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Abstract 
 

Since Industrial Revolution, the atmospheric carbon dioxide concentration has been on the rise, which has 
contributed greatly towards increasing the global average surface temperature by 0.6oC. Since energy 
consumption by the burning of fossil fuels has been accounting for a very high percentage of the global energy 
consumption, for example, 86% in 2000, it remains that the larger the amount of energy consumed, the greater is 
the carbon dioxide emissions. This paper presents certain crucial facts related to the rising levels of atmospheric 
carbon dioxide concentration, and its impact. It also examines the options that are generally believed to be 
available for stabilising atmospheric carbon dioxide concentration. Options such as increasing the carbon sinks 
and increasing the use of non-CO2 emitting energy sources to meet the global energy requirements are shown to 
make only limited contributions towards curbing the growing atmospheric carbon dioxide concentration. For 
population growth control to serve as an effective measure towards reducing the global energy consumption, and 
thereby reducing the emissions, severe population control measures must be practiced in the economically 
developed countries. In today’s world the economic prosperity of a country, measured by the index gross 
domestic product per capita, is very strongly linked to the per capita carbon dioxide emissions of that country. In 
the light of this close relationship, the only realistic way to reduce the atmospheric carbon dioxide concentrations 
would be to redefine the popular concept of achieving improved “standard of living” through per capita income 
related economical development at the cost of environmental degradation.  
 
1. Introduction 
 
1.1 Global Carbon Dioxide Emissions and its Origin  
 

Mankind has been obtaining its energy requirement from many different sources, some have been 
accounted for and some have not been. The accounted for energy consumption of the human race in 
2000 was about 420 x 1015 kJ[1] (that is, about 13.3 x 109 kW). Dividing the energy consumption by the 
population in 2000[2], we get the average energy consumption of each person, infants included, as 2.2 
kW, which is to say each person on average has about 22 bulbs of 100 W power lighted all the time, 
day and night. 

Energy that we consume comes from different fuel sources (see Figure 1). Major part of the energy 
consumed comes from the burning of petroleum, coal and natural gas. In 2000, petroleum accounted 
for 39.8% of the global energy consumption, coal 23.5%, and natural gas 22.5%[1]. Nuclear electric 
power consumption in 2000 amounted to 6.4%, and hydroelectric power to 7.0%[1]. Renewable sources 
of energy such as geothermal, solar, wind, and wood and waste electric power accounted for a 
negligible 0.8% only[1].  

Burning of petroleum, coal and natural gas, which are known as fossil fuels, releases carbon 
dioxide into the atmosphere. Since fossil fuels accounted for 85.8% of the total energy consumed in 
2000, the larger the amount of energy consumed, the greater is the carbon dioxide emissions. Figure 2 
shows that North America’s share of the global energy consumption was 30% in 2000, and indeed it 
was responsible for 28% of the global CO2 emissions in 2000. These figures were, 27% and 31%, 
respectively, for the Asia-Pacific region. Whereas, Africa accounted for only 3% of the global energy 
consumption in 2000, and its share of the global CO2 emissions was only about 4%. Figure 2 therefore 
demonstrates clearly how closely the CO2 emissions are tied to the energy consumption in any part of 
the world, economically prosperous or not; technologically advanced or not. 
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Global carbon dioxide emissions from the burning of fossil fuels was 11 million tonnes¶ of CO2 
equivalent in 1751[3], all of which came from the burning of coal alone, and it rose to 22,744 million 
tonnes of CO2 in 1999[3]. Carbon dioxide emitted from gas flaring accounted for another 128 million 
tonnes of CO2 in 1999[3]. Manufacture of cement also emits carbon dioxide; half a tonne of carbon 
dioxide is released from limestone alone for each tonne of cement manufactured. The total amount of 
carbon dioxide emitted from the manufacture of cement was nil in 1751, and 799 million tonnes of 
CO2 in 1999[3], which was 3.4% of the total carbon dioxide emissions in 1999.  

Total carbon dioxide emissions stemming from the burning of fossil fuels, gas flaring and the 
manufacture of cement remained almost insignificant till 1850, took off to significant quantities during 
1850 to 1950, and has very rapidly increased since 1950 (see Figure 3). The total amount of carbon 
dioxide emitted into the atmosphere during the last 250 years amounts to a staggering trillion tonnes of 
CO2 (which is equivalent to 1000 Gt£ of CO2). Since the atmospheric lifetime of CO2 is estimated to lie 
in the range of 5 to 200 years[4], a good part of all the CO2 released into the atmosphere by the human 
activities remains in the atmosphere as CO2 for a very long time.  

