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Introduction

Every year, approximately 3 billion of used batteries (over 125,000 tons), are discarded nationwide. In Hong Kong, China, US? The disposition has been causing great environmental impacts as most batteries contain substances that are harmful to our environment. Most of these substances are heavy metals such Mercury (Hg), Cadmium (Cd) and Lead (Pb). Once the batteries are disposed in reclamation plan or incinerated, they will enter the air, groundwater, lakes and streams as persistent toxic substances. On the other hand, our world is now in short of energy that the fossil fuels are estimated to run out in the near future. The utilization of energy, discovery of new energy source and protection of environment will therefore be the most imperative and challenging problem that we will have to deal with in the 21st century such that we will be able to meet the needs of the present while not compromising the ability of future generations to meet their own needs.
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Battery (Dry cell) is an invention in which it can generate electricity by using chemical reactions.

It is used in our daily life to provide energy for a wide range of cordless equipment and tools such as mobile phones, cordless phones, notebook computers, digital cameras, toys, electronic game sets and radios.

Batteries nowadays mainly fall into two categories - primary and secondary. Primary batteries, also called disposable batteries, are intended to be used once, until the chemical changes that induce the electrical current supply are complete, at which point the battery is discarded. By contrast, secondary batteries or rechargeable batteries can be re-charged after they have been drained. This is done by applying externally supplied electrical current, which reverses the chemical reactions that occur in discharging inside the batteries. Devices that make this possible are called chargers or re-chargers.
Since the use of batteries is necessary in our daily operations, one of the possible ways for reducing its harmful effects on the environment is to increase the use of rechargeable batteries in place of disposable ones. The increasing use of rechargeable batteries in many devices not only reduces the quantity of batteries disposed, but reduces the number of batteries purchased, which will create valuable savings for the consumer. By reducing the amount of batteries procured and disposed of, the amount of environmentally harmful wastes discharged by battery users will drop dramatically. Therefore, the battery charger should be a major concern for sustainable development. Should I take it for granted that the materials used in primary batteries produce greater environmental impacts than the electricity provision systems used to recharge the rechargeable?
In our daily life, actually most of the energy is wasted, for example, when we are doing exercise in the gymnasium, when we are playing sports in the field and even when we are walking! I don’t consider having fun or transporting myself as wasting energy—certainly there is entropic loss that may be recaptured however. If we can utilize these pieces of wasted energy, the crisis of the lack of energy would certainly be relieved.

Indeed, if we use secondary batteries in lieu of primary ones, the amount of toxic substances that enter our environment will of course be reduced. However, it can do nothing to reduce the amount of energy used in actual cases. 
In the following, you may be astonished by a new invention called Universal Charger. The charger is nothing more than a normal battery re-charger in function. Its principle of charging, nonetheless, is totally different from that of normal re-chargers. The Universal Charger can make the most of the wasted energy as stated above and use them to charge different breeds of batteries. You may find out the story behind the great invention – Universal Charger in the coming sections.

Very suspenseful! (I appreciate a little drama, but you may want to consider the appropriateness of such an approach in other circumstances)
Product Definition

The product that we are going to redesign is the Universal Charger. It can be used to charge a wide variety of batteries. The proposed charger, as mentioned, is totally different from the ordinary one. 
In ordinary chargers, the energy comes from the sockets. It causes very un-environmentally friendly and inconvenient, on the one hand because it draws raw electricity from the socket on the other hand it can only be charged at home. Good, perhaps you could mention this failure of rechargeable batteries in the introduction (re: my comments above).
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Energizer®’s charger is the product that we have chosen. A Universal Charger would be proposed to improve (redesign) the ordinary Energizer®’s charger. Absent any of the inefficiencies that characterize the ordinary charger, the Universal Charger can charge the batteries anytime, anywhere through the use of Kinetic energy. Kinetic energy is produced when we are running, dancing or even walking. The Universal Charger converts this Kinetic energy into current that will charge up the batteries.

More detailed information and elaboration for the structure and working principles would be provided in later section.

Company Portfolio 
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Energizer Holdings, Inc. became an independent, publicly held company in 2000 and today is one of the world's largest manufacturers of dry cell batteries and flashlights. In 2003 they acquired the worldwide Schick-Wilkinson Sword (SWS) Company, adding world-class brands in the personal care category to the Energizer® portfolio.

