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ABSTRACT 

The problem of global warming or global climate change has attracted a series of scholarly 

discourse. The problem is getting worse everyday. Burning fossil fuels to power our society. 

Concentrations of Carbondioxide (CO2) and other greenhouse gases (GHGs) in the atmosphere 

are trapping radiation from the Earth's surface and preventing it from dissipating into space. 

This causes surface air and subsurface ocean temperature to rise, consequently resulting in a 

number of effects of global magnitudes such as rising sea levels. Human activity has therefore, 

been identified by scientists as the primary cause of global warming. It has also been widely 

accepted that CO2 emissions from the burning of fossil fuels is the predominant human cause of  

heightened atmospheric levels of GHGs. The questions that looms large are how do we reduce 

significantly the levels of GHGs emissions and what are the avenues or steps that would compel 

such reductions by nations, state, groups and individuals? This paper will discuss the threats 

posed by global climate change on global level, particularly the possible predicted consequences 

of this climate change for the coming decades, and highlight the complexities of the issue. A few 

suggestions on how to address the problem will be made.  

Keywords: earth's surface, global warming, global climate change, Carbondioxide (CO2), 

greenhouse gases (GHGs) 

INTRODUCTION  

Climate change is obviously a great concern to humanity. This is simply because we have 

not only evolved but flourished in a planet ecosystem that is delicately locked into a co-evolving 

atmosphere. However, there are enough evidences to suggest that human beings themselves have 

inadvertently made changes to both the atmosphere composition and the vegetation cover of the 

earth. In fact, our existence is no longer guaranteed as the atmosphere and the planetary 

ecosystem have been set into motion, searching always for new states of equilibrium. There is no  
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doubt that global awareness on the disturbing issue has been rising sharply. The Montreal 

protocol of last was necessitated by the realisation that man might be destroying the ozone layer 

which is very critical for the protection against UV radiation. Even the Earth summit of heads of 

states in Rio-De Janerio in 1992 which discussed the treaty on "biodiversity" was orchestrated by 

climate change. It was indeed realised at the summit that the issue of climate change goes 

beyond scientific comprehension. The world summit in Johannesburg in 2002 which was 

originally intended to be a review of the 1992 summit shifted its focus on "Sustainable  

development," which highlighted the complexity of climate change.  

Evidences abound today to attest to the fact that the average earth surface temperature is 

increasing. Measurements of the earth's surface temperatures studied for the entire planet during 

the last 100 years demonstrate that the earth is getting warm. The so-called average global 

temperature has increased since the late 19
th

 century by 0.6 + 0.2
o
C (intergovernmental panel on 

climate change, IPEC (2001) report on climate change). The report also indicated that since 

1976, a significant temperature increase of 0.17
o
C has been observed every ten (l0) years, and 

that the observed temperature increase in the northern hemisphere is somewhat higher than  

that in the southern hemisphere.  

It has been observed that many phenomena that are consistent with the warming have 

been reported from all around the planet. According to reports on Glaciers in the Swiss Alps 

(2003), "A rapid glacier melting is observed all around the world, except in Antarctica and a few 

other places. Dramatic changes are seen in Alaska, Greenland, the Himalaya, the Arctic ice shelf 

and many mountainous regions. The size of essentially all glaciers in the Alps has shrunk 

enormously, as easily observed even by hikers who visit the same glaciers in consecutive years." 

The winter season in many areas of the world became shorter, warmer, and the snow coverage  

decreased strongly. On a general note, the world average temperature has been increasing much 

faster than at any given time period during the last few thousand years, as demonstrated with 

various techniques.  

In a paper like this, it is imperative to look at the basics of climate change since it is much 

more than the world getting warmer. The Earth's atmosphere is normally compared with those of 

Venus and Mars, our neighbours in the solar system. According to Klar (2001), "more than 95% 

of the atmosphere of Venus and Mars is Carbondioxide; it is a meagre 0.04% on Earth. The 
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Earth's atmosphere has 21 % of Oxygen and a trace of Methane. This is a very unstable mix of 

chemicals which can bum anytime. There is no parallel in Venus and Mars. The Earth's 

atmosphere has come about after billions of years of work, by living things, the key process 

being photosynthesis which took Carbondioxide out of the atmosphere. Life on Earth  

maintains the chemicals instability in the atmosphere too.  