 
1.2 Rising Levels of Atmospheric CO2 Concentration  
 

For the atmospheric CO2 concentration to remain steady in the atmosphere, any fluxes of CO2 into 
the atmosphere must equal the uptake of CO2 from the atmosphere. Before the commencement of the 
Industrial Revolution era nearly two and a half centuries ago, the fluxes into the atmosphere almost 
equal the uptakes from the atmosphere. And, therefore CO2 concentration in the atmosphere remained 
at a steady value of about 280 ppmv (parts per million on volume basis)[5]. As of late, this balance has 
been greatly upset by the excessive burning of fossil fuels.  

For instance, the CO2 influx from the burning of fossil fuels and the manufacture of cement in the 
1990s was estimated to be 6.4±0.4 GtC# per year[4]. The net CO2 uptake by the ocean was estimated to 
be 1.7±0.4 GtC per year[4], and the net CO2 uptake by land was estimated to be 1.4±0.7 GtC per year[4].  
The increase in the atmospheric carbon dioxide in the 1990s was therefore estimated to be 3.2±0.1 GtC 
per year[4]. (Note that the error bars denote uncertainty in the estimates.) Consequently, the 
atmospheric CO2 concentration has risen.  

In the year 2002, the average CO2 concentration in the atmosphere was measured as 372.93 ppmv 
at Mouna Loa, Hawai[6]. It must be noted that the average atmospheric CO2 concentration measured in 
Barrow, Alaska was 374.33 ppmv and that measured in Southpole, Antarctica was 370.29 ppmv, in 
2002[6]. These figures display the well known fact that the concentration of atmospheric carbon dioxide 
is higher in the northern hemisphere than it is in the southern hemisphere. Figure 4 shows the 
atmospheric CO2 concentration has been on the rise across the last 250 years. Nevertheless, the almost 
vertical increase experienced by the atmospheric CO2 concentration during the last three decades, 
which quantifies a rate of 1.5 ppmv per year, has become a matter of grave concern. 
 
2. Impact of Raised Levels of Atmospheric Carbon Dioxide Concentration 
 
2.1 Global Warming, Climate Change, and Ecosystems Breakdown 

 
Carbon dioxide in the atmosphere allows the sun’s ultraviolet and visible radiation to penetrate and 

warm the earth, but absorb the infrared energy that the earth radiates back into the atmosphere. 
Therefore, CO2 prevents heat escape from the earth, and the earth is kept warm. The above 
phenomenon is known as the greenhouse effect. Without CO2 and the other greenhouse gases such as 
water vapour in the atmosphere, earth would be very much cooler than it is today, supporting 
practically no life on earth.  

 
                                                 
¶ 1 million tonnes = 106 tonnes = 109 kg 
£ 1 Gt (gigatonne) = 1 billion tonnes = 1012 kg 
# 1 Gt of CO2 = (44/12) x GtC (that is, gigatonne of Carbon equivalent)  



 3

 

0

25

50

75

100

125

150

175

1980 1985 1990 1995 2000
Year

G
lo

ba
l E

ne
rg

y 
C

on
su

m
pt

io
n 

(in
 1

015
 k

J)

Petroleum

Coal

Natural Gas

Hydroelctric Power 

Nuclear Electric
Power
Electic Power from
Renewable Sources

 
 

Figure 1  Global energy consumption pattern during the last two decades[1]. 
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Figure 2  Percentage shares of the global energy consumption and global carbon dioxide emissions in 

2000 on regional basis[1]. 
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Figure 3  Total CO2 emissions from  

the  burning of fossil fuels, gas flaring 
and the manufacture of cement[3]. 

Figure 4  Variation in the atmospheric  
CO2 concentrations during the last  

250 years[5,6]. 
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Too much carbon dioxide and other greenhouse gases in the atmosphere, however, means too high 
a global temperature - a phenomenon known as global warming. Just over the 20th century, the global 
average surface temperature has risen by 0.6oC[7]. The 1990s was the warmest decade and 1998 was 
the warmest year in the instrumental record, since 1861[7]. Warming of the globe, even though by a 
small amount such as 0.6oC over the past century, has changed the global climate in such a manner that 
the world has already started to experience the dire consequences of climate change[7,8,9].  

Thinning of ice at the mountaintops from Africa to America has been reported. The annual melt 
season in Antarctica had increased up to 3 weeks in 20 years. Hotter temperatures had killed people in 
India, and had withered crops in America. Wild weather, such as heavy rains, wildfires, floods, and 
hurricanes, is reported to be more frequent and deadlier than it used to be. Warming of the ocean has 
been found responsible for deaths of fish population and coral reefs around the world. Polar bears are 
having fewer cubs, and butterflies are relocating to higher latitudes. Evidences of rising sea levels have 
been reported from Japan to Brazil.     

