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The e-Parliament is linking legislators into a global network to support 
the shift to clean energy. 

The e-Parliament is pioneering a new way of 
working together, in which our elected 
legislators exchange ideas and cooperate across 
borders, using a combination of electronic 
communication and face-to-face meetings.  In 
an online poll, more than 600 lawmakers in 
over 60 countries chose renewable energy, 
energy efficiency and access for the poor as our 
top three energy priorities.  In international e-
Parliament hearings, legislators have begun to 
examine technologies and policy ideas that 
have been shown to work in different parts of 
the world in accelerating the shift to clean 
energy.  The faster good policy ideas can spread 
around the world, the faster we can stabilise 
the climate. 

We are burning oil, coal and gas at an ever 
increasing rate, while at the same time 
destroying our forests and degrading other 
ecosystems.  As a result, the Earth is heating 
up fast.  These problems are global, but we 
are trying to solve them with an 
international system of some 200 nation 
states.  Each national capital makes policy 
decisions within its own borders, with no 
easy way to learn from the experience of the 
others.  International cooperation involves 
slow, cumbersome negotiations which are 
easily blocked.  The governments have been 
trying for years to agree on what to do to 
protect the planet, while the temperature 
keeps rising. 
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THE e-PARLIAMENT STRATEGY 
 
The e-Parliament (www.e -parl.net ) is a new global forum for democratic legislators, combining 
electronic communication with face-to-face meetings.  It is designed to help spread and implement 
good policy ideas on a wide range of issues.  Small international secretariats are being established in 
London, New Delhi and San Francisco. 
 
We have held a series of international parliamentary hearings to discuss ideas for legislative action 
on climate and energy, most recently in Bali in December 2007 following the UN Climate Conference 
there.  The strategy that has emerged includes the following elements: 
 

¶ Form all -party groups on solar and wind energy  in key parliaments, to examine policy options 
for accelerating the growth of these two sources of energy, which are unlimited and available 
everywhere.  On solar power, we will focus on both solar thermal power and photovoltaic energy.  
We will link the groups into a gÌÏÂÁÌ ÎÅÔ×ÏÒË ÓÏ ÔÈÁÔ ÍÅÍÂÅÒÓ ÃÁÎ ÌÅÁÒÎ ÆÒÏÍ ÅÁÃÈ ÏÔÈÅÒÓȭ 
successes and work together.  (In a parallel process on climate and ecosystems, similar all -party 
groups for sustainable forest management  may be formed, especially in major tropical forest 
nations.)  

 

¶ Organise a series of video conferences, webcast to the media and public, each of which 
highlights a concrete initiative that has been taken somewhere in a national, state or local 
parliament on clean energy.  In each, one or more lawmakers is recognised as e-Parliament 
Climate Legislators of the Year , to be featured on our website. 

 

¶ Convene face-to-face international parliamentary committee hearings to examine and share 
ideas for legislative action.  Six hearings on climate and energy policy are already scheduled for 
2008 in different parts of the world. 

 

¶ Summarise each action idea  in an online Ideas Bank on our website, with information about 
where to go for more information. 

 

¶ Support action in parliaments to implement any of those ideas with informatio n materials and 
expert advice. 

 

¶ Produce annual rankings of how each country is doing  in the race to clean energy, especially 
ÓÏÌÁÒ ÁÎÄ ×ÉÎÄȢ  4ÏÄÁÙȟ ÔÈÅ 5. ÄÉÓÃÕÓÓÅÓ ÈÏ× ×Å ÓÈÏÕÌÄ ÓÈÁÒÅ ÔÈÅ ȰÂÕÒÄÅÎȱ ÏÆ ÃÌÉÍÁÔÅ ÁÃÔÉÏÎȢ  
These rankings can help to re-frame the climate discussion as a race. 

 
It is a race to clean energy in two ways.  First, we are in a race against time to slow global warming 
before it runs out of control.  Second, in a time when both energy demand, and political pressure 
against carbon emissions, is rising fast, clean energy represents one of the greatest market 
opportunities in the history of the world.  The race is on to see which countries and companies will 
grasp that opportunity, and reap the rewards. 
 
For more information, contact: info@e-parl.net   

 
  

http://www.e-parl.net/
mailto:info@e-parl.net
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THE RACE TO CLEAN ENERGY 
 
A hotter world  
 
With each new scientific report, it is increasingly clear that decisive action to combat global 
warming is urgently needed.  Eleven of the last 12 years rank among the 12 warmest years 
on record. 
 
