
THE 20TH CENTURY

In the 20th century, mankind’s massive material and financial progress were only made possible by the exploitation of oil. 

Oil was a main force in global geopolitics and the driving force behind unprecedented industrialization. Oil has been such 

a powerful lynch pin that it is hard to believe that its days of prominence may be waning. But as demand for oil steadily 

increases and reserves are consumed, oil is in the autumn of its life. In its place will increasingly emerge an array of alternative—

non-fossil-fuel—energy technologies, both high tech and old tech. This is the dawn of the alternative energy age.

Alternative
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Today, a powerful new synergy of fast-rising global demand for 

energy, dwindling oil supplies and concern around energy security 

and climate change are driving the rapid adoption of alternative 

energy. For wind, solar, geothermal, bio-based energy, energy 

effi  ciency and the emerging associated technologies of fuel cells 

and energy storage, the prospects over the long-term appear bright. 

INCREASING ENERGY DEMAND 

Worldwide economic growth is creating new pressures on 

conventional fuels that can’t possibly be met entirely by traditional 

energy sources. It’s hard to argue with the data. Oil consumption 

was running at a new high in 2006; 83.7M barrels per day1 while 

global electricity generation grew by 4.2%. And 2006 was no freak 

occurrence. In fact, since the launch of the BP Statistical Review 

of World Energy in 1965, global energy consumption has on an 

annual basis only dipped three times—during the downturn of 

1980-1982. Today, global GDP per capita is still very low at just 

over $7,4002 and it is the developing nations led by China and 

India that are driving demand.5 From 2000 to 2006, Chinese oil 

consumption grew a staggering 56%6 and there’s no let-up in sight. 

Some 2 billion7 of the world’s 6.5 billion citizens8 still do not have 

access to electricity, and in China in 2007, there were just 14.1 cars 

on the road for every 1000 people versus 474.0 in the U.S.A.9 Such 

low living standards cannot endure in the face of a global economy 

growing between 4% and 5% per annum. Between 2000 and 2030, 

global GDP is expected to more than double from $31.5 trillion to 

$70 trillion.10 Some in China anticipate vehicle ownership rising to 

600 per 1000 citizens by 205011—an astonishing 40-fold increase. 

Th e International Energy Agency (IEA) recently revised upwards 

its annual forecast of worldwide energy demand in 203012 to 

129.7 billion barrels of oil equivalent—nearly 50 billion more 

than today. Further out in 2050, with an extra 2.8 billion added 

to the earth’s population13 and assuming continued annual energy 

consumption growth of 1.8%14 that may result in demand over 

two times higher than it is today. No one is predicting a lower 

consumption of energy. When broken down by region, it becomes 

clear just how much more the developing world will need.15

The International Energy Agency 

recently revised upwards its annual 

forecast of worldwide energy demand 

in 2030 to

A WORD OF CAUTION

As optimistic as we are about the prospects for the alternative energy industry, we caution investors regarding three issues 

related to alternative energy investing. First, a large percentage of alternative energy companies are thinly traded small 

cap stocks. Second, many of these companies are loss making or just beginning to produce profi ts. Third, many alternative 

energy stocks have appreciated signifi cantly recently as a result of increased energy prices. In short, investing in alternative 

energy stocks should be seen as a long-term investment and investors should expect the sector to be volatile.
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Th ere’s a clear link between development and soaring global 

energy demand. But where will this energy come from? No one 

seriously suggests that fossil fuels can provide all of the answers. 

Th at’s why alternative energy is destined to receive a much, much 

bigger slice of the pie than it does today. 

SUPPLY CONSTRAINTS 

Just as world growth in energy demand is accelerating, the world 

is starting to face the prospects of limited production capacity. 

While much can be said about the future of fossil fuel production, 

several facts are increasingly clear. First, much of the world’s major 

oil fi elds are experiencing declining production. Th e North Sea, 

for example, has begun to experience year over year production 

declines since 1999/2000.16  Kuwait’s Burgan fi eld—the world’s 

second largest—is now in decline, ditto for Cantarell, the biggest 

in Mexico. Some experts believe that Saudi Arabia, which is 

home to the world’s largest oil fi eld, may also be experiencing 

problems as it tries to keep pace with world oil demand. 