The World Wide Fund for Nature has identified a rate of change of 0.01oC per decade as a 
probable threshold level for many plant, tree and animal species[10]. It also states that a 1oC warming 
will have significant negative impacts on many ecosystems, and a 2oC warming will undoubtedly have 
severe negative impacts and cause irreversible alterations in our planet’s natural habitats, resulting in 
ecosystem breakdown and loss of biodiversity. 

 
2.2 Upper Sealing for the Atmospheric CO2 Concentration 
 

If the present rates of CO2 emissions continue, then the global temperature will increase between 
1.4oC to 5.8oC by 2100[11]. This would be the greatest and fastest warming seen since the ice age, more 
than 15,000 years ago, during which the global temperature was only 3 to 5oC cooler than it is now. 
The climate change induced by such accelerated warming of the globe would effect local ecosystems 
in such a manner that they may have to ‘migrate’ to adapt and survive. The speed with which such 
adaptation needs to occur to keep up with accelerated climate change suggests that mass extinctions 
and ecosystems breakdowns are extremely likely[7,8,9,10].  

Extensive calculations carried out by the scientists attached to the Intergovernmental Panel on 
Climate Change (IPCC) estimated the relationship between the atmospheric CO2 concentration and the 
increase in the global average surface temperature. If the atmospheric CO2 concentration is increased 
to 550 ppmv, IPCC said, then the global average surface temperature will be increased by somewhere 
in the range of 1.5oC to 4.5oC[12], depending on the overall responsiveness of the climate to radioactive 
forcing, which is the amount of additional energy trapped or reflected by the greenhouse gases that 
humans have added to the atmosphere. If we take the upper estimate of 4.5oC at 550ppmv, which is a 
probable future scenario, then the world will experience a 2oC temperature rise at 400 ppmv[9], which 
is only 30 ppmv above today’s atmospheric CO2 concentration. At the present rate of increase of 1.5 
ppmv carbon dioxide per year in the atmosphere (see end of section 1.2), this limit will be reached in 
about just 20 years from today. 
 
3. Current Approaches to Stabilising the Atmospheric Carbon Dioxide Concentrations    
 
3.1 Increase Use of Carbon Sinks 
 

Carbon dioxide in the atmosphere gets converted into oxygen, the vital gas that we breathe in, and 
carbohydrate, the very basis of the food that we consume, in a natural process known as 
photosynthesis. It is therefore true that forests absorb a great amount of carbon dioxide from the 
atmosphere acting as carbon sinks. Forests, natural and planted stands of trees, covered about 3861 
million hectare in 2000, which was 30% of the total land area available[13]. This forest cover was, 
however, inadequate to convert the excess carbon dioxide in the atmosphere into oxygen. Otherwise, 
global warming would not have commenced in the first place.   
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What is worse, deforestation still goes on. The global rate of net deforestation was as high as 9 
million hectare per year in 2000[13]. In a recent research work[14], it was estimated that the annual 
atmospheric CO2 accumulation in US, even after taking into account the carbon sink effects of the 
forests and other terrestrial components in US, is in the order of 0.8 to 1.1 GtC. Despite this fact 
having been known, it is noteworthy that President Bush suggested on August 22, 2002 that thinning 
of national forests was a sure way to curb wildfires of the future, such as the one raged in the United 
States for months in 2002.  

Moreover, even though it is true that forests in fact act as very efficient carbon sinks for 
atmospheric carbon dioxide[14,15], as they have been for millions of years now, the possible use of 
forests as carbon sinks as a substitute for curbing the emissions stemming from the burning of fossil 
fuels is indeed questionable. In two of the recent research works[16,17] carried out with a variety of pine 
trees (Pinus taeda) planted in an atmosphere containing elevated CO2 concentrations, it was observed 
that the trees grew faster for only three years and then the growth rate fell back to normal values, 
because of factors such as the limited amount of nitrogen in the ground[16]. The expected increased rate 
of atmospheric CO2 absorption by the trees in an atmosphere with elevated CO2 concentration 
therefore did not materialise. Besides, it was estimated that the leaves took up about half the amount of 
atmospheric carbon absorbed by the trees. And, once the leaves fell from the trees, the carbon 
contained in the leaves returned to the atmosphere within a very short period of time[17].  