According to the most recent UN scientific report, unless we take strong action now the 
ÐÌÁÎÅÔȭÓ ÔÅÍÐÅÒÁÔÕÒÅ ÉÓ ÌÉËÅÌÙ ÔÏ ÒÉÓÅ ÂÙ ρȢρ-6.4 degrees Centigrade in this century.  The Earth 
is already 0.6 degrees C hotter than in pre-industrial times. 
 
!ÃÃÏÒÄÉÎÇ ÔÏ Á .!3! ÓÔÕÄÙȟ ÔÈÅ ÌÁÓÔ ÔÉÍÅ ÔÈÅ ÐÌÁÎÅÔȭÓ ÔÅÍÐÅÒÁÔÕÒÅ ×ÁÓ σȢυ ÄÅÇÒÅÅÓ # ÈÉÇÈÅÒ 
than today, sea levels were 25 metres (82 feet) higher.  Even today, the melting of ice sheets 
and glaciers is accelerating, and we are seeing storms, floods and droughts of increasing 
intensity.   
 
Feedback loops 
 
Most worrying of all is the possibility that we will trigger "feedback loops" that will send 
global warming out of control.  For example, there are signs that the Arctic tundra is 
beginning to emit methane as it thaws.  Methane is a powerful greenhouse gas.  If those 
methane emissions accelerate, the danger of runaway climate change will be significantly 
increased. 
 
Finite oil  
 
Meanwhile, a growing number of oil experts are predicting that oil supplies worldwide will 
peak within the next five to fifteen years - as they have already done in many oil producing 
nations.  According to the US Geological Survey, the global discovery of new oil fields actually 
peaked in 1962 and has been declining ever since, and we are now consuming two barrels of 
crude oil for every barrel being discovered.  When the inevitable moment comes when 
supply diminishes while demand continues to increase, the price of oil will climb even 
higher.   
 
Controlli ng CO2 emissions  
 
The most important greenhouse gas is carbon dioxide, which is steadily building up in the 
atmosphere.  Some 25% of carbon dioxide emissions come from the destruction of our 
tropical forests and the degradation of other ecosystems.  The rest comes from burning coal, 
oil and gas in our power stations, factories, homes and vehicles.  The single most important 
thing we can do to control climate change while there is still time, and to avoid the economic 
impacts of skyrocketing oil prices, is to shift rapidly to an economy powered by clean energy.  
As we will explain below, from a technical point of view that transition may be easier than 
most people think.  But from a political point of view, it has proved far from easy. 
 
Two billion people wit hout energy access 
 
)Î ÔÈÅ ÄÅÖÅÌÏÐÉÎÇ ÃÏÕÎÔÒÉÅÓȟ ÔÈÅÒÅ ÁÒÅ ÓÔÉÌÌ ς ÂÉÌÌÉÏÎ ÐÅÏÐÌÅ ×ÈÏ ÄÏÎȭÔ ÅÖÅÎ ÈÁÖÅ Á ÌÉÇÈÔÂÕÌÂ ÉÎ 
their homes.  This is morally unacceptable, as they have little chance to lift themselves out of 
poverty without access to modern energy services.  Most of those people live far from any 
national grid, but live in areas which are rich in solar or wind energy.  A global clean energy 
strategy must ensure that the world's poorest people are also able to harvest their abundant 
solar resources. 
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The market opportunity  
 
The Energy Information Administration in the US Department of Energy estimates that 
worldwide demand for energy will increase by 57% by 2030.  As the world's temperature 
rises, it will be increasingly difficult, in political terms, to meet this demand with old-
fashioned coal-fired power stations.  And as the cost of solar and wind energy becomes 
increasingly competitive with fossil fuels, the market share for clean energy is likely to rise 
sharply.  In the process, some countries and companies are going to make a lot of money.  
Germany, Spain, California, Denmark, China and others are positioning themselves to be 
among the winners, while some lag behind.  But the race has still hardly begun. 
 
Whether the clean energy sector will expand fast enough to control dangerous climate 
change, and which countries will benefit most from the energy transition, depends very 
much on government action, and on the legislative framework that each country adopts. 
 
