Chapter 2

Industrial Revolutions, Climate Change
and Asia

Development of civilisation would have not happened without carbon emission in
most cases. But carbon emissions are now believed to add to global warming and
subsequent climate change events. Scientists believe that the world has already
burnt half the fossil fuels necessary to bring about 2 C rise in global temperature.
As the humans began to settle, their energy requirement also increased with
wood as main source of energy. By the 1280s, people started using coal for fuel in
processes such as limekilns and metalworking which resulted in air pollution
having black smoke and oxides of sulphur in its emissions.
Late eighteenth and early nineteenth centuries witnessed major changes in
agriculture, manufacturing, production, mining, and transportation. The onset of
the industrial revolution marked turning point for climate change. The use of coal
gas in street lighting was eventually replaced with the emergence of the modern
electric era. With the development of electric power in the nineteenth century,
coal’s future became closely tied to electricity generation. The first practical coalfired electric generating station, developed by Thomas Edison, went into operation
in New York City in 1882, supplying electricity for household lights.
Oil overtook coal as the largest source of primary energy in the 1960s, with the
huge growth in the transportation sector. Coal still plays a vital role in the world’s
primary energy mix, providing 23.5% of global primary energy and 39% of the
world’s electricity in 2002.
The industrial revolution had a great effect on the socioeconomic and cultural
conditions starting in the United Kingdom, followed by Europe, North America,
and eventually the world. The industrial revolution marks a major turning point in
human history. Starting in the later part of the eighteenth century, Great Britain’s
previously manual labour and animal-based economy changed to machine-based
manufacturing. It started with the mechanization of the textile industries followed
by development of iron-making techniques which lead to increased use of coal. The
developments of machine tools in the first two decades of the nineteenth century led
to manufacturing of more machines for other industries. The first industrial revolution, which began in the eighteenth century led to Second industrial revolution in
nineteenth century, with the development of steam-powered ships and railways.
Nineteenth century witnessed internal combustion engine and electrical power generation. With industrial revolution came a series of environmental impacts – air
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pollution, water pollution, thermal pollution, noise pollution and degradation of
forest and other ecosystems. Increase in carbon dioxide led to global warming due
to green house effect.
Industrialized countries have accumulated ‘historical’ emissions, in the atmosphere since the beginning of the industrial revolution. Very recently, developing
countries are only adding to this carbon pool already created in the atmosphere.
With the industrial revolution and subsequent development, climate system was
overused because of its natural availability as a resource whose access is open to all
free of charge. This resulted in ‘free riding’, a situation in which development of
some individuals (the ‘free riders’) enjoy the benefits at the cost of others (including
other species). Change in climate has significant implications for intra-generational
and inter-generational equity, and the application of diverse equity approaches has
most important implications for policy recommendations (Halsnæs et al. 2007).
The growing threat of global warming and climate change has alerted attention
on the economic growth and environmental pollutants. Intergovernmental Panel on
Climate Change (IPCC) estimated that the average global temperature will rise
between 1.1 and 6.4 C in the next 100 years (IPCC 2007).
The global trade in goods depends on transportation of freight along complex
supply chains (Fred 2009). Many literature published on globalization and the
environment focuses on the effect trade treaties and increased global trade on the
ecosystem (Boghesi and Vercelli 2003; Chapman 2007; Clapp and Dauvergne
2005; Ehrenfeld 2005; Tisdell 2001). Past studies reveal the economic growthenvironmental pollution nexus (Lee and Lee 2009) and the economic growthenergy consumption nexus (Al-Iriani 2006; Apergis and Payne 2009a, b; Chen
et al. 2007; Joyeux and Ripple 2007; Lee 2005; Mishra et al. 2009; Mahadevan and
Asafu-Adjaye 2007; Mehrara 2007; Lee and Chang 2008; Narayan and Narayan
2008; Narayan and Smyth 2009).
Globally, CO2 emissions increased from 1971 to 2004 at an annual rate of 2%
with the largest regional increases in CO2 emissions for commercial buildings and
residential buildings from developing Asia for 30 and 42% respectively (Levine
et al. 2007). Like all other continents, Asia also underwent climate change due to
anthropogenic activities.
East China is witnessing abrupt change of summer climate since early 1980s
with southward retreat of summer monsoon rainy belt (Qun 2001).
At the beginning of this century, most of the leaders of the world were busy to
tackle the problem of climate change. Most of them are eager to solve the problem
with exception of a few neutral who have not understood the problem, others are
either eager to solve the problem or neutral. Still some of the leaders are looking for
funds and advice to overcome the problem. Climate change is one of the major
problems faced by present and immediate next generation. If these two generations
are not able to solve the problem then it would be too late to solve the change which
would have gained inertia. Across the world, millions of people are already forced
to cope with the climate change. In the climate change scenario, developing
countries suffer more than developed countries.
In spite of constant improvements in energy intensities, global energy use and
supply are expected to continue to grow, especially as developing countries follow
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industrialization (Rogner et al. 2007). Urbanization and growing wealth in developing countries indicate a large increase in demand for energy services in the next
few decades, which mean increased carbon emission. How the world reacts to this
problem will have direct bearing on the poor and rich at different time, magnitude
and type. Poor people are more vulnerable to climate change but all who are
vulnerable are not poor. However, eradication of poverty is not the solution of
climate change (Kulshrestha 2010). According to recent findings of IPCC, increasing GHG emissions have been correlated with more energy usage especially during
past two decades which led to uplifting of human society especially in developing
world. If poverty is removed, technology driven population will be increased
carrying more per capita CO2 emissions. It is important to note that poor men
society many a times recycles the materials due to poor monetary condition thus
emitting limited CO2.
In many regions, religion, culture and ethnic differences have been source of
conflict among the people. But one common thing about all these people is they
share same planet and are subject to climate change.
Current patterns of resource depletion, if continued, lead to issues related to the
food and energy security of Asian countries. Hence these nations should recognize
and accept the links between the expansion of economic activity, resource depletion, and pollution.

