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1. Company Charter

Project Evolution

Currently, laptops use cables and huge capacitors to transfer power to the laptop, which allows the machine(s) within the laptop to function. Laptops can be used standalone without power connections for a finite amount of time, during which the power is supplied from a battery, which is essentially a rechargeable capacitor. However, once the battery capacitor fully discharges its energy, a power cable is required to transfer power and recharge it. The product manufactured and supplied by the company, WiElec (hereby referred to as the company, or the product), will eliminate this dependency on cables, power sockets, and batteries to transfer power from the source to laptops. This will be done by supplying wireless electricity for laptops at a micro-scale level. The signal transfer will be constrained to within a radial distance of 2 meters (4 meters in diameter, 12 m2 radial area).

The basis of this technology lies in the fundamental principles of electromagnetism and resonant frequency. The electrical signals will be transferred from the power source through a transmitter to a receiver attached to the laptops. The transmitter and receiver will both be resonant objects, that is, they will both operate at the same resonant frequency. This will allow the two objects to exchange energy, with minimum interaction with the rest of the off-resonant objects and surrounding systems. The receivers will be sold as an add-on piece to laptop users. Eventually, they will only be sold to laptop manufacturers, and will be integrated within the internal architecture, i.e. it will be implemented as a built-in feature of laptops.

Goals of the Innovation

The main objective of this innovation is to eliminate waste and hassle created due to usage of cables and batteries. Elements such as copper, aluminum, fibre optic, iron and other heavy resources are used to manufacture these cables and batteries. These elements and materials are not only expensive but also difficult to process and dispose safely. In addition, having wires everywhere makes the place messy and enforces restraints on laptop users to be close to power outlets at all times. Wireless electricity transferring mechanism will give the laptop users flexibility and convenience in terms of location. Moreover, due to toxic chemicals used in batteries, disposing of them is a problematic procedure right now. WiElec will solve this problem as well. Lastly, this product will also be beneficial for laptop manufacturers since they will have to assemble one less complimentary good for their product. They will have to integrate the WiElec receiver within their laptop architecture; however, once the design is finished, they will be looking into long-term savings for their products. 

Constraints

Factors putting constraints on this innovation include concerns regarding human health, frequency range used to send signals and prevention from signal leeching. The technology will use air as a medium to transfer signals. One of the main concerns of designing this product is to ensure that it does not cause threat to human health. Therefore, the frequency range that is harmful for human health will need to be avoided as well. In addition, since most of the technology uses standing wave signals to transfer data and other information, most of the usable frequency spectrum has already been taken over. This will put a constraint on bandwidth available for WiElec. Lastly, it will be easy for consumers to leech others’ signals, and so a mechanism needs to be developed to prevent such actions.

2. Budgeting and Timing

Budget

An estimated initial seed of 9.05 million dollars is required for the first 3 years of the firm. The firm will begin churning out profits once deployment is complete. The receiver unit is to be marketed at $100 while the transmitter unit is to be marketed at $250. Most costs remain constant during the first 5 years of operation of the firm. The only significant changes occur to manufacturing and marketing costs. Relatively high costs will be witnessed in the first year of manufacturing followed by a significant decrease in the following years. Simultaneously, this will be characterized by an increase in production capacity. This behaviour may be attributed to design optimizations that make efficient use of raw materials and thereby minimize the unit cost of production. Similarly, the initial marketing expenditure will be high since the new, innovative product needs to be injected into the market with the view of catalyzing the product adoption rate. Once the product has obtained a footing in the market, a heavy marketing impetus will not be necessary and an avalanche market phenomenon can be expected owing to the sheer convenience offered by the product. 

Table 1 WiElec Budget

	Year
	1
	2
	3
	4
	5

	Salary (+ Stock options)
	$700,000.00
	$700,000.00
	$700,000.00
	$700,000.00
	$700,000.00

	R & D for prototyping (labs, inventory)
	$1,000,000.00
	$0.00
	$0.00
	$0.00
	$0.00

	R & D for product design 
	$1,000,000.00
	$800,000.00
	$200,000.00
	$200,000.00
	$200,000.00

	Manufacturing
	
	
	
	
	

	     Transmitter
	
	
	
	
	

	        Unit cost of production
	$0.00
	$0.00
	$10.00
	$7.00
	$7.00

	        # of units
	$0.00
	$0.00
	10,000
	20,000
	20,000

	        net
	$0.00
	$0.00
	$100,000.00
	$140,000.00
	$140,000.00

	     Receiver
	
	
	