THE UN NEGOTIATIONS AND THE NEED FOR A PARALLEL LEGISLATIVE STRATEGY 
 
After years of negotiations, the world's governments signed the UN Climate Convention at 
the Río Earth Summit in 1992.  Five years later, they added the Kyoto Protocol to the 
Convention, which committed the richer nations to small reductions in their emissions while 
total global emissions would continue to rise sharply.  The US refused to ratify the Kyoto 
Protocol, and many of those who did are likely to miss their targets.  Atthe most recent 
annual meeting of the Convention, 15 years after it was signed, a serious discussion had still 
not begun of the decision the world needs to take: what limit should be set on global 
greenhouse gas emissions, how quickly should be reduced to a sustainable level, and how 
should that global quota be shared fairly among the peoples of the world?   
 
Progress has been so slow because the negotiating process itself is cumbersome and easily 
blocked by governments who are not yet ready to act.  Almost 200 national governments 
have to reach agreement before a treaty can be signed, which almost inevitably leads to 
weak agreements at a low common denominator. 
 
The maximum pressure should be exerted on the negotiators to agree on a strong successor 
to the Kyoto Protocol.  But it would be unwise to put all our eggs in one basket.  We need 
parallel strategies that enable us to take global political action on climate and energy 
without waiting for new treaties. 
 
The one group of people who have all the economic and policy tools at their disposal to solve 
the ÐÒÏÂÌÅÍ ÒÉÇÈÔ ÎÏ× ÁÒÅ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁ×ÍÁËÅÒÓȢ  )Ô ÉÓ ÎÏÔ ÉÎÃÏÎÃÅÉÖÁÂÌÅ ÔÈÁÔ ÍÁÎÙ ÏÆ ÔÈÅ 
objectives of the UN climate negotiations could be met through coordinated national 
legislative action, in which concerned lawmakers around the world share ideas and work 
together to lead the global transition to clean energy. 
 
Germany sets an example 
 
In 2000 half a dozen members of the German Bundestag, without strong support from the 
Government, got together to draft a new Renewable Energy Law.  The Law guaranteed good 
prices, known as "feed-in tariffs", for different kinds of renewable energy being fed into the 
National Grid.  As a result of that initiative, Germany has become a world leader in 
renewable energy, with 55% of the global surface of photovoltaic solar panels within its 
borders. 
 
Spain is one of a number of countries that has adopted its own version of the German law.  
/ÆÆÅÒÉÎÇ Á ÇÏÏÄ ÐÒÉÃÅ ÆÏÒ ÓÏÌÁÒ ÔÈÅÒÍÁÌ ÅÎÅÒÇÙ ɉ×ÈÉÃÈ ÕÓÅÓ ÍÉÒÒÏÒÓ ÔÏ ÃÏÎÃÅÎÔÒÁÔÅ ÔÈÅ ÓÕÎȭÓ 
heat) has made Spain a world leader in that sector.   
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If a handful of legislators in one country can have such a profound impact, it is not 
impossible that small groups of legislators in parliaments around the world, sharing ideas 
and experience, could have an even greater impact in the years ahead.  The e-Parliament, by 
helping to link them up into a global network, will help to make that happen. 
 
NO SHORTAGE OF GOOD TECHNOLOGY 
 
There are many excellent technologies for clean energy, and they should all be promoted.  
Hydro, geothermal, biogas, biomass, wave and tidal energy all have their part to play.  
Increasing energy efficiency in buildings, factories and vehicles will offer quick rewards.  The 
e-Parliament is focusing in particular on solar thermal power, solar photovoltaic (PV) and 
wind power because: 
¶ They can be used everywhere  in different combinations. 
¶ They are unlimited . 
¶ They are ready now  for deployment on a massive scale, if the political will is there. 

 
Almost everything we do with machinery (with the possible exception of air travel) can be 
powered, directly or indirectly, by electricity.  Machines can be driven directly from electric 
grids ɀ national grids or local mini-grids.  Vehicles can be powered by batteries or hydrogen 
fuel cells.  The hydrogen can be produced by using electricity to electrolyse water.  There is 
no technical reason why we should not run the world economy on renewable energy.  And in 
an era of dangerous climate change, there is every reason why we should. 
 
