Identification of New Product

(Background and Reasons Constituting an initial Project Assessment, “My Pain”)

In the past fifteen years of experience in the field of general aviation, inspection, maintenance and repair.  It has come to my attention that the emergency oxygen system currently certified for use in Piper Aircraft of Model Series PA46-XXX does not meet the owners and or operators required expectations.  This has resulted in a loss of revenue for the repair facility performing an oxygen system related inspection on these Make and Models of aircraft.  This is often combined with an un-satisfactory and equally frustrating end result for the aircraft’s owner.

Initial customer complaints, and the known problems associated with the current emergency oxygen system are as follows.

1. Safety:  Safety is far and away the primary complaint involved with this system. The supplemental oxygen system used in the Piper PA46 series aircraft supplies oxygen to the operator by means of a highly reactive chemical process.  If the system is activated one very dangerous byproduct of the reaction process is extreme heat, which can resultant in a canister surface temperature in excess of 
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 Fahrenheit.  When combining this kind of heat with an oxygen rich environment the risk of a rapid and potentially uncontrollable fire is great.  This risk will substantially increase if, for some reason, the canister is unknowingly activated.  For these reasons many owners and or operators have voiced their need for a viable alternative to the current system.
2.  Cost, Customer Only: The canisters have a life span of eight years, and at the end of this eight-year period the manufacturer requires that these canisters be removed from service and replaced with new.  The cost of each canister is in the range of $700 to $800 dollars apiece, and the Piper Malibu uses three of these canisters.  The resulting total cost of replacement being in the range of $2100 to $2400 dollars.
3. Cost, Customer and Maintenance Facility: Other costs involve both the customer and the maintenance facility who is performing the inspection on the system.  These chemical type oxygen systems require a more in depth inspection process then that of a compressed gas oxygen system.  In order to ensure the proper operation and safety of the chemical system, the canisters must be removed and thoroughly inspected every year as part of the aircrafts annual inspection.  This extra work translates into extra maintenance costs for the customer.  The maintenance facility also often incurs costs during these inspections, as the time for the inspection is billed on a flat rate.  If for any reason a discrepancy is noted, it must be researched before a determination of continued airworthiness can be made.  Unfortunately available resources for such determinations are not readily available and billable hours are often lost during this research period. 
Based on these initial reasons it appears that there should be a reasonable market for a suitable alternative to the current oxygen system used in these aircraft.  The purpose of this report is to assemble and identify as many variables as possible in order to evaluate and determine the potential go to market success of this product.  

Identify

(Initial Payback Estimations, 3X3 Matrix)
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Does Potential Payback Offset the Estimated Amount of Effort?
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Before starting any part of this project, we must first verify that the amount of effort required in getting our product to market does not overshadow the potential return we might see from our product.  It is way to early in this process to establish concrete numbers from which to base our returns, but we do have some idea of the amount of effort that our project will entail.

By establishing a system to compare the efforts involved in our project to that of the products potential payback, we are able to identify early in the process if our project has the potential to be profitable.  If for any reason it appears that the effort involved is substantially more then that of the products possible payback we are better able to assess any decisions to continue before losing any substantial amount time and or money.  As important as a justification tool for continuing the project as a whole, this system also establishes the best options available under which to design and build the project.  By comparing all the available options we can determine from these options which ones actually have the best potential in overall payback.

To do this we must establish a system in which we can compare effort of our available options to that of the option’s potential payback. 

The numbers below are correlated to effort, and payback as follows.

1 = High Effort, or Low Payback.

2 = Medium Effort, or Medium Payback.

3 = Low Effort, or High Payback

Project Options
Effort
Payback

Do Nothing
3
1

FAA Certification of Oxygen System
1
3

Sell as Uncertified kit, (The Mechanic installing the system must certify the installation with the FAA).
2
1

Use Existing Structure and Design System to Fit
3
2

Modify Existing Structure, 
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 More options for customer in the design and functionality of the system.
1
2

The Following page contains a 3X3 matrix; this tool better illustrates the best options available using the information contained in the table above. We are also better able to establish a better justification as to continue with our project.
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Our 3X3 Matrix indicates that we do have justification to continue with our product, but the only options that make good business sense as follows.
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FAA Certification is required to make a return on investment based on effort vs. payback.
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Use existing structure and design the system to fit into this structure, rather then modifications.
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Monitor amount of time and effort required for Certification.