Lovelock (2000) posited that "the Earth's surface temperature is determined by the 

amount of solar radiation reaching the ground and by the amount of infrared radiation sent down 

by the atmosphere itself. The latter is determined by the amount of so-called greenhouse gasses, 

of which Carbondioxide is a key component. In geological times, living things have exercised a 

regulating control on the amount of Carbondioxide, such that the temperature has been 

maintained within limits favourable to the perpetuation of living things collectively."  

Massor (2004) argued that when talking about climate, three aspects have to be covered 

at the same time: viz (a) physical: temperature, rain, wind, etc. b) chemical, Carbondioxide, 

Ozone, Methane, etc. c) Biological: plants, animals, bacteria, etc.  

Studies by Petit, et al (1999) revealed that the air pockets trapped in ice cores in Antarctic 

showed that atmospheric Carbondioxide level in the past 420, 000 years has gone through four 

cycles, fluctuating between about 180-300 parts per millions (PPM) by volume, with 

corresponding changes in global temperature and Methane level. The temperatures deduced from 

measurement of isotopic contents Deuterium and Oxygen -18 of ice. The latest work by 

Siegenthaler et al (2006) has extended the data series to 0.65 million years before the present 

(B.P). They found that the Carbondioxide level before 0.43 million B.P fluctuated within the 

range of 180-260 PPM. The broad resemblance in the trends of Carbondioxide, temperature and  

Methane is a reflection of the close relationship between the physical, chemical and biological 

components of the Earth. Modern human beings viz: Agriculture emerged roughly 10,000 years 

ago at the peak of the latest warm episode. Empirically, one would expect cooling to set in. This 

was indeed the prevailing view of climatologists at the end of the 1970s and early 1980s.  

IMPAIRMENT OF GLOBAL TEMPERATURE  

By reducing the concentration level of carbondioxide in the atmosphere, the global 

atmospheric temperature could be fully controlled (Benjamin, 2007). The dynamic balance can 

however, be explained thus: By emitting carbondioxide, volcanoes serves as a warming 
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mechanism. The burial of plants materials on land and the deposition of dead material (shells and 

bones) on the seabed serve as a cooling mechanism. Considering the using large flux of carbon 

through the living world, it is obvious that the amount of carbondioxide in the atmosphere is very 

delicately related to the dynamic balance among numerous living processes, e.g. photosynthesis,  

respiration and decomposition after death. Photosynthesis takes carbondioxide away from the 

atmosphere, and the life-cycle carbon budget of plants is actually close to being neutral in terms 

of carbondioxide removal. What is taken away from the atmosphere in fact depends critically on 

how much or how little, non-decomposed plant material is left and buried, for the operation of 

microbial organisms.  

There is no doubt that we are currently at the warm peak of a climate cycle when one 

would have expected more plants to appear on Earth, which with the heap of micro-organisms, 

should exert a breaking effect on the rising carbondioxide level through assimilation by 

photosynthesis and the burial of plant residuals after decomposition (Lath, 2005). However, 

since agriculture emerged, man has been cutting forests to form farmland. The carbondioxide 

level rose slowly from 260PPM to 280PPM at the dawn of the industrial revolution. Then came 

the invention of the steam engine based on the burning of coal in the is" century. The subsequent  

industrial revolution brought about the modern form of life style in which combustion is the 

ultimate source of energy for practically all activities. An immense amount of fossil fuel, 

including coal, petroleum and natural gas, has been burnt in the building up of modern prosperity 

and indeed increasingly more would be burnt as more countries transit into the developed world. 

The situation is exacerbated by the dramatic loss of vegetation cover on Earth in the last half 

century as human beings went through a population explosion driven by prosperity.  

TEMPERATURE CHANGES AND CLIMATE VARIATIONS  

The earth's climate has changed all the time and glacial periods of a few thousand years 

are exchanged with warmer periods since millions of years, such changes are known to be very 

slow, with periods of thousands of years, and appear to be strongly correlated with periodic 

changes of the average earth sum distance with a known period of about 50 thousand years 

(Campbell, 2002). The resulting temperature changes have been estimated to be up to 50°C for 

about 50, 000 years. The corresponding fastest changes observed during the warming periods at 

the end of the ice ages, are found to be about 1.5-2
0
C per 1000 years. These fastest natural  
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changes, corresponding to 0.15-0.2
0
Cfor 100 years, are very different from the changes observed 

during the last 50 years (0.5
0
C) (Kent, 2004).  

