.



Words of Darwin
• In the struggle for 

survival, the fittest win out 
at the expense of their 
rivals because they 
succeed in adapting 
themselves best to their 
environment. 

• Survival is about 
adaptation!

– Charles Darwin (1809 -
1882), The Origin of 
Species 1859

http://www.quotationspage.com/quotes/Charles_Darwin/�
http://www.mcdcwain.freeserve.co.uk/kill7.htm�


Mushroom growers can heed the 
words of Darwin

• Adapt or die away!
• Adapt and flourish 

• But unlike the animals you have a choice.



Choose today!
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Background

ACNielsen Homescan Fresh Foods consumer 
panel provides the data to document 
consumer purchasing behavior across fresh 
food categories and retail channels.  

The consumer panel consists of roughly 10,000 households.  
The purchasing behavior of these panelists, in aggregate, 
accurately reflects (projects to) all households in their 
region and the rest of the country.  

Channel*Facts allows comparisons of basic shopping 
measures across category buyers within key channels and 
accounts. 
Consumer*Facts provides household purchasing behavior and 
demographic profiles.
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Background

Consumer Panel

FF / RW PurchasesUPC Purchases

Fresh Foods 
Consumer*Facts

How do consumers shop fresh foods 
and my category?  Who are the 
consumers of this category?

Fresh Foods Channel*Facts
How do consumers shop and buy the 
category in a particular channel?
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Research Project Objectives

Gain insight into the mushroom consumer across 
regions and markets.    

HOW are consumers purchasing the mushroom 
category:

Category Purchase Components – evaluate dollar worth and size of 
category buyers, buy rate, purchase frequency, purchase size, 
dealing activity, basket size, and buyer conversion.
Opportunity Assessment – mushroom sales opportunities across 
regions and markets.

WHO are the mushroom consumers:
Demographic Profile – identify who mushroom buyers are (by 
income, HH size, heads of households, presence of kids, etc.).  
Demonstrate the value of buyers according to their demographic 
profile.  
Regional Comparisons – assess how consumers vary by 
geographic region.



Key Findings & 
Implications
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Key Findings
Penetration of mushrooms is relatively low, but the spend 
rate on the category is among the highest, trailing only 
potatoes and tomatoes.

Mushrooms are a large portion of the vegetable consumer’s 
annual spend, and is a higher ring category. 
The mushroom consumer makes an average of 5 trips per year 
on mushrooms, and the average transaction size is among the 
highest of all vegetables.

Majority of mushroom sales are in packages (UPC).  The 
spend rate of UPC mushrooms is nearly double that of RW 
mushrooms.  
Mushroom buyers are evenly distributed nationally. There 
are distinct differences in mushroom type preferences 
across the country. 

The Central region is slightly more developed than other 
regions. RW mushrooms have a strong presence in West, 
where the region captures 44% of buyers.  
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Key Findings
Penetration is highest in major markets – San Francisco, 
Los Angeles and Chicago.  

Particularly in San Francisco, 50% of all households are buying 
the category.  Interestingly, deal activity is among the lowest in 
San Francisco.  Purchase behavior in SF is independent of any 
deal incentive.  

Buy rate is second highest in Atlanta.  
There is a group of core buyers in Atlanta that are either buying 
mushrooms at a high price point, buying a significant amount 
or making frequent trips. 

San Francisco is a top performing market, with significantly 
higher penetration and buy rate than other markets.  
Atlanta is a market of opportunity, where spend rate is high 
but penetration is the lowest.  

Further research is recommended to examine usage patterns of 
these core mushroom buyers in Atlanta.  
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Key Findings
The South region dominates in total sales, but the East 
region has heavier category buyers that are spending more 
and make the most category trips per year.  
Deal activity varies widely across regions, and is lowest in 
the West, where only 20% of total dollars were associated 
with promotion/discounting.  
Consumers are shopping mushrooms primarily through 
traditional grocery stores.  

Compared to produce and vegetables, mushroom buyers 
shopping alternative formats (Mass, Club) is minimal with the 
exception of Super Centers, where 16% of mushroom buyers 
are shopping the category.  
A portion of RW mushrooms buyers are shopping fruit stands.  

Repeat purchase level of the category is generally high (70% 
nationally), and is highest in the Central and East regions 
where deal activity is also more prominent.  
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Key Findings
Households that purchase mushrooms tend to be more 
affluent 2 person households.  

The category also exhibits strong skews towards Asian 
households.  
Households in the West tend to be affluent, smaller households 
that are Empty Nesters or Childless Younger Couples.  
In the East and South, however, households tend to be larger 
with children.  

The main differences between the average vegetable and 
average mushroom consumer is that mushroom households 
tend to be slightly more affluent, educated and have strong 
skews towards Asian households.  

The category also attracts more childless younger couples, and 
fewer older singles.  This younger, highly educated 
demographic that may be open to targeted programs on usage 
and preparation. In store demos and POS material with usage 
(recipes) are recommended to boost penetration.
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Key Findings
Mushroom shoppers are valuable to retailers.  The average 
shopping  basket with mushrooms is more than double the 
value of a shopping basket without mushrooms.
Dairy products and specific produce items are most likely to 
be purchased along with mushrooms:  

Fresh carrots, packaged salads, lettuce and fresh potatoes are 
the produce items most likely to be purchased along with 
mushrooms.
Sour cream, shredded cheese, yogurt and fresh eggs are the 
dairy items most likely to be purchased along with mushrooms.
Spaghetti/marinara sauce, canned soup and margarine/spreads 
are the grocery items most likely to be purchased with fresh 
mushrooms.
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Research Implications
The low levels of repeat purchases, trips per year (in South) 
and especially penetration indicate that consumers are 
shopping the category for specific purchase occasions.  

When consumers are purchasing the category they spend 
significant dollars relative to the rest of the produce 
department.  However, a general lack of mushroom 
usage/preparation knowledge may be hurting category 
performance.

Current mushroom consumers may need to be presented 
with additional eating occasions and usage options.

Summer grilling recipes/themes and holiday tie-ins are two 
examples.  

The low penetration, across all regions, strongly suggests 
that new consumers will need information and education on 
usage and preparation.  

In store demos and POS material with usage (recipes) and 
handling/storage suggestions are critical to increasing 
penetration in underdeveloped markets.  If this can be 
accomplished the data indicates that once consumers begin to 
use mushrooms they may spend more on the category than 
most other significant produce categories.
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Research Implications
POS materials (including recipes) should be produced and 
distributed with Hispanic and Asian consumers in mind.