Knowing that we have an initial justification for producing our alternate oxygen system we must now establish produce a project scope, followed by a good understanding of our customer needs.  These needs will be determined and assed through the use a Bussiness Justification Plan.  As outlined through out the remaineder of this report. 

Business Justification

(Economic Analysis, and 3 Point Estimates)

Inputs (Three Point Estimates):

1. Total Labor Hours, (LBR)

a. Estimated to be approximately 120 hours, or three weeks (std. work week), for all aspects of “six sigma” new product introduction.  (This is founded on the idea that no major modifications are required for installation in the aircraft.  (Total Labor hours will skyrocket as a function of this modification variable.  These hours can not be accurately estimated without knowing the specifics of the required modification, as the labor is entirely dependant on the particulars of the required modification). 

2. Labor Rate, (LBRR)

a. Estimated at $25.00 / hr.  This is just a guess, as my own personal income is less then $20.00 / hr. and the time devoted to this project essentially is time that could have been devoted to my job.  I am not personally charging for this project, as it is a school related project, and the primary financer (Chip Davidson) will be dividing 50% of all profits with me when and if the project is completed and goes to market.

3. Other Direct Costs, (ODC)

a. Cost of Aircraft operation, per hour, (Provided by Eclipse Aviation).  

Fuel ($2.00/gallon @ 20gal / hr) 
$20.00

Maintenance


Labor ($60.00/manhour) 
$6.00

Parts, Airframe, Engine, Avionics
$25.41

Engine Reserve
$14.40

Total DOC for 10 Flight Hours (Estimated Certification Time)
$658.10

4. Time to Develop, (TTD)

a. Estimated at 10months total time based on information as obtained from the FAA

5. Sales Price, (SP)

a. Pole from owners indicates a sale price of approximately $250.00 each is a reasonable asking price.

6. Cost of Goods Sold, (COGS)

a. Estimated as 
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, where the 3700 represents the approximant number of Piper PA46 – XXX series aircraft currently in use.

7. Sales Quantity Per Year, (QTY)

a. Estimated as one aircraft needs a new system once every eight years. So the number sold per year is 
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 = 463 units per year.

From above given three point estimates we can establish the average, the variance, and the standard deviation of these estimates under three different potential conditions; Most Likely, Best and Worst.


LBR (hrs)
LBRR 

(per. hr)
ODC
TTD (months)
SP
QTY
COGS / Unit

Most Likely
120
25
 $     658.10 
10
 $   250.00 
463
 $        0.99 

Best
100
25
 $     526.48 
8
 $   300.00 
600
 $        0.82 

Worst
150
25
 $     987.15 
15
 $   200.00 
100
 $        1.28 

Mean
123.33
25.00
 $     723.91 
11.00
 $   250.00 
387.50
 $        1.03 

Varience
104.32
0.00
 $  8,902.52 
2.06
 $   416.67 
10494.79
 $        0.01 

Std. Deviation
25.17
0.00
 $     237.28 
3.61
 $     50.00 
258.30
 $        0.23 

Note: For Calculations

1. Mean = (Most Likely + Best + Worst)/3

2. Variance = ((Worst – Best)2 + (Mean – Best)(Mean – Worst))/18

3. St Deviation = 
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Outputs:

1. Developmental Cost (DC) = (LBR)(LBRR) + ODC.

2. Profit Per Unit (PPU) = (SP(QTY) – DC)/QTY

3. Profit Per Year (PPY)= PPU(QTY)

4. Break Even Point (BE) = DC/ PPY

5. Profit Margin (PM) = PPU / DC (100)


DC
PPU
PPY
BE
PM

Most Likely
 $    3,658.10 
 $       242.09 
 $          111,966.90 
0.032671263
7%

