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ABSTRACT

Paper describes a proposed development of empirical model of global warming fit on the collective determinants in all
countries. Aim is to enable establishment and comparison of the collective effects of global determinants on global
warming in the prescription of the regulations most fit for the collective deployment in each of the determinant coun-
tries to enable mitigation of the greenhouse gases build-up caused global warming.
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1. Introduction
1.1. Global Warming

Global warming is the rising average temperature of the
Earth’s atmosphere and oceans which started in the late
19™ century and projected to keep going up if measures
of mitigation are not put in place [1,2]. As a result of the
rise, since the early 20" century, Earth’s average surface
temperature has increased by about 0.8°C (1.4°F), with
about two thirds of the increase occurring since 1980 [2,
3].

1.2. Greenhouse Gases Build-Up

Greenhouse gases build-up in the atmosphere is the main
suspect cause of most global warming and resulting from
the increasing concentrations of greenhouse gases pro-
duced by human activities such as the burning of fossil
fuels (mostly coal, oil, and gas; plus a few other trace
gases) and deforestation [3]. Excessive concentrations of
greenhouse gases in the atmosphere causes global warming
by absorbing and trapping more heat in the lower atmo-
sphere [3]. Pre-industrial levels of carbon dioxide (prior
to the start of the Industrial Revolution) were about 280
parts per million by volume (ppmv), and current levels
are greater than 380 ppmv and increasing at a rate of 1.9
ppm-yr~ since 2000. The global concentration of CO, in
our atmosphere today far exceeds the natural range over
the last 650,000 years of 180 to 300 ppmv. According to
the IPCC Special Report on Emission Scenarios (SRES),
by the end of the 21% century, we could expect to see
carbon dioxide concentrations of anywhere from 490 to
1260 ppm (75% - 350% above the pre-industrial concen-
tration) [3].
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1.3. Global Population Growth

Global population growth which is enhancing (especially
in the developing world) is one of the main suspect causes
of global warming because it is accompanied by the en-
hancing greenhouse gases build-up caused by the en-
hancing human activities in fossil fuels burning (espe-
cially in the industrialized world) and deforestation (es-
pecially in the developing world) in response to the en-
hancing number of human beings to feed. Global popula-
tion growth is enhancing thanks to high fertility rates (es-
pecially in the developing world) and the advances in
science, medicine and engineering which are more fo-
cused on the transformation of the non-renewable global
fossil fuel and mineral resources into wealth, mostly to
enhance human survivability, comfort and living stan-
dards, especially in the developed world.

1.4. Climate Change

Climate change is the final result of the global warming
caused by the enhancing greenhouse gases build up in the
Earth’s atmosphere and oceans, also caused by the global
population growth which is enhancing. The resultant
climate change is dangerous because it hampers the abi-
lity of the Earth’s environment to continue sustaining the
forms of life on the planet, for example, as sea levels rise
and the amount and pattern of precipitation change and
subtropical deserts expand [3].

1.5. Empirical Models

The problem of global warming is therefore a product of
the unregulated living activities of human populations
and the resultant of multiple cause factors, some of which
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could and should be regulated to enable the desired control
of global warming to mitigate climate change and sustain
survivability and comfort in all forms of life on the planet.

Since prevention has always been cheaper than cure,
priority should be to regulate the responsible human ac-
tivities in view of overcoming the global warming caused
by the enhancing build-up of greenhouse gases in the
Earth’s atmosphere and oceans.

Therefore, aim in this study is to formulate the theo-
retical basis for the development of empirical model of
global warming fit on the main global determinants of
human activities caused greenhouse gases build-up in the
atmosphere to enable the identification of global regula-
tions which could be administered to control global
warming and the resultant climate change.

2. Statement of Problem

Global warming is enhancing due to the enhancing green-
house gases emission and build-up in the Earth’s envi-
ronment. Result is the climate change which hampers the
ability of Earth’s environment to enable survivability and
comfort in all forms of life on the planet.

The enhancing greenhouse gases emission is mainly a
result of the enhancing progress in science, medicine and
engineering which is focused on growth in wealth crea-
tion and economic prosperity, especially in the developed
world where global resources (mainly minerals and en-
ergetic resources) are transformed into the manufactured
goods on enhancing demand from the enhancing global
population growth (especially in the developing world)
and living standards (especially in the developed world)
[4-6].