	
	

	        Unit cost of production
	$0.00
	$0.00
	$15.00
	$12.00
	$12.00

	        # of units
	$0.00
	$0.00
	50,000
	100,000
	100,000

	        net
	$0.00
	$0.00
	$750,000.00
	$1,200,000.00
	$1,200,000.00

	Other manufacturing costs (labor, packaging, plant maintenance)
	$0.00
	$0.00
	$150,000.00
	$150,000.00
	$150,000.00

	Marketing
	$0.00
	$200,000.00
	$800,000.00
	$300,000.00
	$300,000.00

	Legal (patenting, record keeping, accounting, law)
	$200,000.00
	$200,000.00
	$200,000.00
	$200,000.00
	$200,000.00

	Rent and office space (property, equipment, accessories)
	$100,000.00
	$100,000.00
	$100,000.00
	$100,000.00
	$100,000.00

	Emergency Buffer
	$350,000.00
	$350,000.00
	$350,000.00
	$100,000.00
	$100,000.00

	NET COST
	$3,350,000.00
	$2,350,000.00
	$3,350,000.00
	$3,090,000.00
	$3,090,000.00

	Sales
	0
	0
	0
	$7,500,000.00
	$15,000,000.00

	Profit
	($3,350,000.00)
	($2,350,000.00)
	($3,350,000.00)
	$4,410,000.00
	$11,910,000.00

	Present Worth
	($3,252,427.18)
	($2,215,100.39)
	($3,065,724.56)
	$3,918,227.88
	$10,273,670.62


Time Plan

A time plan for the new product development (NPD) process [1] is shown below in Table 2. 

Table 2 Time Plan for NPD Process

	Stage
	Brief Description
	Time Required (Months)
	Cumulative Time Required (Months)

	1. Idea & Concept Development
	The idea exists and the theory is complete. This stage has already been accomplished.
	0
	0

	2. Conceptualize Prototype
	This will be the next step in our NPD process, to develop a working prototype. Focus groups may be held to obtain feedback on product based on prototype.
	5
	5

	3. Product design
	This stage will take the longest time because it will require iterations and multiple revisions to perfect the product design. During this stage, the product will be introduced/demonstrated to laptop manufacturers to encourage possible future integration into laptop architectures, as well as to obtain and incorporate their feedback in product design revision. 
	15
	20

	4. Product Testing
(On-going)
	Validation and verification of the product
	3 (total)
	20

	5. Process design
	This stage will involve designing and revising the manufacturing process for producing the product (the transmitter and add-on receiver units) at optimal efficiency and on a large-scale, followed by mass production of transmitters and receiver units
	10
	27

	6. Deployment
	Launching of the product. Developing a marketing strategy to target innovators, early adopters, early majority, late majority and laggards. Produce and place advertisements and promotions for product. Filling distribution channels with product. Product use demonstration & training.
	9
	36*



* The partial parallel NPD process will be put to practice that will shorten the development cycle time to be approximately 3 years, hence the months in the timeline do not add up. The development process will involve complete overlapping of product testing with product design and process design stages, and partial overlapping of product and process design as well as initial deployment stages.

Timeline of Events
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Figure 1 Project Timeline
3. Organizational Chart
The organizational chart below communicates WiElec’s organizational hierarchy once it has been formed. The boxes represent the various roles within the organization. Since this is a start-up company, there is going to be a fair amount of overlap in the roles of the members. Furthermore, most of the positions in the chart below are yet to be filled. Hence we do not have names of the staff members beside each position. The hierarchy also represents who reports to whom during normal operation. Of course, being a start-up company, we envision this organizational structure to change dramatically as new requirements come up.
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Figure 2 WiElec Organizational Hierarchy

The highest ranking official will be the President who reports directly to the Board of Directors. The Board of Directors will communicate their interests to the rest of the company via the president. The president will be elected from members of the Board.

The point of this organizational chart is many-fold. First, it demonstrates that we are a proper start-up with professional employees, and not just a bunch of people working in the basement.  Secondly, it is a way for the staff to clearly identify where they stand in the hierarchy of the organization.  Finally, the chart provides an element of professionalism and seriousness for those applying it. WiElec is likely to work with other R&D departments, and the organizational chart would make them feel more confident in collaborating with us over a long-term period.