Best
 $    3,026.48 
 $       294.96 
 $          176,973.52 
0.017101315
10%

Worst
 $    4,737.15 
 $       152.63 
 $           15,262.85 
0.310371261
3%

Mean
 $    3,807.24 
229.89
 $          101,401.09 
0.12
7%

Varience
 $122,241.93 
846.11
 $ 1,091,148,037.73 
0.00
0%

Std. Deviation
 $      865.03 
71.94
 $           81,371.45 
0.17
3%

This initial economic analysis shows very good potential for a great rate of return on our investment.  We are still under many assumptions, and must continue with our justification in order to verify these results.
Business Justification

(QFD)
For this product to be a success, it is very important that we properly determine it’s overall ability to meet a wide range of customer needs.  To meet these needs we must view our product’s potential as a function, which is dependent on the input from our customer base.  Since it is not always possible to meet the exact needs of everyone, it is very important that we establish a system of tools to help us determine the customers’ most important needs.   From which we can analyze, assess and organize our customer feedback into a usable means from which the product can be designed

Below is a flow chart indicating many of the standard steps that need to be taken in order to best define the changes, decisions, and designs associated with the successful design and implementation of our product.

[image: image11.png]Etaish A
Sysem For
Costomers To
Ioput Ther Oun
Perzonal and
it
Produc Nasds
na
Requremerts

if Competng
Produts
E
ety T
Compatar

Based 0n A1 Avsinble
Infomation Conceming
e Compatiors
Produc, Extabish o
dertiol g System
e Tha One Usad
“sessing Your

Companis Produc,

Colect aLL

Input Data e
sod Exatien
Nesde o
Asystem el
Under uich

to Orgarize

Customer
Hava Customers Rie The
Categores fccording To
T Dun Parsonal
Requremerts From st
imporan to Least
Imporar, Using 20
esigned Scae

Rate
Compattrs
Product

eriy Product Vil Hest
‘T Stanares B
nciested Byhe
Customers_Verity Tathe
Best o Your bty Tt
e Final product tas &
Perceived Or Recuired
Nesd, nd Wil B
Froftabe for the
Compan,

Caegory

Run
Feadbick

Through FD
Toos and

Tempises

-
Overal oore.

Goup A

Group A1 Group ndvidal

Nesds Tt Needs T Do
Needs Tt
facaid s e e
e o One ooy e
o Categer ariuar
Caegory gory et

Crese 2 Haading Which Discard O I

Wil Aooursely Is Complasly
Decrias Al The Lted Impossile o Find
Nesds Contained n That 2 Category To

aich fey Of T
ndvidua Neads
Wl Fr

Caegory

16 To Moy Caegores Bist, fnd

O 1 Some of The Category Tl

Sppear To e Too Boad Or Namow

o Aoourtely Reflect The Nosds.
They Reprasert. Fe-astablish
Categories fod T, R grovp
N, 25 Requied, o The
Category Tha Best Desorbes:

Them,

Frepare For

‘i Fosus

on Produce
‘esign






Chip Davidson, our project financer, used his affiliation with The Piper Malibu Owner’s and Pilots Association, (PMOPA), to begin the process of assessing our customers needs.  He posted a message on the Web Site message board, and sent out an e-mail to all listed members of this organization. Wanting feedback as to their own personal needs if they were to convert their aircraft’s current oxygen system to an alternative supplemental system.

The vast majority of responses to this question indicated that the systems safety and ease of use was one of the most prioritized needs. Followed very closely by a need to lower operation and inspection costs. These responses were expected, and are the reasons for which this project was initially conceived.  However several other important needs were brought to our attention.  Many of which were not considered in our initial concepts, nor intuitively obvious to us with out the aide of our customers input.  The Table below indicates how our potential customers have ranked these different categories in order of importance.