The enhancing progress in science, medicine and en-
gineering resulted into the enhancing global population
growth and living standards, thanks to the enhancing
global growth in wealth creation, economic prosperity
and quality of health services, also enhancing immunity
to diseases and the other life threatening attacks from
nature and the resultant survivability of human beings,
especially in the developing world where birth rates re-
mained the same or are enhancing.

The enhancing immunity to diseases and the other life
threatening attacks from nature and the resultant surviv-
ability of human beings in conditions of constant or en-
hancing birth rates resulted into the enhancing global
population growth and living standards, up at the expense
of survivability, growth and comfort in the other forms of
life on the planet.

The huge spending of global resources on defense
(especially in the wealthiest countries), which could be
regarded as the most wasteful and destructive on earth is
also enhancing [7,8]. As consumption is enhancing,
global reserves of raw materials are also depleting in
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conditions of enhancing global demand and competitions
for them and therefore the need by the wealthiest nations
to have strong armies in place on assumption that the
enhancing depletion will end up with difficulties of ac-
cess and therefore wars from which it is the winner who
will retain access to the depleting global reserves of raw
materials.

Also, the enhancing global population growth and liv-
ing standards is accompanied with the enhancing demand
for the manufacturing of goods which is also accompa-
nied with the enhancing greenhouse gases emission in
conditions of diminishing ability of mother Earth to re-
move them and therefore their enhancing build-up in the
Earth’s atmosphere and oceans.

The ability of mother earth to remove greenhouse
gases build-up in the atmosphere is diminishing mainly
because as a result of enhancing global population growth,
shrinkage of the global forests responsible for the natural
removal of greenhouse gases from the atmosphere is also
enhancing as a result of enhancing consumption of forest
products for fuel, construction and furniture and forest
clearing to pave way for food and cash crop farms on en-
hancing demand, especially in the developing world.

The enhancing immunity of human beings to diseases
and the other life threatening attacks from nature and the
resultant survivability on the planet is good but should
have also been accompanied with the birth rates aimed at
zero or negative rates of global population growth [9,10].
This was to sustain natural forests cover on the planet
and global demand for manufactured goods and forest
products at the level whose rate of greenhouse gases
emission doesn’t cause build-ups in the Earth’s atmos-
phere and oceans.

3. Answerable for Problem

In different ways, all countries in the developed and de-
veloping worlds are answerable for the enhancing global
population growth and intensification of global activities
in wealth creation which are accompanied by the green-
house gases build-up caused global warming. This is
because all human beings on the planet are interdepen-
dent and interrelated in their processes of wealth creation
and consumption.

Scientists and Engineers are one of the answerable be-
cause most of their solutions which are enhancing growth in
wealth creation are also responsible for the greenhouse
gases build-up caused global warming.

Countries in the developing world are also answerable
because they failed to regulate the enhancing population
growth and/or mitigate the population growth caused
deforestation and the excessive spending of limited re-
sources on militaries in their countries.

Countries in the developed world are also answerable
because they are not investing back to the developing
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countries a significant portion of the huge wealth they are
generating from the global natural resources extraction
they monopolize (especially minerals and energetic re-
sources) in the developing countries to help populations
here into those living activities which mean less destruc-
tion of the global natural forests.

However, having said that, the large global corpora-
tions which appear to be separate from or separated out
from Countries and having shareholder value as their
sole “modus operandi” need to be addressed in as much
as there is little or no democratic control over them and
their very size completely outways their value to human
enhancement.

Some Cultural and Religious groups are also answer-
able because of their intolerance to most of the most ef-
fective scientific and engineering instruments on disposal
for the necessary control of the enhancing global popula-
tion growth.

Since desire is to sustain the climatic conditions which
are necessary for survivability and comfort in all forms
of life on the planet, mitigation of the global warming
caused by greenhouse gases build-up in the Earth’s at-
mosphere and oceans is a must because it is happening in
the suicidal activities of global populations in which the
number of human beings to feed is enhancing at the ex-
pense of the other forms of life on the planet and its ability
to enable survivability and comfort for all forms of life in
its environment.