We have written in the past about the concept of Peak Oil. 

Th is concept, pioneered by former Shell Oil geologist M. King 

Hubbert uses a statistical analysis to project the moment in time 

that oil production from a well, region or indeed the world as a 

whole will reach its peak production year. Conceptually, once this 

year is reached output will begin to decline. In 1956 Hubbert 

predicted the U.S. would reach its peak oil year in 1970. He was 

correct. Hubbert’s methodology is simple but quite prescient: the 

peak year is reached once one-half of the economically 
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to invest $16 trillion, yet there is little sign of this happening.19 

In fact, British Petroleum (BP) advised soon after announcing 

record profi ts in 2006 that it planned to make record shareholder 

distributions20 should the price of oil stay high. Apart from the 

industry’s caution over increasing investment and the declining 

exploitability of non-OPEC oil, there are other constraints. 

In 2005, American universities produced only 200 petrochemical 

engineers compared to thousands per year during the 1970s.21 

Th is shortage of skilled manpower does not bode well for future 

investment. Th e average salary for a petroleum geologist jumped 

23% in the past three years, whilst the relatively unskilled job of 

rig-controller has seen a pay rise of over 60%22 in the same period 

to $58,000. Add to that the shortage of deep-water drilling rigs23 

and the diffi  culty of expanding into increasingly inhospitable 

terrain and the long-term future of the oil industry is by no means 

certain, less still, predictable. 

Over the next 30 years as alternative energy starts to make its 

mark, there will most likely be a major shift in fi nancing from 

government subsidies—worth $20 billion in 200624— to Western 

capital markets, which can better quantify the risks and raise 

additional long-term investment capital. Th e recent emergence 

of carbon trading is one unknown quantity, which just might 

be a critical breakthrough in alternative energy fi nancing. 

Th e current price at the Chicago Climate Exchange is just 

under $2 per ton,25 compared to a Kyoto-compliant Europe where 

the price is some 18 times higher at around EUR 24 per ton.26 

exploitable oil is gone. By 1970 the U.S. had produced one-half of 

its reserves and production began to decline. For the North Sea the 

peak year was 1999/2000.17 Predicting the peak year for the earth 

has become an industry-wide debate. Our view is that it is some 

time off , say 2015 to 2020. Colin Campbell of the Association 

for the Study of Peak Oil believes the peak may have occurred 

in 2005. He appears to be a little early; according to the BP 

2007 Statistical Review of World Energy, oil production was 0.4% 

higher in 2006 than 2005 at 81.6M barrels per day. Granted, a 

higher oil price eff ectively creates larger economically exploitable 

reserves and the world’s proven reserves are still rising. Yet what 

matters far more is at what price that oil can be exploited and 

how quickly it can be brought to market. Oil worth extracting at 

say, more than $300 a barrel over the next century, will probably 

stay undisturbed. And with a 10-year lead time between seismic 

discovery and its appearance in the marketplace, it’s hard to see 

how oil investment can cater to future demand—which could 

total 32 million additional barrels per day by 2030.18 Th at’s equal 

to fi nding and bringing on stream another three new Saudi Arabias. 

Peak production may well be just 100 million barrels per day. In the 

next 10 years, demand should continue to outstrip supply and this 

would lead to further price rises fuelling the shift to alternatives. 

But this must be understood within context of what is happening 

to the oil markets at the moment. Even with oil above $90 

a barrel, the Western oil Majors who typically make profi t 

when oil is above $15 to $20 per barrel are very nervous about 

a repeat of the investment boom of the 1980s and 1990s. Th en, 

the investment boom led to over production and a subsequent 

collapse of the oil price to $9 a barrel. In 2003, the IEA calculated 

that to meet future demand in 2030, the Oil Industry would have 
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In a post-Kyoto world, it’s quite possible that carbon markets will 

price forward at least 15 years instead of just three to fi ve years 

and there will be a global market, which should result in a much 

higher and less volatile carbon price. Certainly, the carbon market 

is growing very fast, helped by new signatories to the Kyoto 

Protocol like Australia and ten U.S. states, who are choosing 

independently of the federal government to enact their own 

cap-and-trade schemes, with possibly many more on the way.27

Such trading volume-enhancements could well accelerate 

investment in alternative energy technologies at the lower cost, 

shorter payback period part of the market.