Their 10,000 Energizer® associates manufacture and sell batteries and flashlights in 150 countries. They produce 6 billion battery cells annually, powering people's lives in all corners of the world. Energizer® associates manufacture and sell a full line of battery products, including miniature and rechargeable batteries, and an extensive flashlight line.

The SWS business, which includes the Schick and Wilkinson Sword brands, employs 4,000 associates. SWS wet shave products are sold in more than 80 countries around the world, competing globally in all three segments of the wet shave category: men's systems, women's systems and disposables. 

Energizer® and Environment

At Energizer® they take the responsibility for guarding the environment seriously. Each solution, even small ones, adds up to a significant contribution. So they continually review our (difference in person) products' contents and packaging to make changes that will make a difference. And they make sure our plants operate in compliance with government standards.

They have focused their environmental efforts on eliminating heavy metals in batteries, while at the same time improving performance. They have also adopted many changes in the area of package design. Their blister card anyway to eliminate these? packages, for instance, contain recycled paper-board material, and their ink coatings contain no heavy metals. Moreover, they have eliminated ozone-depleting agents from their production process and work with their suppliers to do the same.

Product Design 

The proposed product is called Universal Charger. The preliminary principles for the charger are all about the conversion between kinetic energy and electrical energy by electromagnetic induction. The charger will be able to charge different kinds of batteries, for example, AA battery, cell phone battery and C battery by using different adapters. 

The following is a simple diagram of the charger:
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(Please refer to the above diagram)

A. Universal Charger

This is the main body of the charger in which it consists of three parts named Circuit Box, Power House and Adapters.


Size of the Universal Charger (when it lies flat):
	Height: 1.45 cm
	Width: 4.30 cm
	Length: 5.30 cm


B. Main Area

This area is hollow so as to include adapters.

Size of the Main Area:
	Height: 1.40 cm
	Width: 3.55 cm
	Length: 4.75 cm


C. Adapters

Each kind of battery has its corresponding adapter. For instance, AAA battery would have an AAA battery adapter while Nokia cell phone battery BL-4C would have a BL-4C adapter. All adapters are the same in size such that they can be fitted into the main area of the Universal Charger. AA batteries, however, do not need any adapters because, as indicated in the diagram, it can be fitted directly into the main area. 

Size of the Adapters:
	Height: 1.40 cm
	Width: 3.53 cm
	Length: 4.73 cm


D. Power House

This is the core of the charger and it is responsible for the conversion between kinetic energy and electrical energy. As you may see in the diagram, the power house is actually a rectangular box with plenty of wires around it. (The number of wires in the diagram is largely reduced for simplicity) The box is made up of High Density Poly(ethenes) (PE). Inside the PE box, there is a rectangular magnet and it is free to move along the PE box back and fore. The PE box is to avoid direct contact between the magnet and the wire so as to reduce friction and to smooth the path in which the magnet moves along. Some lubricant would also be smeared onto the inner wall of the PE box. At the ends of the inner surface of the PE box, two springs are added (not shown in the diagram) to reduce the contact time between the magnet and the end faces of the PE box such that there will be a larger change in momentum of the magnet. (i.e. higher rebounding speed). 
The two ends of the wires are connected to a circuit box nearby to form a complete circuit.

For the working principle of the Power House, please refer to the section “Principle”.
Size of the Power House (including the wire):
	Height: 1.40 cm
	Width: 0.65 cm
	Length: 5.25 cm


E. Circuit Box
The circuit box, as its name implies, contains a circuit with two capacitors and diodes. It is liable to store the energy generated from the Power House and transfer it into batteries. It is connected to the main area beneath.

For the working principle of the Circuit Box, please refer to the section “Principle”
Size of the Circuit Box:
	Height: 1.40 cm
	Width: 0.45 cm
	Length: 3.55 cm


*The charger would be further coated with removable waterproof leather (Artificial Leather) to isolate the charger from water to avoid getting shock and to protect the charger.

Underlying Principles
The charger makes use of the energy that would be wasted in our daily life, e.g. Kinetic Energy.

The charger can be used in two avenues: 

1. To charge inside specially-designed shoes (need some big feet!)
2. To charge on our arms with specially-designed holder

The amazing story of charging batteries using kinetic energy arises from the Power House of the Universal Charger.