Therefore, aim in the global warming control to miti-
gate climate change is to achieve greenhouse gases emis-
sion and build-up in the Earth’s atmosphere and oceans
based on the generation and deployment of global solu-
tions to regulate the activities of global population.

4. Solving the Problem

The enhancing global warming is determined by many
variables, most of which differ from one country to the
other and having conflicting effects on the dependent.
Some of the determinant variables could be regulated to
enable mitigation on the enhancing global warming caused
by greenhouse gases build-up in the Earth’s atmosphere
and oceans.

Consequently, solutions which mitigate the enhancing
greenhouses gases build-up caused global warming could
be established based on the empirical model of global
warming (Gy, °C) fit on the main global determinants:
population estimate, birth rate, death rate, hydropower
consumption, geothermal power consumption, nuclear
power consumption, solar power consumption, wind power
consumption, bio fuel consumption, coal consumption,
oil consumption, gas consumption, defense spending,
GDP, greenhouse gases emission estimate, forest cover-
age estimate, etc., illustrated on (1):
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where X;; is i-th determinant in the j-th determinant
country; N is the total number of determining countries;
M is the total number of the determinant variables in in-
dividual countries.

Consideration of population estimate, birth rate, death
rate, hydropower consumption, geothermal power con-
sumption, nuclear power consumption, solar power con-
sumption, wind power consumption, bio-fuel consumption,
coal consumption, oil consumption, gas consumption,
defense spending, GDP, greenhouse gases emission es-
timate and forest coverage estimate as the main suspect
determinants is based on the following assumptions:

1) The huge size of global population and its enhanc-
ing growth is one of the main contributors to the enhancing
global warming.

2) Consumption of hydro, geothermal and nuclear
power in place of fossil and bio fuels influenced reduc-
tion of greenhouse gases build-up in the Earth’s envi-
ronment and the resultant reduction of global warming.

3) Consumption of oil, coal, gas and bio fuels is one of
the main contributors to the enhancing greenhouse gases
build-up in the Earth’s environment and the resultant global
warming.

4) Consumption of geothermal, solar and wind power
is one of the main contributors in the reduction of green-
house gases build-up in the Earth’s environment and the
global warming.

5) The enhancing deforestation is one of the main con-
tributors to the enhancing greenhouse gases build-up in
the Earth’s environment and the resultant global warm-
ing.

6) Enhanced growth in global wealth creation and
military spending are one of the main contributors of global
population growth and the resultant greenhouse gases
build-up in the Earth’s environment caused global warm-
ing.

Solutions which mitigate the adverse contribution of
individual countries on global warming could also be
established from empirical model (1) by replacing on it
the global determinants with the determinants in indi-
vidual countries: population estimate, birth rate, death
rate, power consumption, coal consumption, oil consump-
tion, gas consumption, defense spending, GDP, green-
house gases emission estimate and forest coverage esti-
mate as illustrated on (2).

GTj:f(Xl,j’X2,j'Xz,j""’XM—l,jXM,j) (2)

The empirical model of global warming fit on the de-
terminants of individual countries enables to compare the
quantitative contributions of individual countries and
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establish specific regulations for each of the determinant
countries and the collective deployment of regulations
required to enable global warming control and the de-
sired level of temperature in the atmosphere.

5. Model Building

Building up the model could be accomplished based on
the recorded global statistics of the variations of global
warming (Grig=1,ma)) against the suspect determinants in
all determining countries:

N N N N N
(Z Xl,pZXz,j,ZXs,jv'wZXMuZXM,jJ
j=1 j=1 j=1

i=1 i=1 i(i=1,md)
That is,
Gy
N N N N N
ZXL;'ZXz,j 'sz,j"”’ZXM—LijXMJ
i=t i=1 i=1 i=t i=t i(i=1,md)
3

where md is the maximum number of the recorded data
variations of global warming against the suspect deter-
minants in all determining countries.

Appropriate software could then be established for the
data analysis to establish the correlation-regression of the
variations of global warming fit on the global determi-
nants.

6. Models Utilization

Once developed, the empirical models will enable appli-
cation of the theory of decision making in the develop-
ment of software for the empirical models based com-
puter aided analysis, generation and comparison of the
collective contributions of determinants in all and in in-
dividual countries on the enhancing global warming and
the qualitative and quantitative regulations most fit for
the collective deployment to control global warming and
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mitigate climate change.
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