December 1999 issue of the Climate Change Newsletter[18] claims that there is increasing evidence 
to show that the terrestrial carbon sink may 'saturate' within the next century, and that the estimations 
of future levels of atmospheric CO2 by the IPCC do not take into account the possible saturation 
response of the terrestrial carbon sink.  
 
3.2 Increase Use of Non-CO2 emitting Energy Sources  
 
3.2.1 Share of Non-CO2 emitting Energy Sources in Global Energy Consumption 

One obvious way to stabilise the atmospheric carbon dioxide is, of course, to phase out the use of 
fossil fuels, which are intensive CO2 emitters, in meeting our energy requirements, in favour of the 
increase use of non-CO2 emitting sources of energy. How realistic is such proposal? Figure 5 compares 
the percentage share of non-fossil fuel sources of energy consumption with the percentage share of 
fossil fuel sources over the last two decades. Figure 5 shows that the percentage shares of both these 
components have steadied much across the last decade, with the fossil fuel component steadying at 
about 86% and the non-fossil fuel component at about 14%. The non-fossil fuel energy sources include 
hydroelectric power, nuclear electric power, and electric power from renewable sources of energy, 
such as geothermal, solar, wind, wood and waste. In the following subsections, the feasibility of 
significantly increasing the percentage contribution of the non- CO2 emitting energy sources towards 
the global energy consumption pattern is critically reviewed. 
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Figure 5  Percentage shares of the fossil fuel and non-fossil fuel components of the global energy 
consumption over the last two decades[1]. 
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3.2.2 Hydroelectric Power 
Many believe hydroelectric power is an environmentally friendly source of energy. The truth is it 

is not[19]. Hydroelectric power is of course a clean source of energy, in the sense it does not emit air 
pollutants as the fossil fuels do. Nevertheless, hydroelectric power production has considerable 
negative impacts on the ecosystems from its incipient stages. Building up of storage dams begins with 
flooding vast areas of land, which causes a great number of species to loose their habitats, and the 
vegetation submerged by the water rots away giving off considerable amount of greenhouse gases.  

Dams themselves greatly reduce the amount of river water previously flown downstream. During 
the dry season, the river downstream might even completely dry off. Both these features cause habitat 
loss of many species living downstream the dams, and irreversibly damage the livelihoods of those live 
by the river downstream depending on the river. Dams also trap silt, which would have otherwise 
nourished the regions bordering the river downstream, which leads to increase use of artificial 
fertilizers in these regions. Besides, accumulated silt reduces the reservoir capacity, and thereby 
reducing not only the electricity production capacity of the facility, and also its productive life span.   

Another very nasty feature of the hydropower production is that the fish trapped by the turbine 
used for producing hydroelectric power get critically injured, or even killed, by the crushing water 
pressure maintained at the turbine and by the severing action of the turbine blades themselves, Fish 
like salmon must go upstream to spawn and then go downstream to grow into adulthood, but a 
hydroelectric power generation facility hinders that, even with the water ladders that are meant to help 
fish get up and down the river, and as a consequence the size of salmon population has considerably 
reduced all over the world. The river water channelled through the closed passage to the turbine also 
experiences considerable reduction in its dissolved oxygen content, requiring massive pumping of air 
into the river water exiting the turbine channel. Without adequate amount of dissolved oxygen, the 
river losses its capacity to sustain diversity of life forms in it.     

Freshwater ecosystem, of which rivers and waterfalls are the major components, is the most 
critical of all ecosystems since every living thing need water to survive. Nevertheless, freshwater is the 
most damaged ecosystem of the world today[20]. Biodiversity is more endangered in freshwater than in 
any other ecosystem[20]. Therefore, the assistance needed to halt climate change should not be expected 
to come from any increase in the hydropower consumption.  

Fortunately, however, the possibility of increasing the use of hydroelectric power looks very slim, 
particularly owing to the increasing resistance from the people for building up of huge hydroelectric 
plants, which are both costly and damaging to the ecosystems.  Besides, the percentage share of global 
hydroelectric power consumption has only been about 6% over the past 35 years (see Figure 6), and 
the total hydroelectric power consumption has already reached a near saturation value at about 25x1015 

kJ per year during the last two decades (see Figure 1). 
One alternative to the ecosystems damage caused by the giant-scale hydroelectric power project is, 

as the scientists and engineers believe, to go for small-scale hydroelectric power generation. It should 
be born in mind that the electricity generated by small-scale plants is limited to supplying energy to the 
localities only, and may not be suited to providing base-load electricity, which requires reliable and 
continuous supply on a megawatt-day or gigawatt-day scale.  