Regardless of region, particular attention should be given to Asian 
markets/chains as they are heavy buyers.  
In the Central and South regions the Hispanic consumer exhibits a 
propensity to purchase mushrooms. 

The household panel data indicates that marketing resources may 
be more efficiently applied to the traditional retail channel as this is 
where a disproportionate percentage of purchases occur.  

However, the lack of successive years of data eliminates trending to 
reveal if mushroom purchases in Supercenters are consistent with the 
growth of this overall channel. 

The data indicates that promotions are important for driving repeat 
purchases and increasing trip occasions for the category.

Promotions should be used to drive eating/purchase occasions but
discount depths should be limited as it appears consumers are willing to 
spend more on this category relative to the rest of produce. 
In addition the mushroom consumer is very affluent. This again 
reinforces the notion that the industry should make every effort to trade 
up consumers from white to browns and etc. 
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Research Implications
Practices impacting penetration in the Central region should be 
identified and utilized across other regions.

Penetration in the Central region is relatively high.  More consumers, per 
capita, shop the category in this region than any other region. This does 
not appear to be the result of dealing.  The Central region is on par with 
respect to the percent of category sold on deal vs. the other regions and 
Total US.

The data indicates that, by region, the following mix/positioning of 
mushrooms relative to the primary consumer demographics is 
recommended:

West – Bulk items or smaller package sizes.  Position as high end, 
perhaps part of a gourmet meal solution.  Asian recipes for POS 
materials.
Central – Maintain bulk offering while displaying a strong proportion of 
packaged items . Position as high end, perhaps part of a gourmet meal 
solution.  Hispanic recipes for POS materials.
South – Offer larger package sizes. Position as high end, perhaps part of 
a gourmet meal solution. 
East – Some bulk with moderate package sizes. Position as high end, 
perhaps part of a gourmet meal solution. Asian and Hispanic recipes for 
POS materials.
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Research Implications
Mushrooms are not only valuable to supermarkets in driving overall 
transaction size, but specific items, especially in produce, appear to 
be highly complimentary.  As a result, retailers should be 
encouraged to utilize primary displays and/or secondary displays
designed leverage the likelihood of these complimentary purchases.

Fresh Carrots and packaged salads are eight times more likely to be 
purchased in conjunction with mushrooms. 
Bulk lettuce is 6 times more likely to be purchased in conjunction with 
mushrooms.  Fresh potatoes are purchased with mushrooms by a factor 
of 5.

Fresh mushrooms appear to be utilized as a primary ingredient in
cooking by consumers.  Secondary retail displays to support the 
tendancy by consumers to purchase mushrooms as part of meal 
planning are likely to be successful in driving incremental sales. 

Shredded cheese and sour cream purchases are more than 5 times more 
likely to be purchased in conjunction with fresh mushrooms.
Spaghetti sauce/marinara buyers are nearly five times more likely to buy 
fresh mushrooms.
Egg buyers and canned soup buyers are nearly four times more likely to 
make a fresh mushroom purchase.



Consumer Panel Data
Shopping Behavior



Page 16www.perishablesgroup.com Source: ACNielsen Homescan Panel Data, 2004

Confidential and Proprietary
Copyright © 2005 ACNielsen

a VNU business

Consumer Shopping Behavior

Shopper Components

Total Mushroom 
Dollar Sales

Buyer Base
(HH Penetration)

Buying/Spend Rate
(Dollars per Buyer)

Purchase Rate
(Dollars per Trip)

Purchase Frequency
(Trips per Buyer)

=

How many trips?How much per trip?
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Consumer Shopping Behavior

Benchmarking penetration across vegetable categories
Penetration of mushrooms is relatively low compared to other vegetables, 
at 36%.  One out of 3 households are purchasing the mushroom category.     

Penetration = % of HHs that purchases the product atleast once.
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Consumer Shopping Behavior

Benchmarking buy rate across produce categories
The buying rate of mushrooms is one of the highest of all vegetables.  The 
annual spend per buyer on the category is $10.  

Buy Rate = The average dollars spent per buyer.
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Consumer Shopping Behavior

Benchmarking buy rate across fruit categories
The buying rate of mushrooms exceeds several fruit categories.  Consumers 
are spending nearly the same amount on mushrooms as several traditional 
mainstream fruits, such as cherries, oranges and pineapple.  

Buy Rate = The average dollars spent per buyer.
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Consumer Shopping Behavior

Benchmarking frequency across produce categories
Mushroom buyers are making roughly 4-5 trips per year.  

Frequency = The average annual number of product purchase occasions.
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Consumer Shopping Behavior

Benchmarking transaction size across produce categories
The average mushroom consumer spends $2.16 per trip, among the 
highest of all vegetables.

Dollars per Trip = The average dollars spent per product purchase occasion.
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Consumer Shopping Behavior

Buy Rate Comparison
The average consumer spends $160 per year on produce.  $90 of those 
dollars are towards vegetable purchases, and $10 are spent on 
mushrooms.  The spend rate of UPC (packaged) mushrooms is nearly
double that of RW (bulk) mushrooms.  
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Consumer Shopping Behavior

Market Basket Size
The average dollar value of the shopping basket is $58 when mushrooms 
were included.  This is double the basket when when mushrooms were 
absent.  Mushrooms add significant additional shopping basket 
spending dollars to the retailer.  
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Consumer Shopping Behavior

Purchase Frequency Comparison
The average consumer makes 33 trips per year for produce.  22 
of those trips are for vegetable, and 4 trips are for mushroom 
purchases.  

PURCHASE TRIPS
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Consumer Shopping Behavior

Deal Activity Comparison
A greater percentage of mushroom dollars is sold on deal than 
vegetables.  Furthermore, nearly a third of all UPC mushroom 
sales is associated with deal.  

DEAL ACTIVITY
ACROSS DEPARTMENT & CATEGORY
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Consumer Shopping Behavior

Buyer Distribution
Mushroom buyers are evenly distributed across geographic 
regions.  The South is under-developed, while there are more 
buyers than expected in the Central region.  

BUYER DISTRIBUTION
BY REGION
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25%
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Consumer Shopping Behavior

Buyer Distribution (cont.)
There are clear differences in mushroom type preferences across 
geographic regions.  RW mushrooms have a strong presence in the 
West, and is somewhat under developed in other regions.  