Aided by rising incomes, new and evolving technologies should 

mature and achieve grid-parity in electricity. And eventually, in 

transport, other sources will displace oil as the main source of 

fuel. Conventional fossil fuel energy is getting more expensive, 

not just in terms of the price of gas, coal or oil, but also at the 

regulatory and plant and facility construction level. Consequently, 

alternative energy is closing the price gap with its conventional 

rivals. And governments are taking a closer note of voters’ fears 

surrounding energy security and climate change.

Indeed the growth we have seen in the number and market 

capitalization of companies in the alternative energy sector over 

the last fi ve years means a universe of publicly quoted companies 

now exists from which an attractive portfolio can be selected. Th e 

market capitalization of such companies (excluding hydropower 

utilities) has grown from $19 billion at the end of 2002 to $380 billion 

at the end of 2007. And the increasing attractiveness of the sector 

has been refl ected in rising stock prices. Th e Wilderhill Clean 

Energy Index has, for example, risen by 17.68% per annum (130.36% 

compound from December 31, 2002 to February 14, 2008) versus a 

return of 10.70% per annum (68.40%) by the S&P 500. Of course, 

because the companies are very long-term growth stories, investors 

in the sector have to accept above average volatility and are well 

advised to take a very long-term view of their investment.

Alternative Energy will not provide 100% of our needs for heating, 

electricity and transport fuel in the foreseeable future. But the 

enormous expansion required to meet a meaningful fraction of that 

demand suggests that this industry is at the beginning of a steep 

growth curve. Alternative energy is coming of age.
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conventional power, some observers forecast grid-parity35 will be 

reached in the U.S.A. between 2010 and 2015—at a cost of USD 

0.15 per kilowatt hour or better. Th at would mean take-off  for 

the solar industry.

In recent times, production has been doubling every few years, 

typically yielding an annual fall in production costs of 15%. Th is 

has been negated by rising demand and the increasing cost of 

high-grade polysilicon, which has kept prices stable.

In 2006, the total output of solar grade polysilicon was 21,000 

tons but the demand was 28,000 tons.36 Th is excess demand has 

translated into a price increase from $25 per kilo in 2000 to $70-

$80 by the end of 2006. Th e polysilicon shortage is forecast to 

last until at least 2009. Th is may well lead to a fall in the price 

of silicon by 2010. In the meantime, demand for solar power 

remains incredibly strong.

Th in fi lm solar cell manufacturers—who use less or no silicon 

in cells and can achieve much lower costs per watt—have been 

emerging and are expected to gain a market share of up to 20% by 

2010, up from 5.8% in 2005.37 However, these cells are constrained 

by having lower effi  ciencies than silicon-based photovoltaics—

12% or less versus 22% for the best silicon-based photovoltaic.

Th e outlook for silicon-based PV is for steady ongoing cost 

reduction of 7%-10% per annum for the next 5-10 years. Th ese 

cost reductions will be derived from increasing cell effi  ciency 

from an average of 15% today towards a lab achieved maximum 

of nearly 43%,38 improved design, further development of 

the manufacturing process and scaled up-production. Th ese 

improvements, coupled with ongoing government support and 

regulation should price solar photovoltaics into everyday life for 

well-resourced Western consumers in the foreseeable future.