Should we, or shouldn’t we, increase hydroelectric power production in Sri Lanka? It is an 
ongoing argument for nearly a decade now in Sri Lanka. The politicians and the Ceylon Electricity 
Board say ‘Yes’, and the Central Environmental Authority says ‘No’. The major concern is not the 
damage to tourism industry, as it is popularly believed, but the damage to ecosystems that would 
follow the implementation of the Upper Kotmale Hydropower project.  

As a matter of fact, as Marc Reisner[19] wrote, the United States  has gone from building dams to 
not building dams to taking some of them down, and indeed the US has already taken off some of its 
dams, at least the smaller ones, off a stream to save the Chinook salmon, which is listed in the US as 
threatened species. The current news however, reported by Christina Ling of Reuters on 
Environmental News Network (URL: http://www.enn.com/news/2003-08-26/s_7791.asp) on August 
26, 2003, states that President Bush rejects any future plans for razing dams to make way for salmon, 
since, in the words of President Bush “we’ve got an energy problem in America”.    
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Figure 6  Percentage shares of hydroelectric power and nuclear electric power in the global energy 
consumption scenario[21]. 

 
 
3.2.3 Nuclear Energy 

The percentage of the global nuclear energy consumption over the last 35 years describes an 
elongated ‘S-curve’, as shown in Figure 6. That is, the rate of increase in the nuclear energy 
consumption slowly increased till 1970, underwent a rapid rise during the next fifteen years or so, and 
then slowed down. The slowing down of the global nuclear electric power consumption may be 
attributed to the strong public reaction to the 1976 Three Mile Island accident in US, and to the horrors 
experienced by the world in the aftermath of the 1986 Chernobyl disaster.  

The antinuclear sensation runs so high that it has been more than 20 years since a new atomic 
power plant was commissioned on US soil, and Sweden is committed by law to phasing out its existing 
plants entirely by the end of the decade. The reluctance of the public to accept nuclear energy as an 
alternative to fossil fuels lie mainly in the nature of the nuclear risks, which are unfamiliar, involuntary 
and potentially affecting many people, including the future generations[22]. Another major obstacle to 
any considerable growth in the nuclear energy production in the world is the failure of the nuclear 
energy industry to come up with sound waste management programmes for the radioactive waste 
produced by the industry. What is worst is the industry at present does not even possess appropriate 
decision-making procedures concerning its detrimental waste[22].   

Moreover, with suicide-bombers having become an integral part of the world, and with the 
probable ghastly reprisals to the indiscriminate aerial bombing undertaken by the powerful nations to 
clamp down on terrorism, a nuclear reactor, whether it is the pebble-bed type or the light-water type, 
poses a problem that is of the same disastrous consequence as the carbon dioxide induced climate 
change and the resulting ecosystem damage. 
 
3.2.4  Renewable Sources of Energy 

One alternative for the use of CO2 emitting fossil fuels, often enthusiastically suggested by the 
scientists and environmentalists, is the renewable sources of energy. How sound is this alternative? 
The percentage of electric power consumption from renewable sources, such as geothermal, solar, 
wind, wood and waste, was a minuscule 0.8% of the global energy consumption in 2000 (see section 
1.1). Making the percentage contribution of the renewable sources of energy to be so significant that it 
would make a considerable reduction in the use of fossil fuels is a solution much like growing forests 
from the scratch to be used as carbon sinks.  

The reason for the world’s inability to effect significant development in the use of renewable 
sources of energy as a step towards reducing the CO2 emissions stemming from power generation lies 
primarily in the lack of immediate financial benefits for such initiatives. It is very likely that the 
liberalized profit-oriented energy markets would see switching from coal to natural gas as a neat 
solution to reducing CO2 emissions from power generation, since the emissions from natural gas is 
about half the emissions from coal[23].   
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Moreover, tapping large amount of energy from the wind and the sun requires vast areas to harness 
wind and solar energy. Offshore wind farms are seen as a way out of the limitations placed by onshore 
land requirements. However, an offshore facility costs up to 40% more than onshore[24]. One sickening 
feature of the much celebrated clean wind energy is that the turbines kill a good number of birds that 
for some reason get attracted to the revolving blades. The suitability of such sources of energy, which 
may not be available continuously, to provide base-load electricity without dependable backup power 
supply systems still remains an economically unresolved problem[24,25].  