As you may remember, the power house is composed of a PE box, wire, magnet and lubricant. When you are moving your legs (if it is installed in the shoes) or hands (if it is installed on your arms), the magnet inside the PE box of the Universal Charger would move along with your motion. That is, it would move back and fore in one direction. As there is magnetic field around the magnet, when it is moving, there would be change in the magnetic field such that this change would induce current in the iron wires surrounding it. The current would then leave the iron wire around the PE box and enter capacitors in the circuit box nearby. The capacitor can then transfer the electricity into the batteries in order to charge them. How heavy is this thing, perhaps you can sell it as equipment for weight loss?
There are two pre-installed capacitors in the circuit box. This can ensure that one can discharge while another one is being charged to ensure smooth charging.

Inasmuch as the magnet would move back and fore which implies that the direction of the induced current would also be reversed when it is moving in an opposite direction, the current produced would be in Alternative Current (A.C.). However, in a bid to charge up a battery, the current should better be in Direct Current (D.C.). For this reason, diodes are included in the circuit box such that the produced A.C. can further be converted (processed) into D.C.

The ends of the inner surface of the PE box are installed with two strong springs. This can reduce the impact time between the magnet and the end face of the PE box. According to Newton’s Second Law – “Ft = mv – mu”, the shorter the impact time is, the larger will the impact force will be. 


F = Impact Force

t = Impact Time

m = Mass of the object

v = Final velocity

u = Initial Velocity

Larger impact force would then simply mean a larger change in momentum (mv – mu). Thus, the leaving speed of the magnet would be increased. If the leaving speed of the magnet increases, the extent of change in magnetic field would also be larger, as a result, greater current produced.

In addition, the number of wires around the PE box is also maximized to ensure the best electromagnetic induction. The lubricant is used to reduce the friction between the magnet and the PE box.

As mentioned before, there are different kinds of adapters available. All the adapters are the same in size but different in the slots for batteries. (Different batteries have different shapes). The main area is pre-fit for AA batteries. That is, no adapters are required for AA batteries since it can be directly fit into the main area to charge as indicated in the diagram of Universal Charger. Customers will only need to buy the corresponding adapters that they need and they can change the adapters anytime. Where does the adapter go?
This charger would be used best while you are doing exercise in the gymnasium or when you are going to have a long walk. In this case, not only are people more willing to use secondary batteries as they can save the cost of electricity (less primary batteries will be dumped instead), but this can also reduce the use of raw electricity from sockets. (Relieve the crisis of lack of fossil fuel). Hence, Universal Charger can manifestly help conserve the environment, reduce the use of raw energy source, and to manipulate the seemingly wasteful but useful energy source to achieve sustainable development. Besides, this notion (to charge whilst no need to pay and conserving the environment) may encourage people to do more exercise so that the general public’s health status may be improved resulting in longer average life span!   

How to Use the Charger
The Universal Charger can generally be used in two ways:

a. It can be installed in specially-designed sports shoes and leather shoes.

Specially-designed sports shoes and leather shoes are required to perform this function. Co-operation with a shoe manufacturer is needed.

The design for the shoes will be shown as follows:

Sports Shoes:
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There will be a rectangular area, which is the same in size as the Universal Charger, reserved in the shoes. It is located at the back of the shoe and just beneath the shoe-pad. It can be easily found. While the height of the rectangular area will be a bit larger than that of the Universal Charger, this makes sure that when you are wearing the shoe with the charger, your weight will not all be exerted onto the charger, but distributed to other area of the shoes. It can provide better protection to the charger. A running shoe such as that above is designed to reduce shock and stabilize lateral motion.  How would your device affect this performance?
Leather Shoes:
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The heel of the specially-designed leather shoes is re-designed such that, like the specially-designed sports shoe, there is a rectangular area inside the heel. (As shown in the second diagram) The specially-designed heel can be freely rotated around the axis (As shown in the first diagram) such that the heel can be turned outwards for us to put the charger into the rectangular area. (As shown in the second diagram) The heel is not actually separated from the leather shoes (As you may see in the second diagram) but is connected to the leather shoes via a small stick at the axis. (The heel is separated in the second diagram just for clearness.) Have you ever seen the TV show “Get Smart.”
b.  It can be put into the Charger Holder for Arms.
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By putting the Universal Charger into the High Density Polyethylene case on the Charger Holder, you can use the Universal Charger even when you are doing exercise or have something to do with your hands. It is easy to use and is included in the retail package of the charger.