To produce all the energy that the world economy uses in a year, we only need to capture the 
equivalent of the solar radiation that reaches the planet in one hour.  To see how we could 
easily capture that energy, let us look more closely at a few key technologies that are 
available now, and then at policy tools that are in use in different parts of the world to 
accelerate the shift to clean energy.  The following pages can stand alone as e-Parliament 
Summary Sheets. 
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e-Parliament Summary  
 

Solar thermal power  
 
Also known as "concentrating solar power" (CSP), this is the cheapest form of solar power available.  
Solar thermal power stations use mirrors to concentrate the sun's heat, boil water and drive a 
conventional steam turbine.   
 
Solar thermal electricity haÓ ÂÅÅÎ ÇÅÎÅÒÁÔÅÄ ÏÎ Á ÍÏÄÅÓÔ ÓÃÁÌÅ ÆÏÒ ÍÏÒÅ ÔÈÁÎ ςπ ÙÅÁÒÓ ÉÎ #ÁÌÉÆÏÒÎÉÁȭÓ 
Mojave Desert.  New power stations have recently been built in Spain and Nevada, with more in 
planning or under construction.  The Australian company Ausra, which recently established itself in 
Silicon Valley, has signed agreements to produce 1,000 MW of electricity for two major US utilities.   
India has recently announced plans for initial incentives to encourage the development of CSP there. 
 
Pictured below is a solar thermal power station which opened in 2007 outside Seville, Spain. 
 

 
 

 
Studies in the US have calculated that if an area in the Southwestern States 92 miles by 92 miles 
square were to be covered with solar thermal power stations, it would produce as much electricity as 
the entire United States produces today.  Naturally, the power stations do not all have to be built in 
one location. 
 
The best places for generating solar thermal power are dry regions which have little cloud cover, as 
they need direct sunshine.  Best of all are deserts, which have the advantage that there is plenty of 
land that is not being used for other purposes. 
 
Two studies were recently carried out for the German Government on the potential of solar thermal 
power in the Europe-Mediterranean region.  They concluded that this single energy source could 
provide a substantial part of the region's energy, using high-voltage direct-current (HVDC) 
powerlines to transport the energy with very little loss from southern Europe, North Africa and the 
Middle East to northern Europe. 
 
More than 90% of humanity lives within 3,000 kilometres of a desert.  In the same way as in the 
Europe-Mediterranean region, HVDC power lines could bring energy to virtually all parts of the 
world.  Thus solar thermal power could play a key role in a solution to the climate problem.  There is 
no limit to how much energy we can generate in this way.  It boils down to a political decision about 
how many mirrors we want to build. 
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One advantage of solar thermal is that energy can be stored as heat, so that the steam turbines can 
continue running well into the night.  If the heat runs out, fossil fuels or other renewables can be used 
as a back-up to produce reliable power 24 hours a day. 
 
CSP stations can already produce electricity for between 10 and 20 US cents per kilowatt hour.  They 
are already close to being competitive on price with gas fired power stations, and the price is 
expected to fall quickly as they are deployed on a larger scale. 
 
The following map shows an estimate of how much desert land would need to be covered with solar 
thermal power stations to produce all the electricity that Europe and the world produce today. 
 
 

 
 
 
For more information, contact: info@e-parl.net  

mailto:info@e-parl.net
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e-Parliament Summary  
 

High voltage direct current (HVDC) transmission lines  
 

If we are to generate clean energy in the areas where it is most abundant ɀ such as deserts for solar 
energy, and windy coastlines for wind power ɀ we need a way to transport electricity over long 
distances without significant losses along the way.  One answer to this can be found in cables that 
currently connect the British and French national grids under the English Channel, the North and 
South Islands of New Zealand, or Tasmania with mainland Australia.  These are called high voltage 
direct current (HVDC) transmission lines. They lose only about 3% of the electricity over every 1,000 
kilometers, and unlike traditional alternating current (AC) power lines, they work well underwater. 
 
Tradition al low voltage AC lines lose large amounts of electricity in transmission because electricity 
is dissipated as heat due to the resistance of the conductors. High voltage lines require less surface 
area for transmission, which results in less heat being created, and therefore less transmission loss.  
 
High voltage alternating current (HVAC) lines remain very inefficient over long distances.  However, 
since AC power can easily be transformed from low to high voltage for transmission, and then 
converted back again for local use, AC has generally been the first choice for most utilities and 
transmission companies. However, with the use of static inverters, it is possible to invert AC to DC 
and then back again with very high efficiency ɀ making HVDC increasingly attractive. When 
transporting energy over large distances, the savings made due to the increased efficiency of HVDC 
lines more than offsets the additional cost of the inverters.  
 