BUYER DISTRIBUTION
BY MUSHROOM TYPE
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Consumer Shopping Behavior
Penetration & Buy Rate by Market

Penetration is highest among the SF, LA and Chicago markets.  
Spend rate, however, is second highest in Atlanta, where the 
average mushroom buyer spends $12 per year on the category.  
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Consumer Shopping Behavior

Total Mushrooms Regional Comparison
Although the South Region dominates in total sales, the East Region has 
heavier category buyers that have high spend rate and make the most 
trips per year.  
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Consumer Shopping Behavior

Dealing Activity by Region
Approximately one-third of produce and vegetable purchases 
are associated with retail promotion/discounting.  Deal activity
for mushrooms varies widely across geographic regions.  Deal 
activity is at the lowest level in the West.     
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Consumer Shopping Behavior
Dealing Activity by Market

Deal percentages vary significantly by market.  Chicago and 
Philadelphia have the highest level of promotion/discounting.  
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Consumer Shopping Behavior
Percent of Buyers by Channel

Mushroom buyers are shopping primarily in traditional grocery 
stores.  Fewer mushroom buyers are shopping in Mass, SC and 
club than consumers of vegetables & produce.  A portion of RW 
mushroom consumers are buying through vegetable stands (7%).    
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Consumer Shopping Behavior
Repeat Levels by Region

Repeat level is highest in the Central region, where 75% of 2+ 
time buyers bought again.  
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Consumer Shopping Behavior
Market Opportunity Growth

SF is a top performing market, with high penetration and 
significantly higher buy rate.  Atlanta is a high potential market 
with high buy rate, but remains one of the lowest in penetration.    
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Demographic Profile
Mushroom Consumer Profile Summary

GROUPS REPRESENTING 
MAJORITY OF MUSHROOM DOLLARS

HH Income Level
Higher Income $70k+ (30% of dollars)

HH Size
2 Members (39%)

Presence of Children
No Children less than 18 years old (48%)

Lifestage
Empty Nesters (19%)

Race
Caucasian (68%)
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Demographic Profile
Mushroom Consumer Profile Summary

High indices towards more affluent, 2 member households; strong 
index towards Asian households

* Groups exhibiting strongest skews, i.e. representing more than their “fair share” of category dollars. 

HIGH INDEXING GROUPS *

HH Income Level
Higher income $70k+ (157 index)

HH Size
2 Members (119)

Presence of Children
(No skew)

Lifestage
Childless Younger Couples (128), Empty Nesters Living 

Comfortably (130), New Families (124)

Race
Asian (186)
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Demographic Profile

Who are your mushroom consumers? *

* Groups exhibiting strongest skews, i.e. representing more than their “fair share” of category dollars. 

EASTCENTRALWEST

–Income $70k
–3-4 Member HH

–Older Female Head of HH
–New Families, Empty 

Nesters
–Affluent
–Asian

–Income $50-70k
–5+ Member HH
–Kids <6 yrs old

–Childless Younger Couples, 
Empty Nesters Living 

Comfortably
–Affluent

–Asian, Hispanic & Other Race

–Income $70k+
–Childless Younger 

Couples, Middle Aged 
Singles, Older Singles

–Young Singles, 
Childless Younger 

Couples, Established 
Families
–Affluent
–Hispanic

–Income $70k+
–2 Member HH

–Empty Nesters Living 
Comfortably, 

Childless Younger 
Couples
–Affluent
–-Asian

SOUTH
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Mushroom households tend to be larger (5+ members) and have 
young kids.  

HH SIZE AGE/PRESENCE OF KIDS
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

The female head age tends to be slightly older (65+) for mushroom 
households (65+), with skews in both the educated and uneducated groups, 
while the general vegetable category attracts female head ages of 55-65.  

FEMALE HEAD AGE FEMALE HEAD EDUCATION

Total Vegetables Total Mushrooms

Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Mushroom consumers tend to be just as affluent as the 
average vegetable buyer.  

HH INCOME HH AFFLUENCY
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Total vegetable and mushrooms both over-index in Asian households

RACE
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Demographic Profile
Vegetable Consumers vs. Mushroom Consumers

Mushroom consumers exhibit high indices towards Childless Younger and 
New Families, while average vegetable consumers are Empty Nesters. 

HH LIFESTAGE

Total Vegetables Total Mushrooms

Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Demographic Profile
UPC vs. RW Mushroom

RW Mushroom consumers tend to fall in 2 member households.  

HH SIZE AGE/PRESENCE OF KIDS

Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Demographic Profile
UPC vs. RW Mushroom

UPC Mushroom households tend to be slightly more affluent. 

HH INCOME AFFLUENCY

Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Demographic Profile
UPC vs. RW Mushroom

More childless younger couples and older singles purchase 
RW mushrooms than UPC mushrooms. 

LIFESTAGE

Index of 120 or greater 
indicates the group 

purchases more than 
expected.  
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Market Basket

Trips Per Shopper

Items purchased with mushrooms in more than 2 
shopping trips per year:

Dairy Department: Shelf Stable Department:
Butter & Margarine (2) Canned Shrimp (3)
Cheese (3) Toppings (Liquid & Dry) (3)
Cottage Cheese/Sour Cream (2)
Shredded Cheese (2)
Eggs (2) Refrigerated/Produce:
Milk (3) Precut/Fresh Salad Mix (3)
Yogurt (3) Fresh Lettuce (3)

Meat Department:
Fresh Meat (2)
Packaged Meat/Deli (3)
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Market Basket
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List of Scientific Articles 

• “Analysis of Automatic Weight-Fill Bagging Machinery for Fresh Citrus” 
• “Analysis of the Factors Implied in the Fruit to Fruit Impacts on Packing Lines” 
• “Analysis of the Mechanical Aggressiveness of Three Orange Packing Systems: 

Packing Table, Box Filler and Net Filler” 
• “Apple Impact Damage Thresholds” 
• “Apple Packing Line Damage Reduction” 
• “Assessment of Apple Damage on Packing Lines” 
• “Design of a Shitake Mushroom Packing Line” 
• “Fruit Damage Assessment in Peach Packing Lines” 
• “Fruit and Vegetable Bruise Threshold Prediction Using Theory of Elasticity and 