Furthermore, the latest observations indicate an even faster climate change, showing that 

out of 10 warmest years on record, 9 are found after 1990 and the three warmest years ever were 

1998, 2002 and 2003. It is also interesting that the summer of 2003 in central Europe has been so 

exceptionally warm that it convinced many people about the reality of the changing climate.  

Many reasons have been found to be responsible for the observed increase of CO2 in the 

earth's atmosphere. Large amount of carbon atoms are found in plants (biomass) and the so-

called fossil fuels (oil, natural gas and coal). Fossil fuels are accumulated using old biomass, 

produced over hundreds of millions of years.  

Today, these fossil fuels are burnt rapidly, resulting mostly in CO2 and a large amount of 

thermal energy. Some fraction of this thermal energy is transformed into mechanical and 

electrical energy, which is then used intensively in industrialized countries. These fossil fuel 

reserves are extensively used (during the last 50 years, about half of the known world oil 

reserves have been burned (Pernit, 2000).  

It is quite imperative to remember how much the industrialized countries and their 

associated way of living depend on the use of fossil fuels, and especially oil. About 50 percent of 

the known world oil has been used during the last 50 years. This means that we are confronted 

with the question of how much more oil remains to be discovered. This of course, is a difficult 

question and many Scientists-Geologists believe that not much more oil will be discovered 

during the coming years. According to Maxwell (2004), "The most convincing argument of the 

scientists is the fact that despite very systematic searches using the newest techniques, the largest 

amount of oil has been discovered roughly between 1960 and 1970 and that new findings have  

been declining since.  

Strong indications have shown that the rate of world oil production has more or less 

reached a maximum now. Consequently, the yearly world oil production will decrease soon, 

perhaps already within the next five (5) to twenty (20) years (Hubbst, 2005). It even seems that 

some unexpected discoveries of new oil fields similar to the ones in Saudi Arabia will postpone 

this unavoidable decline of oil extraction and consumption at most by some few years to come 

(Ibid).  
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The increase in energy consumption and the results of continuous economic growth has 

continued to attract the attention of scientists. In fact, the correlation between today's CO2 

concentration in the atmosphere, which increased from roughly 280ppm (Parts per Million) 

about 100 years ago to about 370ppm, today, and the use of fossil fuels, mainly in the 

industrialized countries, is impressive. Following the current trends, a CO2 concentration of 

150ppm is expected for the year 2030. This will increase further to 600ppm or more at the end of 

the century (SPCC Report, 2007). 

The United Nations Report (2003) showed that in 1999 alone, the world population of six 

(6) billion people burned fossil fuels and biomass corresponding to a world production of 

roughly 23, 000 million tons of CO2. This corresponds to about 3.8 tons of CO2 per year and per 

person. The industrialized countries (or the rich OECD countries) about a 20 percent of the world 

population, produced almost 70 percent of the total world-wide CO2, corresponding to about 12.3 

tons per person. One of these the United States contributed a total of 5,500 million tons per year 

(roughly 20 tons per person). This can be compared with some other CO2 production data per  

capital and per year from other industrialised countries 14.4 tons (Canada), 9.7 tons (Germany) 

and 5.7 tonnes in Switzerland.  

This should also be compared with some less industrialized large countries, which have 

much smaller per capital CO2 production: 2.3 tons in China, 1.1 tons in India, 0.7 tons in 

Pakistan and 1.8 tons in Brazil. This numbers clearly demonstrate who is to blame for the 

observed climate change.  

In fact, it is important to know that the "C02 currently produced will remain for at least 

100/200 years in the atmosphere" (Baths, 2007). Even if today's fossil fuel burning could from 

now on be kept at a constant level, the CO2 concentration in the atmosphere will increase during 

the next 20 to 30 years to at least 450ppm (Baths, 2007).  