 
DC Line at the Dickinson HVDC Converter Station, Minnesota 

 

Originally developed in the 1930s, HVDC lines are now a mature and reliable technology ideally 
suited to transporting energy over long distances. With modern HVDC lines, for example, solar 
electricity could be imported from North Africa to England with only about 10% loss of power.  HVDC 
lines are not only more efficient than HVAC lines, but are also safer and more reliable when buried 
under ground or laid under the sea.  
 
HVDC lines can be used to connect remote generating centres, or to connect large HVAC grids that 
are out of sync with each other, such as connecting national grids that run on different frequencies, 
for example.  
 
HVDC can also be used to connect multiple unsynchronized AC currents, such as those generated by a 
field of wind turbines, or other renewable energy sources. With HVDC lines, renewable energy 
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systems across a huge area can be connected together with only small amounts of energy loss, 
resulting in a balanced and stable power supply that overcomes problems of intermittency often 
associated with renewable energy.  
 

 
Typical investment costs for an overhead line transmission system with AC and HVDC. 

 
While HVDC lines are already economically attractive when used over long distances, costs will likely 
decrease even further as the price of static inverters and other hardware drops.  
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e-Parliament Summary  

Solar photovoltaic energy  

 
A photovoltaic (PV) solar electric system is made up of a number of individual PV cells, which are 
small devices made of semiconductor materials such as silicon that absorb sunlight and convert it 
directly into electricity. Each cell usually produces about 1-2 watts of power, and these cells are 
connected together to form PV systems of varying size.  
 
PV is one of the power generation technologies that has the smallest impact on the environment, as it 
burns no fuel and has no moving parts. 
 
 

 
A PV installation on the roof of a West Village Apartment, New York 

 
 
The first PV cells were created over a century ago, but recent advances have made PV systems 
increasingly cost-competitive with other energy sources.  
 
Viable on-grid applications of PV first began to emerge during the 1980s. The cost of producing PV 
modules, in constant dollars, has fallen from as much as US$50 per peak Watt (the output under ideal 
conditions) in 1980 to around US$3 per peak Watt today. Thanks to this reduction in costs, PV 
module production worldwide has increased more than 13-fold since 1989, and continues to grow at 
an impressive rate.  
 
Thin-film processing is a recent technological breakthrough in the PV market. This technology uses 
very small amounts of raw material compared with traditional wafer-based cells, which gives it the 
potential to significantly reduce the cost of PV kilowatt hours. Research into thin-film processing has 
been underway for a number of years, but mass production has begun only recently.  
 
These new cells use no expensive silicon in their manufacture. One product uses what is described as 
a thin layer of solar-absorbing nano-ink, which is laid onto thin metal sheets with a printing press-
style machine. 
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.ÁÎÏÓÏÌÁÒȭÓ 0Ï×ÅÒ3ÈÅÅÔ ÔÈÉÎ ÆÉÌÍ 06 ÃÅÌÌ 

 
 
Feed-in tariffs, net-metering, Renewable Energy Certificates (RECs), interest free loans and a range of 
other market stimulation policies have also played an important role in bringing the costs of PV to a 
competitive level in a number of countries.  
 
Increases in the German feed-in tariff for PV have had a huge effect on the PV market in that country. 
The first increase in 2000 resulted in a huge boom in the market, and when the tariff was increased 
ÆÕÒÔÈÅÒ ÔÏ ÂÅÔ×ÅÅÎ ΌπȢυτ ÁÎÄ ΌπȢφςτ ÐÅÒ ËÉÌÏ×ÁÔÔ ÈÏÕÒ (kWh), as a guaranteed price over 20 years 
for PV electricity fed into the national grid, the growth of the German PV market exceeded 50%. 
Germany remained the fastest-growing PV market in the world during 2005-2006, and by the end of 
2006 some 55% of the global surface of PV panels was to be found in Germany.   
 