Failure Tissue Properties”  
• “Grading of Mushrooms using Machine Vision System” 
• “Impact Bruise Estimates for Onion Packing Lines” 
• “Impacts Recorded on Avacado, Papaya, and Pineapple Packing Lines” 
• “Instrumented Sphere Impact Analysis of Tomato and Bell Pepper Packing Line” 
• “Mechanical Harvesting System for Burley Tobacco” 
• “Multi Purpose, Vegetable Production Machine Investigation” 
• “Packing Line Bruise Evaluation for ‘Walla Walla’ Summer Sweet Onions” 
• “Peach Physical Characteristics for Orientation” 
• “A Procedure for Testing Padding Materials In Fruit Packing Lines Using Multiple 

Logistic Regression” 
• “Reduction of Mechanical Damage to Apples in Packing Lines Using Mechanical 

Devices” 
• “Sorting Table Illumination on Stonefruit Packing Lines in California” 
• “Suspended Tray Package for Shipping Soft Fruit” 

 
 
“Analysis of Automatic Weight-Fill Bagging Machinery for Fresh Citrus” 
Citation:  Applied Engineering in Agriculture. 2(2): 252-256. @1986  
Authors:   W. M. Miller, R. P. Muraro, W. F. Wardowski  
Keywords:   Automation, Citrus packing, Fruit production  
Abstract – “AUTOMATIC bagging machines which minimize weight overfill have been 
introduced to pack fresh citrus in Florida. At a commercial packinghouse, a machine 
was analyzed in bagging K-early tangelos (large fruit, low count/bag) and Robinson 
tangerines (small fruit, large count/bag). A non-parametric statistical computer program 
was developed to analyze automatic bagging machinery performance. Iterations in the 
weight-fill mode of operation were analyzed as an inferential indicator of potential 
product damage through recycling. Mixing of dimensional sizes was investigated to 
reduce search iterations.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26751&t=1 
 
“Analysis of the Factors Implied in the Fruit to Fruit Impacts on Packing Lines” 

http://asae.frymulti.com/abstract.asp?aid=26751&t=1�


Citation:  Applied Engineering in Agriculture. Vol. 20(5): 671-675. @2004  
Authors:   F. J. García-Ramos, J. Ortiz-Cañavate, M. Ruiz-Altisent  
Keywords:   Fruit-to-fruit impact, Bruise, Instrumented sphere, Powered decelerator  
Abstract – “The problem of fruit-to-fruit impacts on packing lines was analyzed in an 
experimental fruit packing line. Different factors were considered including fruit 
susceptibility to damage, fruit flow in the line, and characteristics of the transfer points 
between elements on the line. Tests were performed using “Golden” apples and IS 100 
instrumented spheres. Most of the fruit-to-fruit impacts occurred at angled transfer 
points. A powered decelerator was developed and installed in the packing line that 
significantly minimized the number and intensity of fruit-to-fruit impacts at transfer points 
with a 90 degree angle between two transporting belts.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=17447&t=1 
 
 
 
“Analysis of the Mechanical Aggressiveness of Three Orange Packing Systems: 
Packing Table, Box Filler and Net Filler” 
Citation:  Applied Engineering in Agriculture. Vol. 20(6): 827-832. @2004  
Authors:   F. J. García-Ramos, C. Valero, M. Ruiz-Altisent, J. Ortiz-Cañavate  
Keywords:   Packing systems, Orange, Impact detection, Damage  
Abstract – “Three different types of orange packing systems (packing table, box filler, 
and net filler) were analyzed using an instrumented sphere IS 100 (7 cm.) in four orange 
packing lines in the region of Levante (Spain). Four packing tables, three box fillers, and 
three net fillers were tested by analyzing impacts inflicted to fruit at the entrance and 
outlet transfer points of the machine. In general, entrance transfer points were more 
aggressive than outlet transfer points. Box filler was the least aggressive machine.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=17716&t=1  
 
“Apple Impact Damage Thresholds” 
Citation:  Applied Engineering in Agriculture. 8(1): 55-60. @1992  
Authors:   N. L. Schulte, G. K. Brown, E. J. Timm  
Keywords:   Bruising, Fruit, Quality, Packing lines  
Abstract – “Drop tests were conducted using an Instrumented Sphere (IS) and four 
varieties of apples to determine the impact conditions which initiate bruising. ‘McIntosh’ 
apples were found to be the most sensitive of the apple varieties. Bruising was initiated 
at an estimated 2.0 mm (0.08 in.) drop onto steel for large ‘McIntosh’ apples, the day 
after harvest. The IS recorded a 20 peak G impact for this drop condition. Bruise 
threshold response lines for ‘McIntosh’ were developed and combined with IS impact 
response lines for typical surfaces used on apple packing lines. This information was 
incorporated into the IS software, allowing the analysis of impact data based on the 
probability of occurrence of apple bruises. These estimates can be used to develop 
conservative design estimates for apple packing line changes, as well as the practical 
application and choice of cushioning for hard surfaces.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26033&t=1 
 
“Apple Packing Line Damage Reduction” 

http://asae.frymulti.com/abstract.asp?aid=17447&t=1�
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Citation:  Applied Engineering in Agriculture. 6(6): 759-764. @1990  
Authors:   G. K. Brown, N. L. Schulte Pason, E. J. Timm, C. L. Burton, D. E. Marshall  
Keywords:   Acceleration, Fruit damage, Fruit handling, Fruit quality, Instrumented 
sphere  
Abstract – “Mechanical equipment and operations used on apple packing lines often 
bruise the apples. These bruises are caused by impacts with hard surfaces or other 
apples. An Instrumented Sphere (IS) was used to evaluate commercial packing lines 
and identify areas where damaging impacts occur. Damage free apples were also used 
on some lines to provide a direct indication of damage. A few lines were changed to 
reduce impacts and damage, and then were re-evaluated. Impacts exceeding 20 g* 
(summation of all peak g) and total bruise damage were directly related, and both were 
significantly reduced using relatively inexpensive line changes. When installing new 
lines, traditional use of large elevation changes and hard instead of cushioned surfaces 
between line components must be avoided. Manufacturers, installers and owners can 
work together to make low handling damage a reality.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26460&t=1 
 