THE SALIENT PROBLEMS OF GLOBAL WARMING  

Apart from the CO2 the emission of other Green house gases pose serious problem to 

humanity, especially when the levels become too high. As I have observed in the introduction to 

this paper, there has been a general consensus in the scientific community that the levels of 

GHGs in the atmosphere have risen dramatically in the recent past due to human activities and 

that the rise has caused an increase in the global temperature.  
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Since global warming is a global problem, it is potentially ineffective to address it on any 

scale other than a global scale. The problem with this is that the causes are of global warming are 

predominantly local GHG emissions subject to local regulation. (Eduardo, 1998). It is therefore, 

difficult to adequately regulate the causes of global warming when the effects are not felt by 

anyone group in particular. The problem of free-riders compounds this difficulty even further. If 

any particular actor, or even if 99 percent of all actors whose activities contribute to global 

warming agree to halt or limit their activities, these will inevitably be some free-rises who will  

benefit individually from non compliance with the limitations of everyone else (ibid).  

The crux of the problem is that with a global climate, like the air, oceans, or the 

traditional public grazing, individual benefits from racing to use the finite resources are 

incompatible with the much greater aggregate benefit from maintaining the resource at a healthy 

and sustainable level. There is an individual incentive to take advantage of the 'commons' and to 

get the most personal benefit from them before others do the same. Free-riders pose a problem 

even if agreement is possible, because enforcement costs often outweigh what sustainability is 

worth to anyone Peron. Ruin is the destination toward which all men rush, each pursuing his own 

best interest in a society that believes in freedom of the "commons" (ibid).  

As a concentrated-diffuse problem, global climate could be explained in the fisheries 

context. According to Eagle (2006), "Fisheries represent a classic example of the political 

economy problems that result when concentrated and diffuse interests collide in the political 

arena. Members of the concentrated group (fisher men), who hold direct financial interests in the 

outcome of the management decisions, have an incentive to push for management that benefits 

them because the potential individual benefits of participating far outweigh the costs. Members 

of the diffuse group (the non- fishing public), on the other hand, whose tolled interests are far 

greater than those of the concentrated group, have no incentive to participate because the costs of  

participating outweigh the small economic benefits they would individually receive from 

different management."  

The interests of groups such as industry are significantly more concentrated than those of 

the general public, because the amount of financial gain each company or shareholder stands to 

gain from use or abuse of a 'commons' is much greater than the average harm felt by any member 

of the general public, especially in relation to each group's cost of organising to exploit or protect 
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the 'commons.' This makes it difficult for more diffuse and generally shared interests, like those 

of the global population in maintaining a sustainable and safe global climate, to counter the more  

concentrated influence and effectiveness of industry lobbyists, donations, political leverage and 

well-financed litigation (ibid).  

CONSEQUENCES OF GLOBAL CLIMATE CHANGE  

Scientists have predicted that some likely effects of global warming will be rising sea 

levels, leading to loss of land and structures, loss of wildlife habitats, accelerated coastal erosion, 

exacerbate flooding and increased vulnerability to storm damage, and increased salinity of rivers, 

bays and aquifers which would threaten supplies of fresh water, diversity loss, extreme weather 

events such as extraordinary droughts, floods, heat waves, and hurricanes, and increased 

emergence of insects (EP A, 2008).  

Global warming also raises significant human health concerns, on both regional and 

global scale. According to Davareux (2007), "human illness and mortality are linked in many 

ways to weather patterns. Weather affects contagious diseases such as influenza and pneumonia, 

and allergic diseases such as asthma. Mortality rates, particularly for the elderly and the very ill, 

are influenced by the frequency and severity of extreme temperatures. The life cycles of disease 

carrying insects, such as mosquitoes and ticks are affected by changes in temperature and  

rainfall, as well as by habitat, which is itself sensitive to climate. Also, increased air  

pollution, which is related to weather patterns, can heighten the incidence and severity of such 

respiratory diseases as emphysema and asthma."  

On a more disturbing note, global climate change is likely to drastically affect human 

health, and the areas most affected are likely to be those areas mostly vulnerable to change. 

According to Mackson (2007), "those regions and countries that are most vulnerable to the 

negative health impacts of global warming are by definition, those areas that have the lowest 

capacity to respond to such changes. No area is immune from these effects, though even the 

united States, which arguably has the greatest capacity for responding to the threats of global 

warming, faces these same risks.  