THE RISE OF THE SOLAR PHOTOVOLTAIC INDUSTRY 

Th e solar industry can be considered in three sectors. Solar 

photovoltaic (PV) cells, which convert sunlight to electricity, solar 

thermal power stations (also known as Concentrated Solar Power 

or CSP) for electricity production from the thermal energy of 

the sun, and solar collectors to generate heat and hot water. Solar 

PV off ers the investor an abundant universe of stocks to pick 

from. Despite being the most expensive method of producing 

electricity, the solar photovoltaic cell industry has grown in leaps 

and bounds in the last few years31—a 44% jump in production 

in 2006 alone. According to Solarbuzz—a leading industry 

portal—solar power modules, which are about 50%-60% of the 

fully installed cost, have priced in the last four years between 

$4 and $5 per watt. To be directly competitive with grid-generated 

wholesale electricity, these prices would have to fall to between $1 

and $2 per watt. Yet retail-priced solar power, currently costing 

between USD 0.25-.50 per kilowatt hour32 in the U.S.A. does not 

compete in the market with grid-generated wholesale electricity 

which is typically USD 0.05-0.10 per kilowatt hour.33 Instead it 

competes with retail prices, which range from USD 0.08-0.15 

per kilowatt hour in mainland U.S.A.34 In addition, solar power 

is typically installed at point of use, so it requires no distribution 

infrastructure. Th at’s why, married with the rising cost of 
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Solar collectors, although vital in developing countries like 

China, where it provides over 90% of domestic hot water, off er 

virtually no opportunities to the stock investor. Almost the same 

can be said of Concentrated Solar Power, although we expect to 

see more opportunities in this space going forward.

WIND

Th e big picture economics of wind power remain strong and appear 

destined to improve. It is the least expensive by far of the modern 

renewables and comes closest to competing with fossil fuels and 

nuclear by providing gigawatt quantities of mainstream power. 

In 2006, the wind industry—measured as new installation capital 

costs—amounted to just under $18 billion.39

CASE STUDY: DENMARK’S WIND POWER

At 20%,40 Denmark has the highest penetration of wind power in 

the world, when measured by annual consumption by the source 

of electricity. As well as the deployment of many turbines, this 

is ultimately only made possible by its high interconnectivity to 

the more powerful grids of larger neighbors—Norway, Sweden 

and Germany—and access to the most advanced electricity 

markets in the world. Th at enables Denmark to accommodate 

exceptionally large amounts of fl uctuating wind power more 

easily than other nations. In the fi rst ten months of 2007, the 

proportion of Denmark’s electricity generated from wind, on 

occasion, reached as high as 90%, and on some very calm days, 

fell almost to zero. Indeed, with wind electricity production 

sometimes reaching 125% of Danish demand, the diffi  culty has 

sometimes been exporting the electricity surplus rather than 

not having enough. Th at excess supply has lowered the price 

of electricity on the spot market and 2007 is forecast to be 

Denmark’s fi rst year where the subsidies cost less for wind than 

the reduced costs of electricity it has delivered41 to the consumer. 

Other countries that are either larger than their neighbors or have 

a lower interconnectivity could safely integrate an annual average 

of 10% windpower—a proportion very few countries have yet to 

achieve—into their electricity supply. To expand beyond 10%, 

signifi cant improvements to the transmission grid infrastructure 

and scalable energy storage technologies are needed.

WINDPOWER COSTS

Installed cost per megawatt — onshore

$2 million

Installed cost per megawatt — offshore

$3 million

Typical cost of wind in U.S.

<5¢ per kilowatt hour

Typical European cost

6–7.5 euro ¢ per kilowatt hour

Wind power costs have fallen so dramatically over the years because 

they have followed the same material design trajectory as aircraft; 

from wood to metal to carbon fi bers. As with aircraft, these new 

materials have paved the way for larger, stronger turbines that can 

generate more power. And automated electronics and software 

are boosting their ability to produce reliable and consistent power 

by controlling the pitch of the blades in more demanding weather 

conditions. Larger turbines, of 5 MW capacity and above, will 

lower costs. Th e average size of an installed wind turbine in the 

U.S.A. was 1.6 MW in 2006,44 and elsewhere 2.5 MW is nearer 

the average. Further improvements will come from increased 

production runs, more reliable components and the greater 

availability of the cranes, lorries and balance of systems parts that 

are so vital to the fi nal cost of wind farms. Some studies suggest a 

fall in costs of 40% over the next 15 years, which would eliminate 

all need for direct subsidies in most locations. 
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Th is is still a fast-growing industry. One market forecast put 

the size of the wind market at $60.8 billion in 2016.45 Yet 

the location of this growth and its manufacturing base is set 

to change. Previously, most of the growth has taken place in 

Germany, Denmark and Spain. Now we are seeing a seismic shift 

to the developing world and the U.S.A. Th anks to the extended 

renewal of the Production Tax Credit, American wind power 

grew by 35%46 in 2005, by 27% in 2006 and was already up by 

20% at the end of September 2007.47 Add to this the awakening 

of the sleeping giant, China, which plans for up to 30 gigawatts 

by 202048 from a standing start of around 500 megawatts in 2005. 