Retail Package
In the retail package of the Universal Charger, it will include

a. a Universal Charger
b. a Charger Holder for Arms

Adapters will be sold separately as customers only have to buy suitable adapters for their own needs, e.g. Nokia BL-4C battery adapter. If all kinds of adapters are provided with the retail package, it will certainly make a waste of resources.

* The default Universal Charger (with no adapters) can already be used to charge AA rechargeable batteries.

Specially-designed sports shoes and leather shoes will be marketed by the shoes manufacturer. 

And they will be provided in different appearances, colors and styles so as to provide a wider variety of choices for customers.

The whole set of adapters may also be available at a discounted price for “all-round” customers.

Product Lifecycle
The product cycle of the Universal Charger consists of mainly eight stages:


Resource Extraction

Material Processing

Parts Manufacture

Product Assembly

Distribution

Consumption

Material Collection

Recycling

The practices and the product lifecycle of Energizer®’s ordinary chargers have actually been quite environmentally friendly already. However, due to the nature of its ordinary chargers (draw electricity from sockets), some of the stages in its product cycle cannot achieve the best extent of protecting the environment. On the contrary, by implementing the Universal Charger, a much more environmentally friendly product cycle can be achieved. You may find out more in the following.

A. Resource Extraction


As you may remember, the Universal Charger is made up of six parts, that is, the Main Body, Power House, Circuit Box, Adapters, Waterproof Leather (Artificial Leather) and Charger Holder for Arms.

The constituents of different parts of the Universal Charger:

Main Body: High Density Polyethylene (The case)

Power House: Iron (The Iron Wire), Ceramic Magnet (The Magnet), High Density Polyethylene (The Case), Metals (The Springs)

Circuit Box: Metals (Electric Wires, Capacitors, Diodes), High Density Polyethylene (The Case)

Adapters: Metals (Electric Chips), High Density Polyethylene (The Case)

Artificial Leather: Coating fabrics with nitrocellulose

Charger Holder for Arms: Nylon (The Belt), High Density Polyethylene (The Holder)

In order to make the Universal Charger, different kinds of chemicals such as ethane monomers and metal ions have to be extracted. Besides extraction, some of the materials can also be acquired in the recycling centre, for instance, ceramic magnet and springs. By recycling, natural resources would be used and this can reduce the impact to the environment.

In ordinary Energizer® chargers, the case is made of urea methanol which neither is very hard to burn nor decompose. When these chargers are dumped, it may cause serious environmental problems as it cannot be recycled or broken down easily. Energizer® chooses urea methanol to be the constituents of the chargers’ case since it is heat resistant. This is necessary because the chargers would be connected to raw electricity such that the power is large. It will cause plenty of heat within the charger. If the charger is not made of some heat resistant materials, it may burn out and result in fires. 

On the contrary, the Universal Charger does not have this problem. As the energy generated from the power house, compared to that of raw electricity from sockets, is much weaker. The Universal Charger, therefore, will not generate as much heat as ordinary chargers. As a result, in choosing the constituents to make up the case, non-toxic and more easily-to-be-decomposed polymers – High Density Polyethylene (HDPE) can be used instead. HDPE provides enough mechanical support for the charger. At the same time, it will not cause problems to the environment as serious as urea methanol. Also it is less expensive relatively. Excellent point which should not be hidden here in the details.
Ceramic Magnets were chosen as it is the most commonly used magnet and can be produced easily. It is the cheapest type of magnets.

Artificial Leather was chosen inasmuch as it can conserve the biodiversity of the earth. By making leather, many animals, some are endangered, will be killed. Thus using leather will certainly ruin the ecosystem and result in environmental problems. On the other hand lots of animals are already being killed for consumption etc., and you might as well use all parts of them rather than waste anything.  The artificial leather of course will have its own impacts.
B. Material Processing and Parts Manufacture


The recycled and extracted materials such as metals ions and monomers will be separated and purified followed by polymerization in the manufacturing factory, e.g. polymerization of specific monomers to make High Density Polyethylene and formation of Fe3O4 (to make magnets) from metal ions and oxygen molecule.

The processed materials if the same kind will further be congregated into larger object and in desired shape and other physical properties according to the blueprint for the different parts of the Universal Charger. e.g. High Density Polyethylene will be congregated and molded into a rectangular box pursuant to the design of the Power House.

