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A micro fuel cell (MFC) is an electrochemical device that converts the chemical energy

of fuel, such as hydrogen or methanol or some patented fuel, into electrical energy.

Unlike batteries, which require recharging, fuel cells can continuously produce electricity

as long as there is a constant fuel supply. Though no universally accepted definition

exists for micro fuel cells, the term typically describes small fuel-cell systems that

provide less than 50 watts of power.

Fuel cells have unique technological attributes: efficiency, absence of moving parts, and

low emissions. However, compelling technology alone does not provide a viable

business model. Market demand for portable, power-hungry devices and the

corresponding need to power them are critical market drivers for micro fuel cells,

whereas stationary and transportation applications for fuel cells rely more heavily on

environmental and regulatory drivers. Within the fuel cell industry, many analysts

believe that micro fuel cells will be the first fuel cell systems to achieve widespread

acceptance in consumer markets, despite the fact that stationary and transportation fuel

cell systems are further along in technological development.

To date, small scale power supplies have been the missing link in the information

revolution – the obstacle to the ubiquitous computing environments and smart machines

heralded as the next big wave of silicon intelligence.

Within the decade, however, all this will change. As the micro-device market grows,
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coming innovations will redefine the personal use of power. The individual will

now be free from the household and workplace power grids, relying when desired, on

personal (and personalized) mobile power systems. Connectivity, communication, and

knowledge management will be forever changed.

Small-scale power systems will enhance innumerable new, as well as existing, wireless

devices. Uses will run the gamut from augmenting cell phones and laptop computers to

powering communicating cameras as well as new applications.

STUDY GOAL AND OBJECTIVES

This study focuses on key micro fuel cell products and provides data about the size and

growth of the micro fuel cell market for handheld electronic consumer products

segment, with company profiles and industry trends. The report also includes a detailed

and comprehensive multi-client study of the market in North America, Europe, Japan,

China, India, Korea and the rest of the world (ROW) for micro fuel cells and potential

business opportunities in the future. The objectives include thorough coverage of the

underlying economic issues driving the micro fuel cell business, as well as assessments

of new advanced micro fuel cells that companies are developing. Also covered are

legislative pressures for greater safety and environmental protection, as well as users’

expectations for economical micro fuel cells. Another important objective is to provide

realistic market data and forecasts for micro fuel cells. This report provides the most

thorough and up-to-date assessment that can be found anywhere on the subject. The

study also provides extensive quantification of the many important facets of market

developments in micro fuel cells in the world. This, in turn, contributes to the

determination of strategic responses that companies may adopt in order to compete in

this dynamic market.

REASONS FOR DOING THE STUDY

The micro fuel cell market is an attractive and still-growing, multi-million dollar market

characterized: by very high production volumes, extreme demands for reliability, and

low cost. The multi-billion dollar global portable electronics industry and the consumers

who buy its products both have an undeniable need for the improved portable power

projected to come from micro fuel cell technology that may replace lithium ion batteries

as the energy source of choice for portable applications like personal digital assistants

(PDAs), digital cameras, smart phones and other portable electronic products. This

growing need for longer-lasting power comes from consumer demands for increased

intelligence and functionality, such as more memory, color screens and multi-purpose
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devices like "smart" cell phones that are also digital cameras and PDAs, as well as

improvements in technology that make such devices possible. In addition, more and

more portable devices are connected to a network, which encourages users to leave

them on constantly. Finally, the new wave of wireless products now hitting the markets

cannot be truly wireless, until they lose the power cord for recharges. All these trends

require more energy. Micro fuel cells have the potential to offer up to ten times the

energy of current battery technologies.

High-energy demand for portable electronics has made micro fuel cell technology more

attractive to many scientists and engineers as well as to entrepreneurs interested in

ventures in the new energy arena. Fuel cells have potentially higher energy density than

batteries and promise a power boost for portable electronics. There is a potentially

enormous market for fuel cells in the area of portable electronics. However, developing

a fuel cell system for portable electronics presents several engineering challenges. For

fuel cells to become a mainstream product, micro fuel cell systems must have superior

performance and be cost-competitive with batteries. They must be safe to transport and

environmentally friendly.

Micro fuel cells will become an important differentiator for products ranging from laptops

to phones, but the market is still only in the development stage. Achieving great

improvements in fuel cells has always been a tough task for scientists. Chemistry and

clever engineering will draw out the technology's vast potential and address many of the

vexing problems.

This study provides a technical overview of the fuel cell systems and market potential

most appropriate for portable consumer devices, looking at major technology

developments and existing barriers. It then explores the commercialization of micro fuel

cells from two perspectives: as a potential technology for high power consumer devices

and as an important market segment of fuel cell technology.

SCOPE AND FORMAT

The market data contained in this report quantify opportunities for micro fuel cells for

handheld electronic consumer products. In addition to product types, it also covers

many issues concerning the merits and future prospects of micro fuel cells, including

corporate strategies, information technologies, and the means for providing these highly

advanced products and service offerings. It also covers in detail the economic and

technological issues regarded by many as critical to the industry’s current state of

development. The report provides a review of the micro fuel cells industry and its
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structure, and the companies involved in providing these products. The competitive

positions of the main players in the micro fuel cell market and the strategic options they

face are also discussed, as well as such competitive factors as marketing, distribution

and operations.

REPORT SUMMARY

Fuel cells have potentially higher energy density than batteries and promise a significant

increase in power availability for portable electronics. However, developing a fuel cell

system for portable electronics presents several engineering challenges. To achieve

high energy density requires miniaturization of the “rest of the system,” which can be

achieved by incorporation of emerging MEMS technology. High conversion efficiency

also presents a challenge to portable electronics designers to provide high efficiency

electronics that support fuel cell operation. An additional challenge concerns the safety

of a micro fuel cell system, particularly with respect to fuel handling and storage.

There is a potentially enormous market for fuel cells in the area of portable electronics.

However, to become mainstream product, micro fuel cell systems must have superior

performance and competitive cost with batteries. They must be safe to transport and

environmentally friendly. Among portable power sources, however, micro fuel cells are

not likely to replace batteries in all applications.

Achieving an attractive cost-to-power ratio (cost) and providing a viable weight-to power

ratio (energy density) are the two major challenges driving commercial research and

development efforts in fuel cell technology. Scientists can achieve such improvements

through materials, components, design, or fabrication techniques. Development efforts

range from basic technology work to optimization for specific applications.

The fuel cell industry generally categorizes technologies by the electrolyte they use, and

different fuel cells serve different applications. For example, proton-exchange

membrane (PEM) fuel cells are good candidates for mobile applications in consumer

goods because of their high energy density and low operating temperatures. Fuel cells

that use phosphoric acid, molten carbonate, or solid oxide are more appropriate for

stationary applications because of their relative complexity and high operating

temperatures

Major findings of this report are:
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High energy requirements for portable electronics have made micro fuel cell

technology more attractive to many scientists and engineers as well as to

entrepreneurs interested in ventures in the new energy arena.

In 2006, the global micro fuel cell market was worth $12.2 million. This is

expected to increase to $ 111.7 million by 2011 with an annual average growth

rate (AAGR) of 55.7% from 2006 to 2011.

From 2006 to 2011, portable digital assistants (PDAs) will show the highest

growth rate reaching 89.8%, followed by camcorders, chargers and other

consumer electronics at an AAGR of 83.7 %, and mobile phone applications at

50.7%.

More than sixty companies and institutions worldwide are active in the field of

miniaturized fuel cell systems.
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