Needs

1
2
3
4
5
6
7
8
9
10

Initial Purchase Price Reasonable 


X








Installation Is Easy and Cost Effective




X






System is Easy to Service 

(Reduced Operating & Inspection Costs)








X


Safe, Accessible, and Easy to Use









X

Will Not Impact Useful Load of Aircraft (Weight Factors)







X



Available for Regular Use By Crew. 

(Not Just an Emergency System)






X




Installed System is Visually Appealing.

X









No Time Life Limits - Requiring Replacement of Parts





X





From this feedback, we now have a better understanding of what the customer is looking for in our product.  However we still need to assign a scale of importance to these categories.  This scale of importance is a numbered variable used to produce charts and or graphs that will aide in our understanding of these needs.  More importantly these variables create a quantifiable system of which we can adapt for use in our QFD tooling.     

The scales selected to be used in the organization and evaluation of our customer needs are as follows.

Importance: (Not at all Important 
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 Most Important  =  0 
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 1.0)

Our Current Ability: (Not at all Good 
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 Best Possible  =  1.0 
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 10.0) 

· Note: We do not currently produce a product.  So for the purpose of establishing an initial point of reference, we will rate Our Current Ability to be average in all categories (Current Ability = 5). If and when the product actually goes to market, our Current Ability will be changed in accordance with our customers feed back to more accurately indicate our products ability. 

Our Competitors Current Ability: (Not at all Good 
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 Best Possible  =  1.0 
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 10.0) 

Using these numbers as our scale standards, we can visually interpret our customers’ needs by converting these needs into a graphical representation.  
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Before we are able to get an accurate idea of how our product is going to perform we must also assess and compare the products potential with that of our competitors.  In our particular situation the only competing product currently on the market is that of the aircraft manufacturer.  We are under the assumption that the majority of our customers are not satisfied with the aircraft manufactures current product.  However this is just and assumption, and we must verify that this assumption is correct before moving into further phases of research and development.  Using the criteria as established for our product, we requested that our customers rate the competitors product.




Needs

1
2
3
4
5
6
7
8
9
10

Reasonable Initial Purchase Price 
x










Installation Is Easy and Cost Effective

x









System is Easy to Service 

(Reduced Operating & Inspection Costs)
x










Safe, Accessible, and Easy to Use
x










Will Not Impact Useful Load of Aircraft (Weight Factors)









x

Available for Regular Use By Crew (Not Just an Emergency System)
x










Installed System is Visually Appealing.









x

No Time Life Limits - Requiring Replacement of Parts
x










Our assumption about our competitor’s product appears to be correct when looking at the resultant feedback from the customers.  Nevertheless we still need to continue our analyses in order to establish that our product will actually meet the needs of our customers and be a profitable investment.

If we graphically display the competitor’s customer feedback to that which we have determined to be our theoretical current ability then we can better see how our product compares to that of our competitor.  We have theoretically determined our performance to only be average in every category.  The graph developed indicates how an only average product compares to that of the manufacturers current abilities.
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The graph does indicate that the manufactures abilities are very limited, excelling in only two areas of importance as determined by the customers.    

The Piper Malibu series of aircraft has been in production for over fifteen years, and as of yet there is nobody that has developed and certified an alternative oxygen system for this particular aircraft.  It is possible that has only really become a big issue in recent years.  While the majority of owners have recently or will shortly be faced with the time life replacement requirements for the oxygen generators.  The reason for a lack of competitors in this market is still an unknown, and another reason to employ the QFD process.  We need to have a reasonable idea of what the market holds before we design and implement such a product.  We are relying on customer based research and QFD related tools to help us in more clearly understanding the potential success or failure of an alternative oxygen system in the current and future markets.

The next step in this process is to build a QFD matrix.  This tool will further identify our products ability to perform when and if it goes to market.  This Matrix is the first step in determining whether or not to continue with the development of our product.

Since we do not have a current product we are still working under several assumptions.  Nonetheless the QFD matrix will be an aide in determining the goals we must meet when designing and building our oxygen system.  The Matrix gives a much better indication, then that of a chart or graph, as to how our theoretically average product compares to that of our competitors.