C. Product Assembly


Once all parts of the Universal Charger have been manufactured, e.g. Main Area, Power House, Circuit Box, Adapters, Artificial Leather and Charger Holder for Arms, they will be assembled mechanically.  Not likely, why do you think the PRD economic region exists?
(The Universal Charger will be coated with Artificial Leather after it has been composed while the Charger Holder for Arms is not a part of the Charger, but will be provided for customers along with the Charger in the Retail Package.)

Because of the protective nature of the Artificial Leather and the hard-nature of High Density Polyethylene, no packing for the charger is required. This can largely reduce the waste of nature resources for packing and lowering the manufacturing costs. Good.
For the Charger Holder for Arms and Adapters, as it is light and hard enough, they can easily be transported, like what will also be applied to the Universal Charger, in cardboard box without packing. Manifestly, the packing of the Universal Charger is much more environmentally friendly than the ordinary Energizer® chargers (Which is of heavy packing) 

D. Distribution


The cardboard boxes of Universal Chargers and Charger Holders for Arms will be distributed to different retailing stores and specialty shops by lorries to local area nearby, by trains (if available) to farther places or by ships overseas.

In addition, not only will the cargos of Chargers be distributed, but the used cardboard boxes (Used to distribute the chargers last time) would also be retrieved and transported back to the manufacturing factory. Retailing stores returning all the given cardboard boxes (Used to carry the Chargers in the last distribution) will be given a discount when buying the chargers. Further details will be provided in the section “Materials Collection”. This strategy can encourage the retailing stores to send back the boxes so that it can be re-used again. You might want to think about the financial and environmental costs of this logistics strategy.
Trees are responsible to make oxygen molecules by photolysis (A part of photosynthesis) while absorbing the Green House Gas Carbon Dioxide. The reduction in the number of trees would therefore result in more severe global warming which is mainly stemming from the proliferation of Green House Gases. As the cardboard boxes are made of trees, a large production in cardboard boxes would simply mean a large scale of deforestation. The consequence is obvious – less carbon dioxide will be absorbed resulting in higher concentration of Carbon Dioxide in the air. The extent of global warming may even be more serious.

As you may concern yes, unfortunately most people think concern is an option, global warming is an imperative problem in the 21st century. The rise in the overall temperature on Earth would cause a series of chain reaction, for example, melting of ice at poles of earth, rise in water level, resulting in some catastrophe like Tsunami.

Being a part of the world, we are dedicated to conserving our living place – the earth. That is why the Universal Charger is proposed.
Recycling of the cardboard boxes can certainly help! (Both in environmental and economic aspects) Yes but do you have to do it?
E. Consumption


It is believed that you are already very clear about the concepts of the Universal Charger and the way of using it by reading the previous texts. Thus, to make a long story short, a summary of the consumption of the Charger will be provided as follows:

After buying our chargers, because of the user-friendly nature of our chargers, customers can start using it once easily. They may choose if they would like to charge by means of specially-designed shoes (Bought separately) or Charger Holder for Arms (Already included in the retail package.) There are different styles available for the shoes such that customers can choose their favorite color and paintings. Customers, furthermore, can choose the suitable adapters for their own needs in the retailing stores or they can simply charge AA batteries without any adapters, how convenient! (No adapters are required to charge the AA batteries). The charging process is easy, simply just by moving your hands or legs, or both at the same time.

Our chargers, adapters and charger holders are all made of durable and tough High Density Polyethylene. And it has a very long life span. Besides accidentally breaking, it is estimated that customers will only have to buy the chargers once or twice throughout their life time.

F. Material Collection and Recycling


In order to reduce the production of cardboard boxes, a preferential scheme is proposed.

The Preferential Scheme

As mentioned in the section “Distribution”, the chargers components will be transported by cardboard boxes. The cardboard boxes are actually not environmentally friendly. In order to minimize the number of cardboards that we have to make, we propose a Preferential Scheme to encourage the retailing stores to return the cardboard boxes. 

If the retailing stores are willing to return all / 90% of the cardboards that were used to transport the chargers to the stores last time, they will receive a discounted price to buy the chargers. Shouldn’t this be in the distribution section? Here, you should be talking about consumer packaging. Consecutive full returning can make an even greater discount. (Continue to return all / 90% of the boxes many times consecutively)

Cardboard boxes at the recycling centre would also be used by us. If recycled cardboard boxes are not enough to use, more will be bought from the cardboard boxes manufacturer. 