“Assessment of Apple Damage on Packing Lines” 
Citation:  Applied Engineering in Agriculture. 5(4): 475-484. @1989  
Authors:   G. K. Brown, C. L. Burton, S. A. Sargent, N. L. Schulte Pason, E. J. Timm, D. 
E. Marshall  
Keywords:   Fruit damage, Fruit handling, Fruit marketing, Orchard management  
Abstract – “Apples for fresh market can incur physical damage during packinghouse 
operations. During the 1986 packing season, eight different packing lines were studied 
by placing essentially bruise-free 'Golden Delicious' apples in the lines to quantify the 
amount of damage (bruises, cuts, punctures), to identify the cause of damage and to 
suggest ways of reducing damage. The results are summarized in terms of cumulative 
damage magnitude and bruises/fruit for each operation. Laboratory tests were 
conducted to define conditions that should help minimize bruising and to estimate the 
effect of bruising on subsequent decay development. Improvements in methods and 
equipment to reduce such damage are both needed and feasible.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26547&t=1 
 
“Design of a Shitake Mushroom Packing Line” 
Citation:  Applied Engineering in Agriculture. 5(3): 405-411. @1989  
Authors:   W. F. Wilcke, C. G. Haugh, K. C. Diehl, C.W. Coale  
Keywords:   Packing material, Produce handling, Produce marketing 
 
Abstract – “This paper describes design and testing of a packing line for shiitake 
mushrooms. Because the mushroom marketing cooperative that used the packing line 
had limited resources, the design minimized equipment costs. In the final design, seven 
workers could pack three hundred 99-g (3.5-oz) containers per hour, with variable costs 
for packing materials and labor of $0.42 per container.” 
 
Available at - http://asae.frymulti.com/abstract.asp?aid=26535&t=1  
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“Fruit Damage Assessment in Peach Packing Lines” 
Citation:  Applied Engineering in Agriculture. Vol. 17(1): 57-62. @2001  
Authors:   A. Berardinelli, A. Guarnieri, J. Phuntsho, L. Ragni  
Keywords:   Peach, Mechanical damage, Fruit packing line, Instrumented sphere  
Abstract – “In order to assess the effects of mechanical handling on peaches, the 
impacts measured in Italian packing lines using an instrumented sphere were emulated 
in the laboratory by means of a simple drop-test device. Samples of Big Top, Caldesi 
2000, Centry, and Rich Lady peaches were subjected to impacts representative of the 
conditions observed at the critical points in packing lines: the drop onto the conveyor 
belt from the dry bin dumper, the entrance into the counter-basket filler, and at the 
beginning of the filling of the mini-bin. A test was also carried out to assess the effects 
on the damages of repeated drops onto the same point of the surface of the fruits. At 
the highest impact level (180 g, 2.20 m/s), at the beginning of the filling of the mini-bin, 
damaged fruit did not exceed 18% and the average dimension of the flesh damages did 
not exceed 10 mm in diameter (Big Top) and 6 mm (Centry) in depth. In general, 
repeated drops did not seem to cause substantial additional damage. However, they did 
cause an increase in percentage of damaged fruits for Centry and for the dimension of 
the alterations for Rich Lady. Considering the severity of the test, the low number of 
fruits subjected to high impacts by the mini-bin filler and the kind of the damages, the 
packing lines studied in the present research should not produce an appreciable 
commercial damage to the ready-to-eat fresh peaches.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=1922&t=1 
 
“Fruit and Vegetable Bruise Threshold Prediction Using Theory of Elasticity and 
Failure Tissue Properties “ 
Citation:  Paper number 016139, 2001 ASAE Annual Meeting. @2001  
Authors:   J. Varith, G. M. Hyde, A. L. Baritelle, T. Sattabongkot  
Keywords:   Bruise threshold, fruit and vegetable bruising, tissue failure, tissue 
properties, dynamic axial compression, paired-increasing height multiple impacting  
 
Abstract – “Determining bruise threshold (drop height at which bruising just begins) from 
tissue failure properties and whole specimen mass and shape has the advantages of 
speed and the ability to predict threshold change from failure property changes. 
Conditioning in turn can influence failure properties; with the result that bruise threshold 
can be controlled to some degree by commodity conditioning. This work compared 
bruise threshold prediction using theory of elasticity, tissue failure stress and strain 
determined by dynamic axial compression (DAC), Poisson’s ratio, and specimen mass 
and radius of curvature, with results of paired increasing-height multiple-impacting 
(PIHMI), a whole specimen technique that has proven reliable for determining bruise 
threshold in apples. The results show that DAC prediction agreed with PIHMI results 
with a standard error of 1.7 mm for bruise thresholds up to 16 mm grouped by hydration 
level, DAC and PIHMI bruise thresholds were not significantly different (p>0.05) using a 
paired t-test.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=7517&t=1 
 
“Grading of Mushrooms using Machine Vision System” 
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Citation:  Transactions of the ASAE. 37(5): 1671-1677. @1994  
Authors:   P. H. Heinemann, R. Hughes, C. T. Morrow, H. J. Sommer, III, R. B. 
Beelman, P. J. Wuest  
Keywords:   Mushrooms, Machine Vision System, Grading  
Abstract – “The quality features of the common white Agaricus bisporus mushroom 
were quantified using image analysis in order to inspect and grade the mushrooms by 
an automated system. The features considered were color, shape, stem cut, and cap 
veil opening. Two human inspectors evaluated samples which were divided into training 
and test sets. The vision system was trained to classify mushrooms into two quality 
grades using thresholding. The human inspection results were compared with each 
other as well as the computer vision system results. Misclassification by the vision 
system ranged from 8 to 56% depending upon the quality feature evaluated, but 
averaged about 20%. The disagreement between inspectors ranged from 14 to 36%.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=28255&t=1 
 
“Impact Bruise Estimates for Onion Packing Lines” 
Citation:  Applied Engineering in Agriculture. 7(5): 571-576. @1991  
Authors:   E. J. Timm, G. K. Brown, R. C. Brook, N. L. Schulte, C. L. Burton  
Keywords:   Impact, Bruising, Onion, Packing line, Instrumented sphere  
Abstract – “The common dry onion (Allium cepa) is grown throughout the United States. 
Most of these are cured (dried) and held in long term storage before being mechanically 
cleaned, trimmed, sorted, sized, and bagged for marketing. The mechanical operations 
can cause bruise, cut and puncture damage, due mainly to impacts against hard 
surfaces. The Instrumented Sphere (IS), an impact recorder, was handled along with 
onions in packing line operations to record the impacts caused by the lines. In the 
laboratory, impact tests using the IS and both freshly harvested and cured ‘Spartan 
Banner 80’ onions were conducted to estimate the impact conditions which initiate 
bruising. Bruising initiated at a 10 mm (0.39 in.) drop onto steel for the freshly harvested 
onions compared to 6 mm (0.24 in.) for the cured onions. The IS recorded 85 and 56 
peak G for these respective drops. Many impacts on hard surfaces exceeding these G 
levels were recorded on the packing lines. It is yet unknown what amount of bruising will 
result in discoloration, decay, or a reduction in shelf life after storage. But, 
improvements of packing line handling operations would reduce the impact levels and 
related bruising determined from this research.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26271&t=1 
 