Customer Needs
Importance To Customer
Our Theoretical Performance
Priority

New Product Performance





Competitor Performance


Safe, Accessible, and Easy to Use
1.0
5.0
5.0
1.0
 

System is Easy to Service 

(Reduced Operating & Inspection Costs)
0.9
5.0
4.5
1.0
 

Will Not Impact Useful Load of Aircraft 

(Weight Factors)
0.8
5.0
4.0
10.0
 

Available for Regular Use By Crew 

(Not Just an Emergency System)
0.7
5.0
3.5
1.0
 

No Time Life Limits - Requiring Replacement of Parts
0.6
5.0
3.0
1.0
 

Installation Is Easy and Cost Effective
0.5
5.0
2.5
2.0
 

Reasonable Initial Purchase Price 
0.3
5.0
1.5
1.0
 

Installed System is Visually Appealing
0.2
5.0
1.0
10.0
 

Weighted Overall Performance
 
25.0
 
14.5
 

From this analysis we have a much better idea of how our potential product compares to that of our competitor.  Again, even an average score in all categories of our product’s ability is substantially better then that of our competitor’s.

The QFD Matrix has indicated to us that we should continue forward with the product research and development.  The competitor is far from meeting the overall needs of the customers, and a potentially profitable market definitely exists for an alternative system. Chip and my self both feel that we can reasonably implement all of the customers needs into the design of our oxygen system, producing a final product that considerably exceeds most of our theoretical performance abilities.

Risk Mitigation

The project is still not a complete go yet.  We believe that we can meet our customers needs, but still only have an idea of costs involved in certifying this system.  As requested by the customer, one part of this systems design is that it is certified only one time and installed only one time.  This means that we are supplying a one-time certification to a limited number of owners and aircraft.  If the costs in any way are excessive, there is no real hope of making much profit from our design.  The governing authority, the Federal Aviation Administration (FAA), has not had a good track record of making any type of certification process easy.  This may be the one reason why nobody before us has taken on the task of developing a suitable alternative to the manufactures current system.

The following information is an excerpt from Advisory Circular, (AC), 21-40 “Obtaining A Supplemental Type Certificate, (STC),” dated May 6th 1998

FIGURE 2-1 STC PROCESS

Phase I.   SUBMITTAL AND FAA EVALUATION OF APPLICATION AND DATA

· Applicant submits application

· Applicant submits Certification Plan (as required by FAA)

· FAA establishes project

· FAA reviews and approves Certification Plan

· Applicant submits data

· FAA reviews data

Phase II.  INSPECTION AND TESTING OF COMPONENTS AND SUBASSEMBLIES

· FAA issues individual requests for conformity inspection

· Applicant makes arrangements for inspections and tests.

· FAA conducts / delegates conformity inspections.

· Applicant submits test reports and substantiating data

· FAA evaluates test reports and substantiating data

Phase III.  INSPECTION AND TESTING OF COMPLETE ASSEMBLY AND       INSTALLATION.

· Applicant submits proposed Aircraft Flight Manual Supplement and flight test proposal.

· FAA evaluates proposed Aircraft Flight Manual Supplement and flight test proposal.

· FAA prepares request for Conformity (installation).

· Applicant makes arrangements for installation conformity inspection.

· FAA conducts installation conformity inspection.

· Applicant completes company development flight tests.

· Applicant Submits flight test report.

· FAA evaluates flight test report.

· Applicant makes arrangements for final inspections and tests.

· FAA / applicant conduct final inspections and tests.

· Applicant submits all final data.

· FAA evaluates final data.

Phase IV. ISSUANCE OF THE STC

· FAA prepares Supplemental Type Issuance Report (STIR).

· FAA prepares STC

· STC sent to applicant

· FAA finalizes STIR

· STC sent to FAA archives

· Project closed.