That is, there are three ways to obtain the boxes:
1. Preferential Scheme

2. Recycled Centre

3. Cardboard boxes manufacturer

Besides the cardboard boxes, the dumped chargers, adapters, charger holders…e.t.c. would also be recycled. Notices would be given to the retailing stores. The Notice states that retailing stores should tell customers that if they would like to dump any parts of the product, they should send it back to the store. By sending back to the stores, customers will be given coupons or other privilege. And regular collecting action would be taken to recycle the dumped chargers or other parts at different retailing stores.

After collecting the dumped chargers, it would be separated into parts first, just like the reverse process of the “Parts manufacturer”. And they would further be decomposed into simplest unit followed by renewal and purification. The materials can then be used for manufacture again. (Seriously damaged chargers would not be used in the re-manufacturing process) What is the lifespan of the chargers?
Flow Chart for the Product Cycle:
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In each stage, there is INPUT of NATURAL RESOURCES and

OUTPUT of WASTE and POLLUTION
For the cycle as a whole, as mentioned in the section “Product Lifecycle”, we are dedicated to reducing the extraction of raw materials, reduce the waste and pollution, promote recycling and relieve global warming in various aspects.

This makes our products much more environmentally friendly than the ordinary ones. Each stage of the cycle is carefully linked to the next such that the least natural materials will be used and the least pollution and waste will be made.

It is therefore obvious that the Universal Charger will become one of the most well-known Green Product in the world.

You have mentioned some excellent attributes that make the materials in the charger more environmentally friendly than the higher voltage variety, but what about the actual energy usage?  You haven’t mentioned whether this is a significant saving financially or for the environment. I imagine however if you totaled up all the electricity that went into primary and secondary batteries from fossil fuel generated electricity, it would not be negligible (perhaps it is done on an inefficient basis).
Infrastructure


Currently, we will be outsourcing production of our chargers, along with the holder, at Energizer®’s same manufacturers in Asia. Energizer® (China) Company Ltd., located in the Chaoyang District in Beijing, China, already possesses the physical infrastructure needed in our campaign. Several objectives required to accomplish in order to make our product become a reality in the marketplace include:

1) Stimulating demand for our portable charger, which will require a balanced grass-root, grass-top (an interesting neologism, what does it mean?) campaign.  

2) Achieve a certain level of cooperation with the battery Manufacturer and distribution teams in order to manage acquisition of new raw materials and their delivery to manufacturer plants

3) Promotional activities should coordinate the efforts of NGOs, local certification boards, and Local Governments to facilitate the perceived importance of our product. 

Physical Infrastructure

Manufacturing Plants

The genius of this product lies in the fact that it does not require any new, large, expensive, permanent physical infrastructure. I thought you were going to put it together mechanically.  That sounds to me like dedicated assembly robots.  Our product, once the design is complete, is so simple to make that we can license the manufacturing of it to the same plants that already manufacture rechargeable batteries in China.  Therefore, cooperation with Energizer®’s manufacturing plants is very important. 

Certain raw materials original to our product, such as copper wire and ceramic Magnet, will require a focused logistics effort. These materials come from recycled goods and are very inexpensive and safe to transport to the battery plants.

Post-Production

This is where cooperation with the distribution arm that has made Energizer® so successful in the past is critical. Because our product is low-margin and low-weight, transportation costs would be negligible in its environmental impact. In addition, most of Energizer®’s battery and pack manufacturer plants are located in SE Asia. Therefore, shipping our product from battery manufacturers to pack manufactures and finally to consumers in our pioneer consumer market in Hong Kong will not be costly financially or environmentally.  
I’m not sure that this existing production infrastructure is particularly environmentally friendly.  But at any rate the more challenging infrastructure is the reverse logistics that you have mentioned in the distribution and consumption sections.
Social Infrastructure


This is the most important infrastructure which will be the most expensive and time-consuming aspect of our product cycle. Whether our product can be attached to ones arm, or placed in one’s shoe, our product will face considerable resistance from the ordinary consumer who is not environmentally concern or conscious about the socio-economic benefits of our product.

In order to convince a shoe company or Energizer® to accommodate our new product, we will need to show them that consumers want this technology and will pay for it. Therefore, is critical that we work with NGO’s to educate the public, local governments to create incentives for the public, various celebrities, and members of the media to communicate to the public both the environmental and economic benefits that our product will provide.