“Impacts Recorded on Avacado, Papaya, and Pineapple Packing Lines” 
Citation:  Applied Engineering in Agriculture. 7(4): 418-422. @1991  
Authors:   E. J. Timm, G. K. Brown  
Keywords:   Impact, Bruising, Instrumented sphere, Avocado, Papaya, Pineapple  
Abstract – “Mechanical equipment and operations used in avocado, papaya, and 
pineapple packing lines can cause bruise damage resulting in post-harvest losses. An 
Instrumented Sphere (IS) was used to record impacts occurring in commercial packing 
lines for these fruit. The IS was able to identify transfers that caused high impacts in 
each line. Impacts from each packing line were also classified relative to impacts on 
known surfaces. Improvements in all of these lines can be made by adding cushioning 
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to bare steel surfaces, replacing worn cushioning, reducing elevation changes between 
components, and controlling fruit flow at each transfer. Impact tests to establish bruise 
damage thresholds with each fruit are needed to determine impact and fruit conditions 
which result in bruise damage. Improved handling conditions can then be identified to 
maintain fruit quality.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26259&t=1 
 
“Instrumented Sphere Impact Analysis of Tomato and Bell Pepper Packing Lines” 
Citation:  Applied Engineering in Agriculture. 8(1): 76-83. @1992  
Authors:   S. A. Sargent, J. K. Brecht, J. J. Zoellner  
Keywords:   Lycopersicon esculentum, Capsicum annuum, Postharvest handling, 
Quality control, Mechanical injury, Mechanical damage, Bruising, Vegetable 
packinghouses  
Abstract – “Transfer points with potential to cause mechanical injury were identified in 
11 tomato packing lines (5 packing green tomatoes, 5 packing tomatoes showing red 
color, 1 repacker); 3 bell pepper packing lines; and 2 mobile field pack units for peppers. 
Average maximum impact levels for the lines packing tomatoes with red color were 
higher than those packing green tomatoes. Field pack units for peppers had significantly 
fewer numbers of impacts than the pepper packing lines. Modifications to some transfer 
points resulted in over 50% reduction in impact levels.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26036&t=1 
 
“Mechanical Harvesting System for Burley Tobacco” 
Citation:  Applied Engineering in Agriculture. 3(1): 95-98. @1987  
Authors:   J. H. Casada, M. J. Bader, L. R. Walton, L. D. Swetnam, M. E. Fiedeldey  
Keywords:   Mechanical harvester, Tobacco harvesting, Tobacco production  
Abstract – “A harvesting-handling system for burley tobacco was modified and field 
tested to evaluate its performance. The system utilizes a semi-mounted harvester to cut 
the plants, notch their stalks and convey them to a trailing wagon where workers hang 
the notched plants on wire-strung portable frames. A grasping chain conveyor was 
added at the front of the harvest to positively control the plants in the cutting and 
notching zone. An adjustable frame holder was added to the wagon which allowed the 
frame to be repositioned to provide working space for completely filling the frame. A 
quickly adjustable wagon tongue was provided which facilitated turning the machine at 
end of row. Test results showed that 94.7% of plants were successfully harvested and 
hung while 2.2% were lost from the conveyors and 3.1% were not properly notched for 
hanging. Leaves lost amounted to 18.7% and harvest rate was 40.5 plants/min.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26653&t=1 
 
“Multi Purpose, Vegetable Production Machine Investigation” 
 
Citation:  Applied Engineering in Agriculture. 6(6): 691-696. @1990  
Authors:   C. E. Hood, Y. Alper, R. E. Williamson  
Keywords:   Controlled-traffic production, Field packing, Harvesting, Materials handling, 
Mechanization  
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Abstract – “Two multi-purpose, vegetable production vehicles with 3-m (10-ft) spans 
have been developed by retrofitting commercial high-clearance power units. Bi-
directional and movable operator stations were designed to allow the operator to view 
critical field operations. Dual three-point hitch systems were incorporated into the design 
to allow multiple field operations in a single pass. The prototype vehicles have 
successfully performed tillage, bed shaping, planting, cultivating, spraying, and 
harvesting operations.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26449&t=1 
 
“Packing Line Bruise Evaluation for ‘Walla Walla’ Summer Sweet Onions” 
Citation:  Transactions of the ASAE. 38(4): 1167-1171. @1995  
Authors:   R. W. Bajema, G. M. Hyde  
Keywords:   Onion, Bruise resistance, instrumented sphere, packing lines  
Abstract – “An instrumented sphere (IS) was used to analyze the handling impact 
characteristics of five eastern Washington State summer sweet onion packing lines. 
Bruise probability curves were developed for the onions by dropping them from known 
heights, using a pendulum, onto three reference surfaces. The IS was then used to 
characterize the surfaces and onion bruise thresholds were determined. 
Recommendations, based on the impact characteristics of the packing lines and the 
bruise threshold results, were made to the packing line management on how to reduce 
bruise damage. A dramatic reduction in impact levels was verified in the packing lines 
that used the evaluation to improve their equipment’s handling characteristics. The 
bruise threshold results should be useful throughout the sweet onion industry.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=27936&t=1  
 
“Peach Physical Characteristics for Orientation” 
Citation:  Transactions of the ASAE. 39(4): 1493-1497. @1996  
Authors:   M. P. Rigney, G. H. Brusewitz, M. L. Stone  
Keywords:   Fruit, Packing lines, Property, Shape  
Abstract – “Packing line sorting equipment utilizing an electronic quality sensor usually 
requires oriented fruit for reliable measurements. The performance of mechanisms 
using the rolling behavior of peaches to achieve orientation is dependent on the fruit’s 
physical characteristics. The focus of this study was to determine the effect of peach 
physical characteristics (shape and mass) on orientation potential. Starting completely 
out of orientation, peaches became oriented within 43 cm of travel, on the average, and 
always within 105 cm. Starting with the peaches properly oriented (the stem-to-blossom 
axis horizontal), 75% remained so oriented while being rolled 1.4 m. Thinner peaches 
(cheek diameter, D, less than stem-blossom height, H) like Harmony stayed oriented 
88% of the time while only 57% of spherical-shaped fruit like ‘Red Haven’ stayed 
oriented for 1.4 m. Peaches with diameter/height ratio (D/H) greater than 1.0 had the 
greatest variability in orienting behavior. Knowing a peach’s shape enables a prediction 
of orientation probability for a given travel distance.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=27643&t=1 
 
