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Saving Planet Earth

The first signs of a shrinking ozone hole reflect the success of the worldwide cooperation to protect planet earth from man-made chlorofluorohydrocarbons which have been singled out to cause damage to the protective ozone layer. Other threats to the global health include increase of greenhouse gas, possible collisions of large meteorites from outer space and many other destructive man-made actions including possible nuclear war. In recent times the task of managing climate change (or global warming) has focused on the greenhouse gas carbon dioxide and layers of air-borne particulates. There has been a temperature increase of 0.3 deg since 1976 or 0.1% over 25 years primarily attributed to carbon dioxide. As the world’s energy has been mainly from carbon sources, the reduction of greenhouse gases would require major adjustments to sustain economic growth for the developed countries while for the developing countries a period of “catch-up” in the use of carbon sources would be allowed considering that the US is now estimated to produce as much of 25% of the world’s total greenhouse gas emissions. Previous pessimistic predictions about the environment, overpopulation and exhaustion of natural resources, however apocalyptic, had failed to occur, thanks partly to developments from science and technology. Also, in the use of energy, competitive market economies have led to improvements of economic efficiency resulting in the reduction of the use of energy per unit of output. Presently consensus agreement on the nature of action to be taken to prevent global warming (or climate change) caused by carbon dioxide, however, has shown to be much more difficult. Global climate changes, if still not acknowledged by skeptics, can soon become evident as industrialization of China, SE Asia, India and S. American countries become a reality and this prospect will be the great concern of the 21st century as their energy needs in the coming years may dwarf the present already excessive consumption of fossil fuels by the US. Even the US Environmental Protection Agency has been reported to confirm the prediction of vast majority of climatologists from every other advanced-country that human activity is causing global warming and the consequences can be disastrous. Experiments have shown that higher temperatures and abundance of carbon dioxide slowed rather than the expected plant growth. 

Reducing Greenhouse Gases

While absolute reductions of greenhouse gas emissions may be necessary, the present framework for the procurement of other energy sources are not yet available and national policies especially for some developed countries could not be formulated without economic repercussions. But the general consensus is that the problem needs to be addressed because of the prospect that catastrophic climate changes, if not already occurring, may be too risky to ignore. Nations willing to agree to the Kyoto protocol of controlling emission of greenhouse gases may in fact help in the sustenance of life on planet earth.

The US’s initiatives for near-zero-emissions and clean fuels have only concentrated on immediate national concerns such as reducing sulphur, nitrogen and particulate pollutants while the problem of the large amount of carbon dioxide emission still remains to be solved. Liquid petroleum gas may serve as a clean fuel and together with limited use of electric vehicles will help in reducing air pollution but electricity is still mainly generated by fossil fuels (e.g. coal). Although the prospect of exhausting the global supply of fossil fuels (oil, gas and coal) is not yet in sight for the present generation, there is sufficient global concern for the future especially due to further increases of carbon dioxide emissions and the absence of alternate economic sources of energy. It has been estimated that by 2050 the number of vehicles on the road will be five times the present number. Growing oil demand will put pressure on prices in the face diminishing supplies while the carbon dioxide problem will only escalate. Energy security and consequently national security concerns are already playing out today until the main energy source now unevenly distributed throughout the world can be replaced by alternative sources.

Biofuels

Many alternative sources of energy (e.g. fusion) are not yet within reach while renewable solar-derived sources still remain much less economical than burning fossil fuels. A hydrogen economy would be ideal and pollution-free as the only emission is water. However storage and distribution problems of hydrogen are yet to be solved while at present the generation of hydrogen still relies on other energy sources (viz fossil fuels). In view of the overriding concerns of the danger of the potential greenhouse effect of carbon dioxide on the planet there have been many optimistic developments – use of renewable raw materials such as biofuel (diesel and ethanol from crops) and biomass will provide a net zero emission of carbon dioxide. The longterm trend of falling prices of renewable oil resources in contrast to rising petroleum prices will in time converge so that it may be economically feasible to use both sources for fuel. Presently, some importers of fossil fuels for energy generation have found that biofuels can be an economical alternative if the environmental and social costs (mainly protecting farmers) are factored in. Plant-derived oils are free of SO2 and NOx emissions and meanwhile technical advances have been made to reduce exhaust pollutants as well as improve engine efficiencies. Diesel engines are now fairly advanced providing efficiencies exceeding petrol-engines and are capable of handling liquid fuels such as methyl esters of fatty acids as well as blends containing glycerides. Filters and catalytic devices are also capable to eliminate particulates in exhausts. Existing technologies and fuel distribution networks are capable of handling biofuels (biodiesel or ethanol). Present technologies can also provide hybrid vehicles, a combination of electric and internal combustion engines, providing versatility and efficiency.

Consumption of petroleum oils has been estimated to reach crisis levels as early at 2050 or perhaps postponed later due to further conservation measures or unless the crisis becomes hastened by the quicksand of politics of the dominant producing countries. In the face of such a scenario it is worthwhile to reconsider the merits of energy from plants. Alcohol fermentation of sugar and cellulose waste from perennial crops is well known although the vagaries of the grain commodity market have not made the “gasohol” fuel market stable. Biodiesel can be provided by the oil palm (Elaeis guineensis) and the Chinese tallow tree (Sapium sebiferum) that are capable of producing respectively about 6 and 5 tonnes of oil per hectare per year while GM varieties of rape and soyabean could probably reach 1 tonnes. Apart from these there is still energy available from biomass while the concept of carbon credits for trees (and biofuels) is interesting. Tree plantations are certainly ideal carbon dioxide sequestering factories that also provide returns in oil, feed, pulp and building materials. Managed plantations can green the planet and with the help of science lend a hand to conserve biodiversity and prevent the natural renewal processes such as seen presently in forest fires in many parts of the world.
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