A major hurdle to the extensive use of wind, solar and geothermal energy is the difficulty in 
transporting the electricity produced by these means from the production sites, determined by the 
precise locations of these energy sources, to the consumers, sometimes crossing over large extent of 
land. With the present status of the technology available for the exploitation of these renewable 
sources of energy, the massive costs involved in the construction of such facilities, and the mammoth-
scale infrastructures already in place to support the global fossil fuel based economy[24,25,26,27,28], it 
would take decades before most of us get to watch our favourite program on a colour-TV with solar-
powered or wind-powered electricity. For instance, the goal for wind energy for European Union set 
by the European Commission is 40 gigawatts of installed capacity in 2010, which would be a mere 
2.9% of the total electricity production in the EU in 2010[23].   

The much celebrated fuel cell car, in the engine of which hydrogen combines with oxygen at 
moderate temperatures to provide the electricity required to power the car, lets out H2O, not CO2

[29,30]. 
The catch is water vapour, the effluent from fuel cell facilities, is indeed a greenhouse gas. In the 
comments of Saudi Arabia, received by the IPCC Secretariat on April 02, 2003 for IPCC’s Fourth 
Assessment Report due for completion in 2007, it has been pointed out that water vapour is responsible 
for about 88% of the absorption of infrared radiation from the earth in the 4 to 60 micron wavelength, 
but the Third Assessment Report does not list water vapour as a greenhouse gas. It is of relevance to 
note here that carbon dioxide was not regarded as a pollutant in any sense until the late 1980s[31].   

Further, fuel cell is at present a costly product to be afforded by common man. Moreover, as for 
the technological projections into the near future, most commercial fuel cells will initially derive their 
hydrogen from the old-fashioned fossil fuels[29,32]. This process lets out nothing but CO2. But, there is a 
solution, claim some. Plans are underway to re-inject the CO2 that will be left over after extracting 
hydrogen from natural gas by the energy company Norsk Hydro to fuel its newly planned power plant, 
into an oil field on the continental shelf[32]. 

Injecting CO2 captured from smokestacks into abandoned oil and gas wells and into deep ocean is 
a process known as carbon sequestration, and it is seen as an effective way of keeping CO2 out of the 
atmosphere by some[33].  The environmental and ecological consequences of such mitigation measures 
remain largely unknown even to the scientific community. It is proposed, however, that global 
warming has the capacity to initiate a ghastly phenomenon known as “large-scale discontinuities”, one 
of which is the probable rapid release of huge amounts of carbon and methane now bound in oceanic 
and biological sinks[9].   

      
3.3 Population Control 
 

Since Thomas Malthus essay on population in 1798[28], the world has been concerned about the 
negative impacts of population growth upon the resources of the world. So much so that population 
control has been seen as a panacea for almost every earthly ills. When it comes to energy consumption 
related CO2 emissions, population control alone does not produce the desired result, since population 
does not correlate at all with the energy consumption.  

For example, in 2001, the United States  with only 4.6% of the world population consumed a 
quarter of the total energy utilised by the world[34]. In the same year, China with 21% of the global 
population accounted for only 9% of the global energy consumption[34]. In other words, each person in 
USA has about 120 bulbs of 100 W power lighted all the time, whereas one living in China has only 
about 10 bulbs of 100 W power lighted all the time. Putting it in another way, there were 765 vehicles 
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and 484 passenger cars per 1000 people in the United States in 1996, and only 8 vehicles and 3 
passenger cars per 1000 people in China[13].  

The above facts clearly demonstrate that the energy consumption and the resulting emissions in 
today’s world do not depend on the size of the population. Regional distributions of the global energy 
consumption, global CO2 emissions and world population presented in Figure 7 consolidate the above 
fact. Nearly 28% of the global energy consumption and emissions in 2001 was accounted for by North 
America, but its population was only about 7% of the world population. Total energy consumption and 
the emissions of Asia & Oceania were nearly the same as that of North America, despite the 
population of Asia & Oceania being 8 times the population of North America. Besides, the populations 
of North America, Eastern Europe & Former USSR, Central & South America, and Western Europe 
were all nearly the same in 2001. Nevertheless, the energy consumptions and the emissions of these 
four regions showed remarkable differences, as can be seen in Figure 7. 

In a recent work by Shanthini[35], a regression model that explicitly accounts for the contribution of 
population towards carbon dioxide emissions has been developed using cross-country data for the 
period of 1960 to 1996. It was shown in this study that CO2 emissions are relatively more sensitive to 
the population in the high-income sector than to the population in the low-income sector. It is therefore 
very necessary indeed to control or even to reduce the population in the high-income economies, in 
contrary to the popular perception of considering the population growth in the high-income countries 
as neutral or positive owing to its role in greater economic growth and expansion[36]. 
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Figure 7  Percentage shares of world population, global energy consumption and global carbon 

dioxide emissions by regions in 2001[34]. 
 