“A Procedure for Testing Padding Materials in Fruit Packing Lines Using Multiple 
Logistic Regression” 

http://asae.frymulti.com/abstract.asp?aid=26449&t=1�
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Citation:  Transactions of the ASAE. Vol. 45(3): 751–757. @2002  
Authors:   F. J. García–Ramos, P. Barreiro, M. Ruiz–Altisent, J. Ortiz–Cañavate, J. Gil–
Sierra, I. Homer  
Keywords:   Padding material, Packing line, Impact tester, Instrumented sphere, 
Bruises, Logistic regression, Fruit  
Abstract – “Padding materials are commonly used in fruit packing lines with the 
objective of diminishing impact damage in post–harvest handling. Two sensors (IS 100 
instrumented sphere and UC–LPF impact tester) were compared to analyze the 
performance of six different padding materials used in Spanish fruit packing lines. 
Padding materials tested were classified according to their capability to decrease impact 
intensities inflicted on fruit in packing lines. A statistical procedure to test padding 
materials was tested for Golden Delicious apples. Its basis is a multiple logistic 
regression to predict bruise probability in fruit. The model combines two groups of 
parameters: padding material parameters measured with the IS, and fruit properties.” 
Available at – http://asae.frymulti.com/abstract.asp?aid=8846&t=1  
 
“Reduction of Mechanical Damage to Apples in Packing Lines Using Mechanical 
Devices” 
Citation:  Applied Engineering in Agriculture. Vol. 19(6): 703-707. @2003  
Authors:   F. J. García-Ramos, J. Ortiz-Cañavate, M. Ruiz-Altisent  
Keywords:   Instrumented sphere, Bruise, Transfer points, Fruit quality, packing lines  
Abstract – “Fresh fruits and vegetables experience impacts as they are mechanically 
handled in commercial packing lines. Impacts commonly occur when the product is 
transferred between successive unit operations (transfer point) along the line. 
Mechanical devices can be used at transfer points to decrease the mechanical damage 
to fruit. 
 
Bruise onset is induced when the failure stress or the maximum deformation for the 
product tissue are exceeded (depending upon the damage mechanism). Bruise onset 
and its magnitude depend on different factors: height of the transfer points, working 
velocity, hardness of the surfaces, curvature of the surfaces, and fruit characteristics 
(mass, curvature, temperature, humidity, and firmness). 
 
To analyze the effectiveness of mechanical devices (cushioned rollers, powered brush, 
and padding materials) to reduce mechanical damage to “Golden” apples, three 
standard transfer points (transporting belt – rollers transporter; rollers transporter – 
singularize; and transporting belt – transporting belt) of a experimental packing line 
were studied using instrumented spheres (IS 100). The efficiency of the solutions was 
analyzed using “Golden” apples and measuring the presence of external bruises during 
the handling. 
 
Solutions tested reduced the acceleration values under 50 g, which is commonly a safe 
level to avoid the mechanical damage in apples. Once the transfer points were 
improved, apples were handled, and values around 100% of fruit were EC Grade I. 
 
Tests carried out showed that mechanical devices are useful to reduce mechanical 
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damage in “Golden” apples, but must be correctly regulated to obtain optimum results 
(fruit without bruises). This regulation can be carried out using instrumented spheres (IS 
100) and fresh fruit.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=15653&t=1 
 
“Sorting Table Illumination on Stonefruit Packing Lines in California” 
Citation:  Applied Engineering in Agriculture. 9(6): 539-543. @1993  
Authors:   M. J. Delwiche, J. F. Thompson, R. S. Johnson  
Keywords:   Lighting, Grading, Inspection  
Abstract – “Sorting table illumination was evaluated in nine stonefruit packing houses, 
including table configuration, light intensity, uniformity, and spectral quality. Typical 
sorting tables had two sorting lanes with a cull lane running between, and the fruit were 
moved by roller conveyor made from white PVC pipe. Luminaires with two fluorescent 
lamps were usually centered above and along each sorting lane section. Correlated 
color temperatures of the lamps varied from 3600 to 5000° K, and color rendering 
indices varied from 62 to 90. Illuminance at the center of each sorting lane ranged from 
920 to 4080 lx (85 to 379 fc), with a mean value of 2170 lx (202 fc). Light intensity was 
relatively uniform over the entire surface of the sorting lane. Luminance ratios between 
the white roller conveyors and darker fruits exceeded the 3:1 industry recommendation 
and could be improved by using darker rollers. The majority of packing lines used “cool-
white” fluorescent lamps. Color rendering might be improved with lamps having higher 
correlated color temperatures and color rendering indices, thereby more closely 
approximating daylight. Defect recognition might be enhanced with lamps having more 
energy in the red region of the spectrum.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=26019&t=1 
 
“Suspended Tray Package for Shipping Soft Fruit” 
Citation:  Paper number 066188, 2006 ASAE Annual Meeting. @2006  
Authors:   J.F. Thompson, D.C. Slaughter, M.L. Arpaia  
Keywords:   packaging, vibration damage, quality, transportation, pear, avocado  
Abstract – “A new suspended fruit packaging system for damage-free transport of soft 
fruit was developed and tested. Transit vibration tests simulating a continental USA 
cross-country trip of approximately 4,500 km (2,800 mi) showed that this suspended 
fruit system prevents nearly all transport vibration damage to pears when used with a 
plastic clamshell package and to avocados when used with a plastic clamshell or 
corrugated fiberboard master container. Comparative damage data are reported for 
simulated shipment (American Standards Testing Materials D4169-94 assurance level I) 
of Hass avocados and Bartlett pears ripened to varying firmness levels.” 
Available at - http://asae.frymulti.com/abstract.asp?aid=21535&t=1 
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Outline

• Introduction
• Business
• Communications
• Engineering 
• Radical Ideas
• Recommendations
• Questions



J-M Farms

• Main Facility – Miami, OK
• Established 1973
• 5 Satellite Farms
• White & Portabella Mushrooms
• Cover OK, TX, AK, MS, NM, KS, MO, 

IA.