With the advent of thin-film technology and the volume production of conventional photovoltaic 
cells, the cost of using PV to produce electricity for the grid is dropping rapidly. Chinese company QS 
Solar claims that once critical mass is reached in the construction of its major PV plants, the company 
will be able to sell electricity at the highly competitive rate of 1 yuan (14 US cents) per kWh. The goal 
of grid parity ɀ the point at which renewables are price-competitive with fossil fuels ɀ is within reach 
for solar photovoltaics, and has already been surpassed in some places.  In 2006, the PV industry was 
worth $10bn annually, with a huge annual growth rate of 41%.
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e-Parliament Summary  
 

Off-Grid Solar Power  
 
4×Ï ÂÉÌÌÉÏÎ ÐÅÏÐÌÅ ÈÁÖÅÎȭÔ ÓÏ ÍÕÃÈ ÁÓ Á ÌÉÇÈÔÂÕÌÂ ÉÎ ÔÈÅÉÒ ÈÏÍÅÓȢ  9ÅÔ ÍÏÓÔ ÏÆ ÔÈÏÓÅ ÐÅÏÐÌÅ ÌÉÖÅ ÉÎ 
areas, such as sub-Saharan Africa or the Indian subcontinent, where unlimited solar energy pours out 
of the sky almost every day.  If they can be empowered to harvest some of that energy, it will make a 
huge difference to their prospects for development.  Development is work, and modern energy 
services make workers far more productive. 
 
Both photovoltaic and solar thermal technologies can be used off-grid to provide power to areas that 
the national grid does not reach, to provide sole or backup power for vital equipment, and to build 
ÃÏÍÍÕÎÉÔÉÅÓȭ ÐÏÔÅÎÔÉÁÌ ÆÏÒ ÓÅÌÆ-sufficiency. Off-grid solar technology may either be built into 
appliances or used to generate electricity for general purposes. 
 
Standalone photovoltaic appliances have been commercially available since the late 1970s in the 
form of low-consumption devices such as pocket calculators. Larger PV panels have been on sale for 
many years, and are already in established use in some remote areas. With the help of an inverter ɀ a 
machine that converts direct current (DC) to alternating current (AC) ɀ a modestly-sized solar panel 
connected to a standard car battery can power household electrical devices. However, the primary 
impediment to the use of off-grid PV for general energy provision remains its cost.  
 
As a result of their price, the integration of PV panels into more energy-demanding appliances 
remains largely restricted to specialist ɀ though invaluable ɀ uses such as refrigerators for medical 
vaccines and water purifiers. Whilst the ongoing evolution of thin-film and other technologies may 
soon precipitate a rapid decline in the price of off-grid photovoltaics, the most immediate growth in 
the sector may result from the development of low-consumption devices such as mobile phones. Cell 
phones powered entirely by built-in solar panels are already on the market in China. 
 
One interesting application of solar technology to off-grid provision for general energy needs comes 
in the form of solar thermal heat engines. These machines bring the efficiency of solar thermal 
technology to places where it is not appropriate to build a centralised power grid, and could even be 
adapted for integration into individual energy-hungry machines or appliances. Unlike the grid-
connected solar thermal systems described above (which heat water to power steam turbines), solar 
ÔÈÅÒÍÁÌ ÈÅÁÔ ÅÎÇÉÎÅÓ ÃÈÁÎÎÅÌ ÔÈÅ ÓÕÎȭÓ ÈÅÁÔ ÔÏ ÄÒÉÖÅ Stirling engines, in which heat is applied to 
compressed gas, causing the gas to expand, which operates a piston, in turn powering the engine. 
They convert sunlight into mechanical power - which can be used to generate electricity or run 
machines such as water pumps, providing one of the most efficient energy conversion processes 
available. 
 
Since the Stirling engine is totally self-contained and requires little or no maintenance, solar thermal 
heat engines are ideal for use in remote or isolated areas. Units can be made small enough to place on 
the back of a truck, and could be used individually or joined together to power mini-grids at village 
level. US-based corporation Infinia is already manufacturing and marketing a stand-alone system 
capable of producing 8 megawatt hours annually. 
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Infi nia's Stirling Solar Dish  

 
 
One of the most efficient potential applications of solar thermal heat engines is in combined heat and 
power (CHP) generators. CHP uses solar thermal heat engines to produce electricity, whilst 
channelling excess heat generated by this process ɀ which would otherwise be wasted ɀ to provide 
central heating. Micro-CHP systems using fossil fuels are already at the point of volume production 
for use in homes and offices, and it is only a matter of time before solar CHP appliances are 
commercially available. 
 