India, meanwhile, already has an established wind industry and 

manufacturing base that appears well placed to expand.

Th is is, though, an industry that is not short of its critics. Th ey are 

right to point out its shortcomings of availability, the diffi  culty 

in locating wind farms near to demand and the visual and 

environmental impact of turbines on unspoilt landscapes. And 

whilst overall construction costs have risen for wind since 2002, 

those of its conventional competitors for power have risen too, 

so the aff ordability rankings have not changed. Th at’s why even 

in Texas, wind power has since 2005 delivered lower costs to the 

consumer than natural gas or coal.49

Off shore wind farms have been held out as a solution to onshore 

planning delays and costs. Investors, though, have shown 

themselves to be much less enthusiastic than governments about 

their prospects. A 2005 study50 anticipated that the off shore 

wind industry would need to invest $115 billion in European 

waters until 2030 in order to meet off shore wind targets. Th is 

is only now starting to materialize, with EUR 11.151 billion of 

investment secured for the period 2007-2012. Off shore wind, 

with its higher wind speeds and potentially much larger wind 

turbines, has the potential to yield the lowest costs of all in perhaps 

20 years.52 But until the industry matures, it will remain more 

expensive than onshore wind power and in need of signifi cant 

government support.

HYDRO

Th e hydro industry is the giant of the renewable energy sector. 

In 2006 it accounted for more than 19% of global electricity 

generation capacity—more than nuclear power. Just as with oil, 

the growth appears to be coming from the Pacifi c Basin and 

the developing world in general. Last year, hydroelectric power 

consumption grew in the Asia-Pacifi c region by 7.5%53 and China 

has set a target of an additional 170 GW of hydroelectricity plant 

by 2020.54 Hydropower has a head start, the technology is at least 

100 years old. And when the cost is calculated over a potentially 
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200-year lifespan, it is by far the cheapest form of electricity 

generation. Post-amortization, most fi gures come in at 2 U.S. 

cents a kilowatt hour and sometimes half that. Not only is it a 

proven technology, but it provides other benefi ts, such as water 

supply, fl ood control and irrigation. 

Th e potential for hydro systems remains huge, estimated at 

3,000 gigawatts55 around the earth. According to the World Atlas 

of Hydropower and Dams, it is particularly in the developing 

world where these resources are least exploited56 as the table 

opposite shows.

But hydropower stations take a long time to build, operate at 

a lower load factor than a gigawatt-scale conventional power 

plant, and have in recent years run into much environmental 

opposition, delaying construction.

Th at’s why there may be substantial opportunities in small hydro. 

For small hydro plants of less than 30 MW in size, there is a 

more easily exploitable potential resource from an environmental 

and political perspective. Small run of river schemes, which use a 

percentage of the waterfl ow, have a particularly low environmental 

impact and can be repeated over the length of a watercourse. Th e 

technology is proven and inexpensive and as a result global small 

hydro capacity is expected to double by 2020,57 much of which 

will be in China and other developing economies, where there 

has been less capital for such projects previously.

All in all, the clear benefi ts of hydro’s low-cost, long-life 

technology will continue to outweigh the negatives and the 

industry is expected to benefi t as higher electricity prices translate 

directly into profi ts for hydroelectric power companies.

GEOTHERMAL

Geothermal power—from the Greek words geo, meaning earth, 

and therme meaning heat—is the capture of heat from deep 

under the earth to generate steam either for industrial use or to 

generate electricity.