Many research studies have indicated that the carbondioxide level has increased 

dramatically in the past two centuries, and especially in the last half of the century. In fact, the 

carbondioxide level has surged to some 380ppm which is 100ppm above the pre-industrial 
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revolution level. It should also be noted that half of this increase occurred in the last three 

decades or so, reflecting the phenomenal rise of a wasteful life style, driven by post-war 

consumerism and based on rapidly-rising energy consumption. In tandem with this rise in 

carbondioxide level, there was a global warming of 0.6
o
C in the zo" century (Lovelock, 2006) it 

has also been estimated that by the end of the 21 st century, carbohydrate level may reach 

1000ppm, and global temperature could go up a further 5-6 degrees. (IPCC, 2001).  

Leung et al (2004) revealed that the Hong Kong observatory conducted work in climate 

projections to the last decade of the 21
st
 century relative to the old climatologically survey based 

on the statistics of 1961 to 1990. They observed that in the new study, the number of hot days 

(daily maximum temperature 33 degrees or above) will increase from 11 to 24. The number of 

hot nights (daily minimum temperature 28 degrees or above) will increase from 8 to 30). The 

number of cold days (daily minimum temperature 12 degrees or below) will decrease from 21 to 

an amazing 0.8, that is, less than one degree per year on average." The past equilibrium among 

weather systems have been disrupt leading to a rapidly rising number of people affected by more 

frequent severe weather events in an unstable atmosphere.  

According to the statistics of the international federation of Red Cross and Red Crescent 

Societies (2004), "The number of people reported affected by disasters climbed by 59 percent 

from an average of 163 million per year (1984-1993) to 258 million per year. (1994-2004). Also, 

the people in the less developed countries and the under privileged communities of developed 

countries will be impacted much more owing to their inability to cope with the impact of weather 

extremes becoming more frequent.  

Parmesan, et al (2003) also identified the effects on the biological world: "Natural 

habitats are in a state of stress, with manifestations in terms of loss of an increasing number of 

species. The change in the biological world, especially in the micro-organisms, is through 

consequential reduction in food production, geographical expansion of diseases and potential 

emergence of new diseases.  

PANACEA TO THE PROBLEM  

A number of political, socio-economic and legal measures have been suggested by 

government scientists and engineers on how to nip the burgeoning problem of global warming in 

the bud. In Europe, resurgence of "Public nuisance action for environmental degradation law, 
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and specifically for global warming has been suggested. According to Perialver (2008), the 

uneven nature of the effects of climate change reinforces the attractiveness of an international 

law as a potentially useful analytical tool of combating global climate change.  

I will however, suggest that since some people will likely be affected by the law and bear 

a grossly disproportionate share of the costs produced by climate change, particularly people 

struck by tornado that might not otherwise have occurred, their conditions must be looked into.  

We, in fact, need a strong, forceful legal tool that would provide a valuable and needed 

limit on CO2 emissions from several of the largest emitters in the world (Ukedike, 2008). The 

question of global warming should not be politicised because of its devastating causes hence 

urgent action must be taken to regulate CO2 and other GHG emissions.  

It is unfortunate that the US which should have spearheaded the action to address the 

problem is dragging feet. The US congress had on several times voted against mandatory carbon 

emissions reduction, and even the president had steadfastly said that more research is needed 

before the US agrees to any mandatory emissions reductions, all in spite of the broad scientific 

consensus that action is needed soon. But despite the US's position, many countries have decided 

to take the bull by the horn to reduce the agents of global warming. The Kyoto protocol finally 

met its baseline ratification criteria on November 18, 2004 with ratification by Russian, it  

entered into force on February 16, 2005. The Kyoto protocol is an international agreement 

whereby countries that ratify it commit to reduce their emissions of CO2 and five other GHGs to 

some level determined relative to that country's emissions. The Kyoto protocol by its terms 

includes at least 55 nations, accounting for at least 55 percent of the 1990 Annex countries 

carbondioxide emission (Kyoto protocol status of ratification, 2006).  

Many developing countries have also signed the protocol, albeit without binding 

reductions or limits.  

CONCLUSION 

The issue of global warming should be critically examined and concerted efforts taken to 

stop its persistent recrudescence. The United States should not be too hypocritical about the 

issue, rather it should as the policemen of the world, positively respond to the clarion call for 

deep-rooted remedies. Its (US) refusal to accept the mandatory emissions reductions sends a 
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negative message to the rest of the world that its benevolence future is deceptive. World leaders 

must wake up from their slumber and device, even if it is on daily basis, some strategies to 

address the problem. The problem will continue to be worsened if we fail to act now.  
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