It is unfortunately obvious that this project will take a considerable amount of time, not based on the difficulty but on the required number of operations.  The projected costs for research and design if held constant may not be an issue; we must still determine these figures.  Current installation plans do not necessitate any major structural modifications, and will use existing installations; the goal being that we meet our customers assessed needs while maintaining a system that incorporates simplicity in installation. The certification process as seen above is lengthily and time consuming.  The portion of this time frame that actually pertains to research, design and installation of the product is estimated to be reasonably quick; however any additional, steps in the above certification process, or any excess in-efficiency, on the part of the FAA could spell disaster.  The time required may not justify the payback in this expanded effort.  Our customers are on a deadline, once the generators in their aircraft expire.  If there is not a suitable alternative available then out of necessity they must replace the generators with new, and this could very possibly effect our sales, as they are not required to be replaced again for another eight years.  We would have to assume that our product is so much better then that of the aircraft manufactures, that the benefits involved with our system outweigh the costs for the customer.  

The following page contains a table of these risks and an assigned value, from which we can asses the overall impact of these risks by using the Risk Mitigation Matrix tool.  This tool is much like the 3X3 matrix, and will help us to better determine some of the major constraints associated with our project.  

The numbers below are correlated to effort, and payback as follows.

1 = Low Likelihood, or Very Low Impact.

2 = Medium to Low Likelihood, or Medium to Low Impact.

3 = Medium Likelihood, or Medium Impact.

4 = Medium to High Likelihood, or Medium to High Impact.

5 = High Likelihood, or High Impact.

Risk
Likelihood
Impact

Do Nothing
1
1

Costs Held at a Constant
4
3

FAA Efficient, and No hidden Steps to Cert. Process
4
4

No Modifications Required to Structure to Meet Customers Needs as Determined in QFD.
1
4



As seen in our risk mitigation, the primary constraint that would have the largest impact on our products profitability lies in matters that we have little to no control over.  The inefficiency involved with the FAA and the certification process.  This is a realistic worry that is a definite risk involved with our product.  However from the economic analysis, it still looks very feasible to have a good profit margin, even if these risks were under estimated.

Business Justification

(Strategic Analysis Tool Questions)

1. Is this new product consistent with our strategic Plan?

a. Yes, at this moment we do not have any reason to certify any additional STC’s incorporating other aircraft.  However if we do decide to incorporate other aircraft in this STC, or develop a different STC entirely we will have both the experience, and a reputation in the market place.

2. Strengths, Weaknesses, Opportunities and Threats.

a. Our primary strengths lie in the fact that no one as yet has listened to the customers needs, as applied to emergency and supliemental oxygen systems incorporated on these models of aircraft.  For this reason it appears that we may be able to profit on this strength.  The weakness of our product is the fact that will only be purchased on time per aircraft modified.  The profit margin must be reasonably high because market is limited.  We are still running on several assumptions, and these assumptions could be our downfall, even with the effort extended in this justification.  As of now there is no real threat in this field of production.  The only manufacturer making products for suplimental oxygen systems as applied to the Piper Malibu series of aircraft is the manufacturer of the aircraft.  We can not consider them a threat as this is the whole reason behind the reason for an improved system.  It is possible that Piper will modify and or build a better system if we are a big enough threat to them.  But currently this is not considered to be much of a worry.

3. Will it protect our market share?

a. This is hard to answer, as the market is not closed to others who are interested in producing a similar product.  We are assuming that our close cooperation with the customers of our future product has helped to seal a good portion of the market share in that our deliverable is the product they have requested.

4. Will it keep our competition out?

a. As above this is hard to answer, as of currently there is really no other competitors, other then the aircraft manufacturer.  We can only assume that we corner this new market, and that our strengths in this market will make it difficult for other to easily come in and compete with us.  Of course if this product does sell as we hope, we must keep on top of our customers needs and redesign as necessary to meet these needs.

5. Can we develop intellectual property?

a. Yes, the STC that is issued is essentially a patent indicating that our design is our own intellectual property.