Compared to other fast-expanding alternative energy technologies, 

the growth rate for geothermal electric power has been relatively 

slow. According to the International Geothermal Association, 

since 1990, the generation capacity of geothermal electric power 

has grown at 3% per annum to approximately 9 GW in 2006. Th e 

largest concentration of this power, 40%, resides in the Philippines 

and the U.S.A. Th e untapped global potential, however, remains 

huge. Th e world’s theoretical geothermal capacity is estimated 

using existing current technology as between 35 GW and 72 

GW58 and using enhanced technology, as much as 138 GW. In 

spite of relatively low capital costs, high availability and long 

plant lifetime, it’s nevertheless unlikely that this capacity will be 

exploited in scale for some time. Future growth of geothermal 

electric power will primarily be located in developing countries 

on the Pacifi c Rim. Th ese nations tend to not only have a more 

suitable geothermal gradient—the relative increase in temperature 

the deeper into the earth’s crust—but also a more urgent impetus 

to develop it. Th ey have growing populations, an unsatiated thirst 

for electricity and, typically, fewer planning constraints.

EFFICIENCY

Reduction in energy demand from improvements in effi  ciency 

are the easiest way for the tight global demand for energy to be 

eased, but most energy effi  ciencies face the uphill battle of requiring 

individual eff ort. We have been used to cheap energy for so long 

The hydro industry is the giant 

of the renewable energy sector. 

In 2006 it accounted for more than 

of global electricity generation 

capacity—more than nuclear power.”
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that persuading people to change their habits will take time. 

Energy effi  ciency is an area where most of the benefi ts will not 

directly be captured by companies but by energy consumers 

themselves. However, products that enable consumers to improve 

their effi  ciency provide a fertile ground for investments.

One example of where there is clear evidence and legislative 

pressure for a step change in effi  ciency is in the miles per gallon 

achieved by conventional vehicles. America’s fl eet of cars and light 

trucks achieve an average of 25 mpg today. Several factors will 

emerge over the next decade which will boost that signifi cantly 

and not just legislation. Ten years hence, a 60-mpg vehicle should 

be very commonplace—this will be achieved by reducing the 

weight of the vehicle, using hybrid motors and achieving still 

greater effi  ciencies from internal combustion engines.

In buildings, particularly factories, there are also many off -the-shelf, 

less glamorous effi  ciency solutions to be exploited. For example, there 

are quick and easy effi  ciency gains that result from a substitution of 

high intensity discharge lamps for low energy use light bulbs.

From a residential point of view, improved insulation provides 

the biggest gains, and new-build property is able to benefi t from 

improved effi  ciency heating appliances, including ground source 

heat pumps, which have been used successfully in Scandinavia for 

over fi fty years.

WAVE & TIDAL

Both wave and tidal have tremendous long-term potential—the 

earth is, after all, two-thirds covered by water. Trying to capture 

the kinetic energy from the movement of water is not new, but 

making it commercially viable is not quite within reach yet. Of 

all the technologies in this sector, today, wave power is in the 

lead. Th e most exploitable waves—those with the greatest energy 

density expressed in kilowatts per meter of wavefront—tend to 

be located on coastlines with the longest ocean fetches, ideally 

more than 400 km. Th is suits much of Europe’s Atlantic coastline. 

Worldwide, tidal resources remain almost entirely untapped and 

could be easily exploited, if environmental and planning concerns 

are allayed, with largely off -the-shelf hydropower components. 

Another candidate for near-future success could be tidal stream—

turbines that exploit the movement of currents on the sea fl oor. 

Currently for the investor, there are only a handful of stocks with 

exposure to the potential of wave power. In the years to come, 

there will be more as other technologies come to the fore. 

BIOMASS AND BIOFUELS

Energy derived from living matter is the oldest form of renewable 

energy of all. Biomass means renewable organic material, such as 

wood, agricultural crops or wastes, and municipal wastes, and it 

can be burned directly or processed into biofuels such as ethanol 

or biodiesel. Each year, 100 billion tons of biomass are produced 

on Earth.59 Th e energy content of this is equivalent to fi ve times 

current global energy production. As a source of energy for the 

future, biomass’ advantage lies in the fact that it is carbon neutral 

and renewable apart from the energy used in collecting and 

processing the fuel.