Experience and Job Description of Key Personnel

Project Manager

· Basic undergraduate degree with diploma in project management

· Minimum 3 years industry experience

· Ability to look after project resources

· Ensures projects milestones are completed in a timely fashion

· Ability to restructure organization to meet efficiency requirements

· Ability to form temporary task forces to solve urgent problems

Hardware Engineer

· Doctoral Degree in Electrical Engineering or equivalent

· Minimum 5 years of solid industry experience

· Thorough knowledge of electromagnetic phenomena and resonant behaviour

· Ability to work well with other hardware engineers

· The ideal candidate will work towards drawing up detailed product specifications and circuit diagrams, and will oversee the design and functionality of the hardware product.

R&D

· Doctoral Degree in Electrical Engineering or equivalent

· Minimum 10 years of solid research experience in a lab or university

· Ideal candidate will be capable of critiquing product designs, coming up with solutions to a wide variety of technical problems, and optimizing existing products.

· Ability to work alone in a closed environment with minimal supervision

· Ability to communicate well in charts, diagrams, presentations, etc.

Accountant

· Basic degree in bookkeeping or accounting

· Manage pay rolls, taxes, audits, etc.

· Minimum 3 years experience
4. Future Plans

WiElec is a breakthrough technology that has been awaiting the market for a long time. The fact that the technology already has a market assures that WiElec can be foreseen as a growing company.

Marketing Plan
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Figure 3 Target Audience Distribution
The marketing plan will primarily address students from universities and colleges. These are the prime buyers of laptops and hence, are also the foremost target audience for the WiElec’s breakthrough product. According to a survey response from 200 students at the University of Waterloo, the market trend depicted that the prime audiences largely consists of early adopters and innovators [1]. There is a keen enthusiasm observed for such a technology among university and college students. As for the business personnel, they are anticipated to be from the early majority and late majority depending on the type of workplace, job and post. 
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Figure 4 Lead User Distribution for University of Waterloo

The marketing strategy to address these customers includes advertisements through television, newspapers, magazines, and flyers. Laptop manufacturers will be offered to incorporate the technology to boost sales as evident from the market trend that already exists. The product will be displayed and demonstrated at exhibitions and fairs where potential users can experience and familiar with the technology, thereby promoting its adoption. WiElec can also be on display at the Science World / Science Centre for educational purposes to demonstrate to the general public the current advancement in electricity transmission: wireless electricity, as part of the strategy to improve WiElec’s public figure as firm. Since WiElec’s product is anticipated to increase laptop sales, chain stores such as Best Buy, Future Shop, Staples, etc. will be partnered with to introduce the product to laptop buyers. Furthermore, there will be arrangements made to have presenters visit different workplaces to demonstrate how the product suits the requirements and provides convenience for the specific work environment and its employees. 

Anticipated Payback Period = 
[image: image4.wmf]Investment

  

Anticipated Cash Flow

= 4.52 years. 

The above formula for the anticipated payback period was obtained from [3].

The present worth of the entire project endeavour was calculated to be $5.7 million. Since this figure is positive, the project is feasible. 

The Internal Rate of Return (IRR) of the entire project was calculated to be 24%, which is much higher than any current interest rate in the banks. Therefore, under the assumption of the provided sales figures, WiElec is definitely worthwhile and worth moving forward with.

Short-Term Goals

The future plan for WiElec is to increase its market by enhancing the technology to be compatible with more products. Apart from laptops, desktop computers and its peripheral devices (e.g. printer, scanner etc) will be focused. Furthermore, all other electrical appliances will be able to have the add-on piece attached to them and be functional in the same way as with their cord connected to the power supply. Thus, it can be anticipated that in the near future, all appliances will have built-in feature to be operated wirelessly. 

Long-Term Goals

WiElec plans to affiliate with Canadian power industries to promote wireless electricity rather than investing heavily in building transmission and distribution stations, transmission lines etc. Hence, technically WiElec presumes to be the dominant mode of electricity supply in the long run. 

Apart from Canada, such a technology possesses a market in various other countries as well. Hence, future plans also aim for globalization. The markets will be subjectively assessed by conjoint and data envelopment analysis. 

Table 3 WiElec’s timeline for the future plans

	Time
	Goal

	2008 - 2011
	Focus on add-on piece for laptops only 

	2012 – 2013
	Complete R&D for compatibility of the add-on piece with other appliances

	2013
	Launch add-on piece compatible with other appliances 

	2014
	Feasibility Analysis to make wireless electricity primary mode of power supply

	2015
	Conjoint analysis to assess global markets


Hence, it can be observed that WiElec has a vast scope to expand and enhance both in terms of technology advancement and customer market.  
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