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[0 O Sustainable development is the level of human activity that can meet the needs of thepresent without
compromising the ability of future generations to meet their ownneeds.Present world C02 emissions are quite
alarming.The ozone-depleting chlorofluorocar-bon] CFCO consumption is also quite serious. The United States
and European Union haveaddressed the ozone depletion issue with government policies and strict enforcement

[0 Chinaand Brazil have yet to rise to the occasion.[] [0 The outlook is optimistic] especially when we see
initiatives to reduce greenhouse gasemissions in the United States as well as certain European nations[] e.g.

O Finland( .In theUnited States[]

a tenth of venture capital is invested in clean energy.The Economist estimatedthat the total investment going into
clean energy in 2006 was$63 billion[J versus$49 bil-lion in 200500 and$30 billion in 20040 .Nanosolar Inc.0 based
in Californial] hopes to signifi-cantly cut the cost of producing solar panels.Nanosolar uses new non-silicon
semiconductormaterials with the absorber being two orders of magnitude thinner than that of silicon

wafercells. Tekes[] the National Technology Agency of Finland[J has announced targets for increa-ses in total
consumption of renewable energy of 40 901 6 by the year 2025.00 O The global demand for energy is growing at
alarming rates[] and the demand from developingcountries will further exacerbate the situation.The current energy
utilization worldwide is about 14terawatts[] and bv the end of the 21st century[] it may reach 50 terawatts. There
has to be a shift to renewable energv sources from fossil fuelsC] which today supply about 800J of the world” s
energy.Earth-based renewable sources of energyl] i.e.0J hydroelectricityl] wind[J geothermallJ bio-mass[J etc.

[ will not be sufficient to meet the energy consumption needs of the world.Solar power will certainly be an
important resourc~We will see future material developments in nanostructured materialsC] advanced photovoltaic
materials such as nanocrystalline silicon thin films and novel chal-cogenides[] advanced catalysts with more
accessible surface areal] nanostructured catalyst supportsC] and membranes.Light-emitting diodes with enhanced
quantum efficiency for lighting devices will al-so play an important role.] [0 The hydrogen economy has the
potential to enable us to provide for our future energy needs from renewable energy sources.However[] we need to
be able to develop efficient cata-lytic electrolytic processes to convert water to hydrogen using sunlight.Hydrogen
storage is another serious issue[J and advanced materials will be developed to safely store hydrogen and also to
have the ability to release the hydrogen when needed.Nanostructured materials and novel hydrides will play an
important role in these endeavors.Lastlyl] we will see many adl] vances in fuel cellsC] which utilize hydrogen to
convert chemical energy to electrical energy and have the advantage of generating power quietly and without
harmful emissions[] the challd lenge will be for fuel cells to have high sustainable energy densities.We wil[] I see
maj or devell] opments in solid-oxide fuel cellsC]

molten carbonate fuel cellsCI polymer electrolyte membrane ruel cells[]

and phosphoric acid fuel cells.
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