Investors are principally concerned with biofuels for transport and 

biomass for electricity generation. Whilst the process of refi ning 

crops such as corn to produce ethanol is an old, established 

technology that has been used as far back as in the Ford Model 

T, the most exciting prospects are the emerging technologies of 

new biofuels processes, biogas from agricultural wastes and landfi ll 

for electricity production. Modern bioenergy technologies can 

produce electricity, heat, and liquid, gas or solid fuels. Th is variety of 

energy carriers is a specifi c and unique characteristic of bioenergy, 

making it the only renewable energy source with this versatility. 

Ten years hence, a

vehicle should be very 
commonplace...”
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In all of these processes, a key determinant in the fi nal price is the 

cost of the fuel feedstock. Th e cheapest commercially used ethanol 

feedstock is sugarcane produced in Brazil. Corn in the American 

Midwest and sugarbeet60 are more expensive, but are the prevalent 

feedstocks in the U.S. and Europe. A recent development has been 

the oversupply of U.S.-based ethanol leading to ethanol trading 

at a high discount to gasoline. Th ere has also been a displacement 

eff ect on food production, as crops are used for fuel production 

rather than food. Th is has led to unpopular food price infl ation, 

which can be seen as a growing pain of fi rst generation biofuels. 

For those involved in refi ning, this has led to low margins and a 

marked slowdown in investment in new refi ning capacity. Second 

generation biofuels, however, promise to overcome the food 

versus fuel conundrum. In the not too distant future, genetically 

modifi ed enzymes will facilitate the fermentation of the entire 

crop into greater quantities of biofuels rather than conventional 

ethanol refi ning, which can only make use of the edible part of 

the plant. Further out on the horizon, some believe that farmed 

ponds of algae, which has a higher energy density than crude oil 

and, theoretically, could be refi ned into petrol, diesel or jet fuel, 

may well be the defi ning breakthrough for biofuels.

In 2006, global production in ethanol was 13.5 billion gallons, 

which is just 4% of global gasoline consumption. For biodiesel, 

global production was 1.6 billion gallons, which is less than 0.5% 

of global diesel consumption. Th e total level of biofuel production 

is, however, more than 10 times where it was just fi ve years ago.

Growth in biofuel production is today largely driven by 

government mandates, which should enable the industry to 

develop strong economic fundamentals. Existing EU targets for 

biofuels as a share of transport energy are at 5.75% by 2010, rising 

to 10% by 2020. In the U.S.A., the Energy Policy Act of 2005 

mandated 7.5 billion gallons of annual domestic fuel production 

by 2012, and this has taken U.S. production to circa 6.5 billion 

gallons in 2007.62 Th e Bush administration has now mandated 

the use of 36 billion gallons of alternative fuels by 2022.

With over 40% of European cars running on diesel and vehicles 

able to run on higher concentrations of biodiesel than ethanol 

without undergoing any alteration to engines, it has made the 

most sense for the European market to focus on biodiesel instead 

of ethanol so far. Biodiesel feedstocks are principally vegetable 

oils produced from rapeseed and soybean. A future biodiesel 

feedstock that promises much lower raw material costs is the 

jatropha curcas plant, which can grow, albeit with lower yields, in 

reclaimed and non-agricultural lands.

Th e greatest issue for biofuels is logistical. To produce 

meaningful quantities of biofuels, large tracts of land need to 

be turned over to biofuel feedstock production, which would 
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place signifi cant pressure on global food production and prices. 

As an example of the scale of the potential increase in land 

needed, according to the World Bank, a full tank of biofuel for 

an SUV requires as much grain as would feed a person for a 

whole year. For biofuels to fulfi l their potential, the agricultural 

resources of the developing not the developed world will have 

to be harnessed to modern agricultural technology. U.S. and 

European government policy today, however, imposes import 

tariff s on biofuels to protect national farming interests rather 

than encouraging the world’s lowest-cost ethanol producers.

Brazil has been the world’s leader in ethanol and is one of the 

few large economies which is almost energy independent. Today 

Brazil devotes 5.3M hectares of land to sugarcane plantations 

but could easily expand into 320M hectares of unused (non 

rainforest) arable land given increased foreign demand.