 
4. Linking Economic Prosperity to Carbon Dioxide Emissions    
 

Discussion on the potential negative impacts of population growth and economic growth on the 
environment that we live in had begun nearly 40 years ago[37,38,39,40]. Even though almost everyone 
agree that population growth must be controlled, a great many number of people believe that economic 
growth must go on unhindered since technological innovation will, as it has been in the past, definitely 
overcome the limitations placed by the finite resources of the Earth, and solve any environmental and 
ecological degradation that the world may face[36]. In contrary to the aforementioned optimistic view, 
the world has taken the path of higher emissions for better economic prosperity. Figure 8 gives a good 
idea about how closely carbon dioxide emissions are related to the economic prosperity of a country, 
measured by the index, gross domestic product (GDP). 

In 1994, Nemat Shafik[41] has shown that the carbon dioxide emissions per capita increases 
exponentially with rising per capita income, and that very little had been done in the name of 
technological innovations to prevent the exponential increase in carbon dioxide emissions per capita. 
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The reason, as explained by Shafik, is that the cost of the consequences of the CO2 emissions, in terms 
of climate change, is borne by the entire world, and therefore there are few incentives to locally incur 
the substantial abatement costs associated with reduced emissions. This attitude is indeed clearly 
demonstrated by the Bush Administration’s withdrawal of the US signature from the Kyoto Protocol, 
under which the industrialised countries were required to reduce their greenhouse gas emissions by 
5.2% from 1990 levels, averaged over the period 2008 to 2012. The reason US, the worst CO2 
offender, gave for its withdrawal was the accord's mandatory limits on greenhouse gas emissions 
would harm the US economy.  
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Figure 8  Percentage shares of global carbon dioxide emissions and world gross domestic product 

(GDP) of four crucial economies in 1997[13]. 
 

Defending the capacity of the technological innovations to revert environmental degradation, 
Schmalensee et al.[31], claimed that they found an inverse U-shaped pattern between per capita CO2 
emissions and per capita income. An inverse U-shaped pattern in which pollution first rises and then 
falls as income rises, is known as the Environmental Kuznets Curve (EKC). They claimed to have 
located falling per capita CO2 emissions with rising income, at per capita income levels reached in rich 
nations during the 1970s. Existence of an EKC pattern between the per capita CO2 emissions and the 
per capita income encourages the policymakers to go ahead with national projects on economical 
development at the cost of environmental degradation, as they argue that the economical development 
by itself is a panacea for environmental degradation[42,43].  

Shanthini[44] has shown, carrying out extensive regression analysis with a large set of cross country 
data, that the slowing down of the rate of increase of per capita CO2 emissions in rich nations during 
the 1970s, which got interpreted as the proof for the existence of an EKC pattern, was caused by the 
‘oil shocks of the 70’s, during which the world, particularly the economically prosperous countries 
looked for alternatives to raise their per capita incomes in either the increase use of non-fossil fuel 
sources of energy or in the less energy-intensive service sector. Her conclusions are further supported 
by the time series data of four crucial economies, reported for the first time below.  

Figure 9 shows the variation in per capita emissions with GDP per capita for the United States and 
France during 1965 to 1996. In both cases, reduction in per capita emissions was experienced by the 
respective country first in 1973, and then in 1979, both are crucial years during the oil crisis of the 
’70s. It can be clearly seen in Figure 9 that the decreasing per capita emissions of the US was 
invariably coupled to either zero or negative economic growth. It is important to note that the positive 
per capita income growth experienced by the US during the post 1983 period was strongly coupled 
with increasing per capita CO2 emissions. In case of France, of course, the positive growth in per 
capita income after 1979 was coupled with decreasing per capita emissions until the later part of the 
1980s, after which the per capita emissions refused to decrease any further.  

The explanation for these two entirely different characteristics of the relationship between per 
capita emissions and per capita income could be found in the energy consumption behaviour of the 
United States and France presented in Figure 10. In both countries, the US and France, oil 
consumption experienced dips first in 1973 and then in 1979. In case of the US, consumptions of other 
fuels did not increase rapid enough to offset the dips in oil consumption until 1983 or so, and therefore 
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US experienced a zero or negative economic growth whenever there was a reduction in the per capita 
emissions. Since 1983, consumption of all three fossil fuels has been on the increase in the US, except 
for a brief pause about 1990, and so has the per capita income been. In case of France, the non-fossil 
fuel consumption, nuclear energy, in particular, rose so rapidly that the economic growth went on 
despite the considerable reduction in the emissions. It should be noted that about 85% of the non-fossil 
fuel energy of France originated from nuclear energy sources since 1989[21]. The saturation in the non-
fossil fuel consumption, caused by the saturation in the nuclear energy consumption, experienced by 
France since late 1980s (see Figure 10) explains the confusion experienced by the relationship between 
emissions and economic growth in the late 1980s and after (see Figure 9). 
  