6. What separates us from everyone else?

a. We have listened to what the customers require for a supplemental oxygen system as applied to the Piper Malibu series of aircraft.  This is but a small thing when looked at the big picture.  Boeing is loosening orders to Airbus, and the main reason that seems to always surface is that Airbus is subsidized and there for can sell their aircraft for much cheaper then Boeing.  This may be a legitimate reason in many ways, but the one thing that does not come up is that airbus has been working hard to give the customer an aircraft they need.  Boeing has done this with the 777 and has had tremendous success, however the rest of the fleet was not fully designed with the customer in mind.  Airbus has developed 80% of their fleet with this one goal in mind, and in turn is offering more to the customers.  The aircraft may not be a well engineered, nor may they still find themselves in service 20 years form now.  But they have listened to what the customers have been asking for and in turn offer an aircraft that meets many of the customers needs in many diverse markets of operation.  How does this compare with us?  We want to strive to achieve this success as well, aviation is not a field that has had much success in customer satisfaction, the companies that can attain this goal are the companies that will establish the highest positions with in the market.

The Decision to Continue to Next Phase

(Conclusions)

At this point it seems reasonable continue forward, attention must be given to many details especially time constraints, and the minimization in modifications done to the airframe.  It appears that we have a good chance of making a reasonable profit on our product based on the information obtained in this report.  We however must be aware of all the risks that have come to light, and assess these risks regularly to monitor how they change, and if this change will effect the success of our product.  Our Economic analysis indicates that there is reasonable wiggle room with a standard deviation of about $72.00 of profit per unit in the first year, but we are still only assuming this type of profit.  There is really no way to know what different variables will come into play as we continue with our product development.  Essentially this justification does not end with this report, but will have to be continually modified and re-assessed through out the project monitoring the projects potential success and rate of return.
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Risk Assessment

		5 x 5 Impact - Likelihood               RISK / MITIGATION MATRIX				LO				IMPACT				HI

						1		2		3		4		5

		HI		5												5				Very High (>80%)

		LIKELIHOOD		4						Costs Held at a Constant		FAA Efficient, and No hidden Steps to Cert. Process				4				High       (60% - 80%)

				3												3				Medium (40% - 60%)

				2												2				Low         (20% - 40%)

		LO		1								No Modifications Required to Structure to Meet Customers Needs as Determined in QFD.		Do Nothing		1				Very Low (<20%)

						1		2		3		4		5

		IMPACT of Risk?

		On Features				Work As Is		Minor Adjust		Major Reduction		Unacceptable		Renders Useless

		On Schedule				Minor Adjust		Slips <5%		Slips >5%		Slips >10%		Slips >20%						LIKELIHOOD

		On Cost				Minor Adjust		Over by <5%		Over by >5%		Over by >10%		Over by >20%						of Risk?
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		Customer Wants		Want		Importance		Ability		Priority		How's																				Competitors

														Res. Earlier Designs		Res. New Technology		Build Smaller Models		Res.Computer Models		Res. Building Materials		Accurate Dimesions								Home Depot		Armstrong Builders		Quinn Construction Co.

				Computer Must Be Hidden		0.22		8		8.24				9		8		9		9		3		9								9		9		9

				Ample Storage Space For Kitchen		0.88		8.2		2.784				9		9		9		7		3		9								9		9		9

				Able to Install File System		0.77		6.5		4.995				9		9		9		7		9		9								9		9		9

				Colors Must Match Kitchen		0.44		9		6.04				4		1		9		1		9		1								9		9		9

				Wires must be inconspicous		0.11		7		9.23				9		1		9		7		9		9								9		9		9

				Keyboard Must Be Out Of Way		0.33		4.5		8.515				9		6		9		9		3		9								9		9		9

				Provide Extra Workspace		1		8.8		1.2				9		6		9		9		9		9								9		9		9

				Well Built and Organized		0.99		9		1.09				9		3		1		3		9		9								9		9		9

				Does not Block Window		0.55		8.9		5.105				9		7		9		9		3		1								9		9		9

				Affordable		0.66		8.5		4.39				9		1		1		5		9		9								1		1		1

		Overall Ability Score						48.41						51.35		32.62		40.35		37.93		41.67		45.63								48.27		48.27		48.27
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				3		FAA Certification of Oxygen System						3
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