FUEL CELLS

Fuel cells are electrochemical conversion devices that convert 

hydrogen and oxygen into water and in the process create 

electricity. Th us far, they have been very long on promises and 

short on delivery. Th e forecast is that this industry is about to 

enter into a major growth stage from a turnover of $0.9 billion 

in 2004 to $15.6 billion in 2016.63 However, most of fuel cell 

products today are in small niche markets and the holy grail of 

mass adoption of fuel cell vehicles is still at least ten years away. 

An internal combustion engine delivers 1.3 horsepower for $50 

and an equivalent fuel cell costs $3000. Th at’s why we do not see 

fuel cell vehicles any time soon and expect them to remain an 

experimental curiosity for the next few years. 

HYDROGEN 

Hydrogen has the potential to solve the world’s energy problems 

in the long term, but is a long way away today. Hydrogen is in 

plentiful supply (as one of the two elements that make up water) 

and the main emissions from using hydrogen are water or steam. 

It would be possible to convert combustion engines to run on 

hydrogen at little extra manufacturing cost and hydrogen can be 

used to generate electricity in any number of ways.

A critical issue is how to create and store large amounts of 

hydrogen, both environmentally and economically. Th e cleanest 

way to create “green hydrogen” is via the electrolysis of water, 

powered by a renewable resource. However, electrolysis equipment 

is expensive, and then one has to pay for the electricity as well. 

Ninety-six percent of today’s hydrogen is produced by steam 

reforming or oxidization of fossil fuels like natural gas, which is 

considerably less expensive and is hoped to provide a bridging 

technology. Th at’s why ironically the emerging hydrogen economy 

will at fi rst be highly dependent on fi nite fossil fuels. 

In the long run the best hope is for cheap electricity from 

renewable sources to be harnessed to provide the transport fuel 

of the future as well as to keep the lights on.
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All energy prices are highly sensitive to government policy frameworks and national economic systems. This leads to 

wide differentials for the same energy technologies in different countries. The range in the above tables produced by 

the IEA is also due to the variance of the discount rate from 5% to 10%. They do not include transmission, distribution 

or greenhouse gas emission costs.
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Th is research paper is authorized for use when preceded or accompanied by 

a current prospectus for the Guinness Atkinson Alternative Energy Fund. 

Th e prospectus contains more complete information, including investment 

objectives, risks, charges and expenses related to an ongoing investment 

in the Fund. Please read the prospectus carefully before investing.

Mutual fund investing involves risk and loss of principal is possible. 

Th e Guinness Atkinson Alternative Energy Fund invests in foreign 

securities which will involve greater volatility, political, economic 

and currency risks and diff erences in accounting methods. Th e Fund 

is non-diversifi ed meaning that it concentrates its assets in fewer 

holdings that diversifi ed funds. Th erefore, the Fund is more exposed 

to individual stock volatility than diversifi ed funds. 

Th e WilderHill Clean Energy Index (ECO) is a modifi ed equal dollar 

weighted index comprised of publicly traded companies whose business’s 

stand to benefi t substantially from societal transition toward the use of 

cleaner energy and conservation.

Standard and Poor’s (S&P) 500 Index is a capitalization weighted 

index of 500 stock. Th e index is designed to measure performance of 

the broad domestic economy through changes in the aggregate market 

value of 500 stocks representing all major industries. One cannot invest 

directly in an index.

Distributed by Quasar Distributors, LLC (05/08)

Guinness Atkinson Asset Management, Inc., sponsor of this 

Investment Research Series, is a specialist mutual fund manager.

With offi  ces in Los Angeles and London, Guinness Atkinson 

currently manages the Guinness Atkinson China & Hong Kong 

Fund, the Guinness Atkinson Asia Focus Fund, the Guinness 

Atkinson Asia Pacifi c Dividend Fund, the Guinness Atkinson 

Global Energy Fund, the Guinness Atkinson Alternative Energy 

Fund and the Guinness Atkinson Global Innovators Fund. 

Guinness Atkinson Funds
800 915-6565
www.gafunds.com