Governmental Regulations

On the front page of Hong Kong’s immigration department website, it says how “energy conservation” is one of their “top targets.”
 In this regard they have tried everything from temperature control to rearranging office lighting. Our product provides them with a much more widespread way to conserve energy, and it should not be hard to convince with them to help make it expensive for people to waste electricity. Perhaps, somewhere, you could mention the actual energy demands for these types of batteries.  Most people probably think it is negligible.  For example, in Europe, governments tax gasoline to the point where car companies completely revamped their designs of cars so that they use less gas. HKSAR can create similar incentives for consumer products to use less electricity by taxing the companies that supply it. This will make cost-conscious consumers more likely to pay for alternative ways to conserve electrical energy. Our product would then provide them with such an alternative. When consumers realize that they can save money simply by walking around, they will be more inclined to buy our product.

In Hong Kong, there could be a landfill charge on battery waste particularly, not just construction waste (which they presently do)
. Because primary batteries are much harder to recycle than rechargeable batteries
, (Single-use batteries are not commonly recycled because of the very high processing cost and low value of the small amount of metals, mainly ferrous, zinc and magnesium that can be recovered. Moreover, recycling facilities for single-use batteries are mainly located in Europe and US and the shipment cost to these facilities would be very high.) In light of these factors, rechargeable batteries are even more desirable for Hong Kong and therefore the Government should be more inclined to implement policies to provide vital conditions for our product’s market success. A land-fill battery charge is one way that will create more incentive to produce and use rechargeable batteries.  Good. 
Industry Standards

A further measure considered important to promote the use of our product is the introduction of product standards, and in particular, standards that specify how much electricity battery chargers can consume. To promote maximum compliance and to increase consumer confidence, it is important that all standards can be legally enforced. Do you mean that you are going to try to force standard rechargers off the market or make people aware of how much energy is actually used/wasted in recharging?
Education of Consumers

Education is considered to be a key to influencing government, the battery industry and the consumer to promote sustainable energy use in society. Educational programs should seek to link battery usage with the current dangers of over-consumption that our planet cannot sustain for very long as well as detailed instructions on how to effectively and safely use our product.  

NGOs

With the help of NGOs we will educate the public by building social awareness of both the environmental costs and financial costs of buying non-rechargeable batteries as well as chargers that use electricity. NGOs such as Greenpeace which have been involved in environmentally-oriented battery campaigns in the past can convey their influence through commercials to the public as well as through government lobbying. Public demonstrations in MongKok or other busy commercials can help convey to the public how easily one can use the product. Other points that will be highlighted in our campaign are discussed below:

· According to the Consumer Electronics Association, consumers have spent an estimated $5.73 billion in 2004.
 The average household throws away over 22 batteries a year.   Are you mixing the US and HK again? Therefore, with rechargeable batteries, which can be reused over 500 times, we would theoretically decrease the world’s battery waste 22 times over, and consumers wouldn’t have to spend nearly 6 billion dollars a year buying new batteries. The rational consumer will not be able to disregard the potential advantages of rechargeable batteries. What does demand for convenience do to consumer rationality?
· When a battery is charged, the charger pumps electrons out of the electrode. This costs money for the consumer in electricity bills and makes Hong Kong’s power plants like China Light and power, work harder, emitting more waste in the environment. This argument needs to be clarified and developed.
Moral Persuasion

· NGOs can document several environmental and safety issues regarding primary battery usage and electricity consumption. For example, there are adverse health effects of all this primary battery usage because thousands of workers in china have to make them and are exposed daily to dangerous chemicals. According to the Knight Ridder Newspapers in an article posted on Nov. 08th, some 600 workers in two factories in southern China have been tainted with cadmium, which is a major chemical involved in producing batteries.  The factories are owned by Gold Peak Batteries.
 Good.
· NGOs can promote social awareness about the benefits of a charger that doesn’t require an electrical power source. For example, NGOs will educate the public about GHG and how our charger reduces ozone depletion and the release of fossil fuels into which should be a major concern for the whole world. The importance of minimizing the adverse effects on the environment or what is emitted to the atmosphere may be appreciated by realizing that the earth's surface is covered by a precious layer of air that is only 10 miles in thickness (the troposphere) which is quite thin when compared to the earth's diameter. In short, the GHG’s produced by fossil fuels is endangering our planet, and our new product will help inhibit this process. 