Meanwhile, with every step that photovoltaic energy takes towards lower costs, off-grid energy can 
become available to more people.  Government assistance is helping to accelerate the spread of off-
grid solar in a number of countries, and that assistance itself should be expanded and supported by 
donor agencies and bodies such as the Clean Development Mechanism. 
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e-Parliament Summary  
 

Biofuels ɀ green fuels of the future?  
 

Also known as agrofuels, these are fuels such as methane and ethanol made from organic matter, 
which may be either grown for the purpose or produced from by-products of other processes. They 
can be used either to generate electricity or to power machinery such as vehicles. Since the use of 
biomass and biogas for electricity is dealt with more extensively in the following section, this section 
will focus primarily on vehicle fuels, which are currently the most common ɀ and the most 
controversial ɀ application of biofuel technology.  
 
Most organic vehicle fuels are made either from ethanol fermented from food crops such as maize or 
sugar, or are biodiesels made from oils such as palm or rapeseed. Much vaunted in recent years as a 
low-carbon solution to the thorny issue of transportation in a CO2-reducing world, biofuels have 
proved to be much more risky than many had assumed. Despite an ongoing drive in the 
industrialised world to increase the proportion of biofuels used in transportation (the EU, for 
example, continues to push ahead with mandatory targets), such measures are increasingly coming 
under attack from environmental campaigners and Southern NGOs. Critiques of biofuels can be 
divided into three types: 

i. Food insecurity:  as land is diverted away from food production to grow matter for biofuels, 
food prices are rising dramatically, seriously threatening food security for the poor on a 
global scale. Major changes in land use patterns are already apparent in Brazil (sugar cane) 
and Mexico (corn). This problem is worsening so rapidly that in March 2008 the head of the 
World Food Programme (WFP) warned the EU that shifting land-use to biofuel production 
ÈÁÄ ÁÌÒÅÁÄÙ ÄÒÉÖÅÎ ÐÒÉÃÅÓ ÆÏÒ ÓÔÁÐÌÅ ÃÏÍÍÏÄÉÔÉÅÓ ÔÏ ÄÁÎÇÅÒÏÕÓ ÌÅÖÅÌÓȟ ÉÎÃÒÅÁÓÉÎÇ 7&0ȭÓ 
operating costs by 40% ÉÎ ÌÅÓÓ ÔÈÁÎ Á ÙÅÁÒ ÁÎÄ ÓÅÒÉÏÕÓÌÙ ÅÎÄÁÎÇÅÒÉÎÇ ÔÈÅ ÁÇÅÎÃÙȭÓ ÁÂÉÌÉÔÙ ÔÏ 
meet the needs of high-risk populations. The choice here can be presented starkly: filling the 
tank of an SUV with ethanol once requires enough corn to feed a person for a year. 

ii.  Ecosystem destruction: where land previously given to food production is not used, biofuel 
producers are clearing rainforests, grasslands and other precious ecosystems in order to 
clear space for biofuel crops. This causes massive release of CO2 stored in such systems, and 
removes vital carbon sinks, such as has been the case in the production of Indonesian palm 
oil. Two major studies published in the journal Science recently concluded that, as a result of 
this land clearance and other emissions associated with biofuel production, almost all 
biofuels produced today actually cause more greenhouse gas emissions than conventional 
fuels. The clearance of grassland, for example, releases 93 times the amount of greenhouse 
gas that would be saved by the fuel grown annually on that land. 

iii.  Inaccurate climate science:  Some recent studies have claimed that so much nitrous oxide 
(NO2) is released in the production of most mass-produced biofuels  as to negate any positive 
climatic effect. 

 
So should the idea of producing energy from organic matter be abandoned altogether? Not necessarily ɀ 
there may be another way. Whilst it is clear that the widespread production of any biofuels based on 
edible crops would be disastrous for the food security of people in the global South and for the struggle 
to preserve ancient ecosystems, work has already begun to develop fuels based on non-edible sources. 
This includes both crops that can be grown ɀ often on a very small scale ɀ on land that cannot be 
cultivated for food, and also fuels made from the waste products of current agricultural processes. It is 
perhaps to distance them from the problems associated with biofuels from edible sources that these 
ÈÁÖÅ ÂÅÅÎ ÌÁÂÅÌÌÅÄ ȬÓÅÃÏÎÄ ÇÅÎÅÒÁÔÉÏÎȭ ÂÉÏÆÕÅÌÓȢ 3ÕÃÈ ÆÕÅÌÓ ÁÒÅ ÌÉËÅÌÙ ÔÏ ÂÅ ÏÆ ÐÁÒÔÉÃÕÌÁÒ ÂÅÎÅÆit  in less 
industrialised countries, where individual communities will be able to produce them on a small scale 
using basic presses and use them not only to drive machinery but also for heating and electricity ɀ a 
highly attractive prospect for rural communities.  
 