  

 
 
 
 
 
 
 

     
  

   
  

Figure 9  Variation in CO2 emissions per capita with GDP per capita for the United States and 
France during 1965 to 1996[13]. 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

  
 
 
 
 
 
 
 
 
 
 

Figure 10  Fossil and non-fossil fuel consumptions of the United States and France  during 1965 to 
2000[21]. 
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It could be inferred from Figure 11 and Figure 12 that the negative economic growth experienced 
by Japan soon after 1973 for a few years was offset by the increased use of gas and nuclear energy. 
Since the end of the oil shock decade, Japan has steadily increased its coal consumption and has set 
itself on the path of increasing per capita income in the expense of increasing per capita emissions. It is 
of interest to note that the strong linear relationship between the per capita emissions and per capita 
income characteristic of Australia had remained very insensitive to the oil shocks of the ‘70s. The 
fossil fuel consumption of Australia had also been insensitive to the oil shocks. The reason was that 
Australia’s dependence on oil was minimal since its coal consumption has remained on average about 
45% of its total fossil fuel consumption since 1965[21], which is the highest percentage coal consuming 
country out of the four countries analysed here. Besides, the coal that Australia uses is its own, and in 
2001, Australia consumed just 28% of the coal that it had extracted from its coal reserves[21].  
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 11  Variation in CO2 emissions per capita with GDP per capita of Japan and Australia during 
1965 to 1996[13]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 12  Fossil and non-fossil fuel consumptions of Japan and Australia during 1965 to 2000[21]. 
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4. Conclusion  
 
 Mother Earth is heating up towards perilous ends owing to the colossal amount of carbon dioxide 
emitted into the atmosphere. The primary reason for all these emissions is the gigantic amount of 
global energy consumption, which is required to sponsor the reckless development activities 
undertaken by both the rich and poor nations alike to increase the economical prosperity of the 
respective nation. Development, we argue, is imperative if we are to raise the ‘standard of living’ of all 
people. By ‘standard of living’, we mean a life with abundance that sure strains the resources on 
Mother Earth and causes irrecoverable harm to her.  

When we understood that Earth would not be able to sustain an uncontrolled population growth, 
we took immediate action. We have launched a worldwide programme on population control, and have 
been implementing it in the nook and corner of the globe. We believed, and still want to believe, that 
controlling population by itself would save the planet Earth from overexploitation of its resources by 
human, and from the resulting crisis situations faced by the entire globe. Now that we know what we 
believed in is not true when it comes to the increasing carbon dioxide emissions stemming from energy 
consumption, and the resulting rise in atmospheric carbon dioxide concentration, isn’t it necessary to 
look for the real cause of increasing global energy consumption, and try to combat it?   

Despite all the academic knowledge that has been accumulated over the years on renewable 
sources of energy, they have their limitations when it comes to replacing the relatively cheaper energy 
from fossil fuels. The unavailability of a viable technology on any one of the renewable sources of 
energy to address today’s energy crisis is evident in Sri Lanka’s proposed coal power project amidst 
very strong opposition from the public. Even the international aid agencies, such as the International 
Monetary Fund, the World Bank, and the Asian Development Bank, do not think that they should put 
their money on renewable sources of energy to meet Sri Lanka’s growing energy demands. So as for 
now, the worst CO2 emitting fuel coal with its proven technology and low cost production facilities are 
recommended as the energy source for economically developing countries such as ours, for which 
environmental considerations remain a luxury. It is of immense importance to note that the current 
approach of all the four super rich economies analysed in this paper is also to depend on CO2 emitting 
fossil fuels to increase their per capita incomes towards economic prosperity.   

According to Greek Mythology, the supreme Greek God Zeus seemed to have foreseen the fate 
that would fall upon Mankind if men were permitted to experience the comforts, and indulge in the 
luxuries, that the use of energy would provide them. Zeus told Prometheus[45], when he breathed life 
into the men made out of clay by Prometheus, “You may give men such gifts as are suitable, but you 
must not give them fire – for that belongs to the Immortals. If you disobey me in this matter, your fate 
shall be terrible.” Despite the wisdom and the ingenuity of the human race, will it eventually be proven 
that Zeus was right when he forbade fire to us, the mortals? 
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