Celebrity Promotion

· No matter the culture or country, the promotional and persuasive powers of celebrities, particularly with young people, are a fact of life. In our campaign to convince people that it’s also “cool” to do things that benefit the environment, we will enlist the most famous runners to endorse our chargers while running in advertising, or even down a major street in Hong Kong. Going further, we will enlist some runners in the Hong Kong marathon next year to wear our product, and publicize at the end of the marathon how much power was created and electricity saved simply by using our product.  

Consumer Survey

· After our relentless campaign to engrave the incentives for and the practicality of our product into the brains of all of Hong Kong’s citizens, we will conduct a customer survey representative of the consumer market in Hong Kong.  This survey will ask consumers questions about the product and the environment like:

· What types of shoes would be acceptable to put the charger in? Would you buy the shoe? Etc

· Would you rather put it in your arm or in your shoe?  Are you worried about comfort or looks more? Etc.

· Do you think energy conservation in an important issue for Hong Kong? Will you pursue ways to conserve energy? Etc.  

When the results of the survey are published, we hope its enough ammunition to lobby both Energizer® to manufacture and the shoe companies to design a shoe in which we can bring our product to millions of battery users in Hong Kong and abroad. 

Value cycle


Without doubt, every stage of the product cycle would cause different level of pollution. The only way we can do is to diminish the impact of each stage as much as possible. 

The designed product is a green product which uses renewable energy for charging the batteries. Making use of kinetic energy is a good way for getting benefits. Unlike the ordinary charger, our product does not need electricity for charging batteries. Instead, kinetic energy could be efficiently converted into electricity power for fulfilling what we want. This conversion not only saves the wasted power, but it also comes up with a new energy stored in the product whereas the money could be saved because consumers can save on electricity bill. 

As the rechargeable battery is the byproduct of the charger, the value of using rechargeable batteries should also be considered. The household throws away over 22 batteries a year in average. The durability of a rechargeable battery is better than primary battery 50 times since the rechargeable batteries can be reused over 500 times. For example, the users can save HK$1700 and reduce 1KG solid garbage after they listened to radio for 5000 hours. The consumers would not have to spend nearly 6 billion dollars a year for buying new batteries. Therefore, using rechargeable battery may get the win-win situation due to the facts of saving both money and environment. Good, but this is no different than conventional rechargers—what extras does your system propose.
However, the drained batteries would become garbage eventually. It has quite a lot of factors to determine whether the batteries are worth to be recycled or not. 

Why not recycle primary battery?


Single-use batteries are not commonly recycled because of the very high processing cost and low value of the small amount of metals (mainly ferrous, zinc and magnesium) that can be recovered. Moreover, recycling facilities for single-use batteries are mainly located in Europe and US and the shipment cost to these facilities would be very high. In view of the factors discussed above, recycling of rechargeable batteries is more practical for Hong Kong.

The value of recycling rechargeable battery


Battery disposal has been a subject of much environmental concern due to the harmful substances that they may contain. While most of the new batteries marketed nowadays are environmentally friendly, hazardous material is still unavoidable for certain types of rechargeable battery. To reduce the risks from disposal of harmful materials and conserve natural resources, it is necessary to recover rechargeable batteries and recycle them in an environmentally friendly manner.

Most rechargeable batteries can be recharged up to 1,000 times, while rechargeable Alkaline-Manganese batteries can be reused up to 25 times before being discarded. Once the rechargeable batteries have run its course, they can be recycled. When used in high-power products, one rechargeable battery can replace from 50 to 300 throwaway primary batteries, depending on the usage. Some rechargeable batteries can supply power every day for up to three years. Furthermore it helps conserve our natural resources. Components of rechargeable batteries are used in the manufacturing of stainless steel products and new rechargeable batteries.

As a result, although it may be more cost effective if not recycle the rechargeable batteries, this operation is still worthwhile to accomplish because of the tremendous reduction of environmental impact. It also creates the incentives for companies to turn wastes into products, to stop polluting, and to conserve energy.
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~~ Thank you for reading ~~
Dear Energizers:

This is a very creative proposal with lots of excellent approaches incorporated into it.  Still, I think you need to simplify things a bit by pulling out the core benefits of your proposal and building your argument around them more clearly.  You can still have your suspenseful opening, but shortly thereafter try making a bullet list of its environmental attributes in comparison to normal batteries and in particular to conventional recharging, for example:

· HDPE case in comparison to toxic cases
· Elimination of (how much?) electricity generation and waste

Then use these to drive your product cycle, infrastructure and value analysis.
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