Perhaps the most promising second generation biofuel is the diesel made from jatropha ɀ a poisonous, 
oil-producing bush that is already abundant in West Africa and can be cultivated in marginal soils. The 
plant is currently grown as a border to edible crops since it repels grazing herds and helps prevent soil 
erosion. The plantȭs nuts can be processed, and the diesel produced, on a very small scale. Whilst the 
crop is already being cultivated on a commercial scale in India and Indonesia, the Mali Folkecenter (MFC, 
one of e-0ÁÒÌÉÁÍÅÎÔȭÓ ÐÁÒÔÎÅÒ ÏÒÇÁÎÉÓÁÔÉÏÎÓɊ ÈÁÓ ÂÅÅÎ ÄÅÖÅÌÏÐÉÎÇ ÉÎÎÏÖÁÔÉÖÅ ÁÐÐÒÏÐÒÉÁÔÅ ÔÅÃÈÎÏÌÏÇÉÅÓ ÔÏ 
bring the benefits of jatropha to rural communities in West Africa, with the strong support of the Malian 
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government. The organisation has developed a simple machine press to extract the oil, part of which can 
be used to power the press itself. As a by-product, the process yields a high-grade organic fertiliser that 
can be used to nourish further jatropha, creating a highly efficient production cycle. The MFC project is 
already providing power to thousands of  households previously lacking access to electricity. However, 
since jatropha could be grown on land otherwise given to food crops, it is not exempt from the dangers 
outlined above, and caution will be needed to prevent runaway commercial success of the crop in 
countries already prone to food insecurity. 
 
Another eminent example of the successful use biomass material can be found in Mauritius, where the 
waste organic material produced from sugar cane during processing is used to generate electricity.   
 
Sugar has long been a mainstay of the economy in Mauritius, with over 600,000 tonnes of sugar 
produced annually. Bagasse is a by-product obtained during the sugar production process, produced 
when sugar cane is crushed to extract its juice. A single tonne of crushed sugarcane produces about 
250kg of bagasse, which is made up of about 50% cellulose and 48% water.  

 

 
Bagasse from sugar cane. Source: http://www.fasc.net 

 
This pulp can be burned to generate electricity and steam, and has been used for years by sugar mills 
to produce power for their own use. Over the last three decades, however, a range of reforms have 
been put into place in Mauritius, with the aim both of strengthening the sugar industry in that 
country, and of securing a more effective power supply from bagasse.  
 
The 1988 Sugar Industry Efficiency Act introduced tax-based incentives for the use of bagasse for 
electricity production, and encouraged small growers to sell their bagasse to large power-generating 
sugar mills.  
 
In 1991 the Bagasse Energy Development Programme (BEDP) was introduced with the aim of 
encouraging private investment in bagasse power production ɀ with financial support and expert 
assistance from the World Bank and the GEF. The BEDP involved active collaboration between the 
government and the private sector to set out the regulatory framework, including negotiating 
favourable tariffs for bagasse energy sold to the grid. This multi-stakeholder process has contributed 
ÔÏ ÔÈÅ ÐÒÏÇÒÁÍÍÅȭÓ ÓÕÃÃÅÓÓ ÁÎÄ ÔÅÎÁÃÉÔÙȟ ÁÎÄ ÆÁÖÏÕÒÁÂÌÅ ÔÁÒÉÆÆÓ ÈÁÖÅ ÅÎÃÏÕÒÁÇÅÄ ÇÒÅÁÔÅÒ ÅÆÆÉÃÉÅÎÃÙ ÉÎ 
the energy production process. 
Today almost all bagasse produced in the Mauritius is used in power generation and co-generation. 
The setting of favourable tariffs has been vital to the growth of bagasse power generation ɀ the high 
prices paid by the Central Electricity Board for bagasse-based power have encouraged the industry 
to increase contributions to the grid.  
 