Photo Available at : 
http://www.jmfarms.com/index.html



Problem

• Problem Statement
“Our project is to improve the harvesting and 

packaging efficiency at J-M satellite farms. The most 
important factors affecting design are: ergonomics, 
cost effectiveness, maintenance, and simplicity.”

• Mission Statement 
“To provide a quality solution to improve J-M Farm’s 

packing efficiency.”



Project Description

• Improve efficiency and quality of mushroom 
packaging process

• New cart was suggested
• We examined the entire packaging process
• Process Flow
• Machine Design



Current Process

Diagram courtesy of J-M Farms.



Current Process



Industry Analysis

• Premium goods dominate the industry
– Emphasis on quality
– Consumer behavior

• Industry similar to Tomatoes
– Growth in the recent past



Competitive Analysis

• Internal Competition
– Among pickers and processes

• External Competition
– Regional
– National

• Specialization seen amongst the industry



Competitive Analysis

• Monterey 
Mushrooms

Photo Available at: 
http://www.montereymushrooms.com/overview.htm



Proposed Business Plan

• Executive Summary
– Overview of business
– Roadmap to follow

• Industry Analysis
• Competitive Analysis

– Emphasis on Internal Competition for picking 
process



Proposed Business Plan

• S.W.O.T. Analysis
• Marketing Strategy

– Will includes Communications plan
– Market saturation versus Market Penetration

• Conclusion



Business Plan Impact

Photo Available at : 
http://www.flashbackinfo.org/images/Walmart_New_Logo.png



Proposed Financial Analysis

• Activity Based Costing
– What is it?
– Why would you use it over other methods?

• Keep costing for picking process the same
• Identify key processes 
• Cost savings from engineering solution



Communications Plan

• Business-to-Business
– Mushroom shoppers are valuable to retailers. The 

average shopping basket with mushrooms is 
double the value of shopping baskets without 
mushrooms.

• Business-to-Customers
– Customers tend to be highly educated and wealthy
– Hispanic and Asian purchases increasing
– Response to point of source materials



Business-to-Business

• Web page
– Quality control
– Traceability Statistics
– Recycling Efforts

• Flier or Brochure
– Quality control
– Traceability Statistics
– Recycling Efforts
– Next Day Service



Business-to-Customers
• Web page

– Recipes
– Storage and handling procedures
– Quality control
– Traceability Statistics
– Recycling Efforts

• Recipe/Fact Booklet Label
– Recipes
– Storage and handling tips
– Quality control
– Traceability Statistics
– Recycling Efforts

Photos Available at:
http://www.jhbertrand.com/cs_promotionalnut.html



Business-to-Customers

• Recipe Cards
– Recipes
– Storage and handling procedures

• Fact Cards
– Nutritional facts
– Storage and handling tips

Photos Available at:
http://www.stonewallkitchen.com/Content/images/whl_merch_carousel.jpg
http://www.ccicards.com/product-group.aspx?groupID=6



Engineering

• Interdisciplinary Problem
– Food Handling
– Industrial Engineering / Ergonomics
– Mechanical Design



Engineering Concepts

• Industrial/Ergonomic Ideas
– 1.  CPM Weighing Station at Satellites
– 2.  Packing Line at Satellites
– 3.  Redesign Packaging Process at Main Farm
– 4.  Redesign/Alter Slicing Line at Main Farm
– 5.  Temperature/Time/Handling Study



Ergonomic/Industrial Ideas

PROS:
• Mushrooms are ready for 

shipment at satellites
• Decreased work load at main 

facility
• Increased space at main facility 

(focus on slicing)
• Test feasibility of a streamlined 

process
CONS:
• Heavy initial cost for satellite
• Substantial space requirements

Packaging Line at Satellites



Ergonomic/Industrial Ideas

PROS:
• Increase Efficiency
• Eliminate redundant 

processes
• Mitigate loss
CONS:
• Adjustment required of 

employees
• Potential production shut 

down

Redesign Packaging Process at Main Farm



Ergonomic/Industrial Ideas
Temperature/Time/Handling Study



Ergonomic/Industrial Ideas



Engineering Concepts

• Mechanical Design Ideas
– 1.  Picker Cart with Scales
– 2.  Packaging Cart (using snap-on lids)



Mechanical Design Ideas

PROS:
• Pick by weight, not volume
• Better quality, reduced 

handling
• Shorter time to package

CONS:
• Less Flexibility with 

increased size
• Large capital investment
• Increase picker work load

Picker Cart with Scales



Mechanical Design Ideas

PROS:
• Ready for shipment at satellites
• Increased shelf life
• ‘One Touch’ produce
• Less work load at main facility
CONS:
• Size of cart will likely double
• Heavy capital investment
• Increase picker work load 

substantially
• May require alternate RPC

Weighing/Packaging Cart (Snap-on lids)



Radical Ideas

• Team Pay
• Value-Added Products
• Sell Mushrooms by Count, not by Weight



Team Pay

• Current system pays picker by the pound and 
packing line workers at an hourly rate

• “You do your job, I do mine” 
• Mushrooms get dropped



Team Pay

• Team would get paid based on what goes onto 
the truck

• Increase motivation to decrease waste
• Foster teamwork among the members across 

the different steps in the harvesting process



Value Added Products

• Sautéed
• Fried
• Battered

Photo Available at:
http://www.poboyexpress.com/menu/foodimg_lg/fried_mushrooms.jpg



Sell Mushrooms By Count

• Mushrooms sold in stores today must meet a 
certain minimum weight

• Leads to wasted effort in weighing the package 
multiple times

• Pack by number of mushrooms inside, not by a 
goal weight

• Print a sticker to display the weight of package 
so product could still be sold by weight, if 
mandated



Sell Mushrooms By Count

• Process of packing is simplified because the 
picker can do it with minimal equipment

• Scale could even be dropped if mushrooms are 
sold purely by count

• Package directly after picking
• Highest quality and freshness



Sell Mushrooms By Count

• Some fresh 
tomatoes are 
already being 
sold by count

• Customers can 
easily see the 
quality product

Photo available at: 
http://www.linpac.com/PageFiles/312/About---tomato-tray.jpg



Sell Mushrooms By Count

Photo available at:
http://www.linpac.com/PageFiles/179/Library/Tomato-tray-collage.jpg



Project Recommendation

1.  Redesign Packaging Floor
2.  Temperature/Time/Handling Study
3.  Weighing / Packaging Cart (Snap on Lids)
4.  Combination



Questions?



Thank You!
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