2.1

Industrial Revolution and Asia

The industrial revolution was introduced by Europeans into Asia in the last years of
the nineteenth and the beginning of the twentieth century which saw the development of industries in India, China, and Japan.
The possible reasons for Asia not catching up with industrial revolution in
eighteenth and early nineteenth century could be many countries were under the
control of colonial rule. Subsequent struggle of these countries for freedom as well
as being busy in participation of wars rather than peace made Asian countries to
catch-up industrial activity late. The blessing in disguise to Asia in twentieth
century is some of industrial houses were looking forward to outsource polluting
activities to avoid stringent environmental legislation and standards in there own
countries. Other reasons include cheap labour and search for new market by old
companies who have achieved end of growth in their own countries as most of the
people in these countries possess materialistic luxury and hence does not create
demand for cars, refrigerators, electronic goods etc.,
In the 1960s, about 60% of the Chinese labour force was employed in agriculture, by 1990; the fraction of the labour force employed in agriculture had fallen to
about 30% and by 2000 still further. The rapid economic growth is mainly due to
growth of the industrial sector in absolute terms, of up to 8% per year during the
1970s. Economic growth and the amplified integration in the world economy of
other countries from Asia are contributing to the increase of international marine
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transport. Globally, large enterprises dominate industrialization, but small- and
medium-sized enterprises (SMEs) outnumber large industries in developing
countries. In India, SMEs have major shares in the metals, chemicals, food industries (GOI 2005). China has 39.8 million SMEs accounting for 99% of the country’s
enterprises (APEC 2002). One disadvantage with SMEs is lower adherence to
environmental laws. Many of SMEs are unorganized and will not register with
government bodies to evade trade restrictions, bureaucracy, taxes, bribes and
paperwork. Production of Natural Gas in the Middle East and Asia Pacific increased
in the year 2009 due to growth in Iran, Qatar, India and China (BP 2010).
China has become the world’s largest energy-related GHG emitter surpassing
the United States. In 2007, China’s energy sector accounted about 6.1 billion tons of
CO2 or about 21% of entire global energy-related CO2 emissions (WEO 2009).
China is now the world’s principal producer of cement, glass, steel, and ammonia
(CSIS 2010). If Asian countries continue to rapidly industrialize, transport demand
will grow with extreme rapidity over the next several decades.
It is very likely that combined radiative forcing from CO2, CH4 and N2O
concentration augmentation, have been at least five times quicker over the period
from 1960 to 1999 than over any other 40-year period for the duration of the past
two millennia prior to the industrial era (Jansen et al. 2007).
Economic and population growth in Asia over the last 30 years has been
extraordinary. While conventional economic indicators have been growing constantly, indicators of resource and environmental qualities are decreasing, the
reason often referred to out dated technologies, numerous unorganised small
scale units and intuitional failure (see Box 2.1). Extremely urbanised populations
and poorly planned municipal development; 2.5 times augment in the use of
passenger cars over last two decades; haze pollution from forest fires from Indonesia
and other countries has resulted in urban air pollution in Asia.
Box 2.1 Pollution control and prevention: institution failure
The international community often refers institution failure as key reason for
failure of pollution prevention but usually do not elaborate the reasons
for failure. Given below the some gist why pollution control institutions
usually fail.
l

l

Increase in legislation and policy: After ratification of international
environmental legislation the countries usually bring out new national
legislation or policy. But institutions do not grow in proportion to responsibility imposed on them due to enacting new legislation or announcement
of new policy.
Lower manpower: institutions often fail to recruit man power with
increase in legislation and some institutions take decade between recruitments. The number of officer to country’s population some time varies
from one to ten officers for every million people. The officer to
(continued)
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geographical area varies from one to ten officers for every 1,000 km2.
Similarly the ratio of number of enforcing and monitoring staff to coastal
stretch, river length, number of water bodies, and number of industries in
developing country is far less than developed countries.
Non-implementation of laws in holidays and at nights: Unlike police
and fire and emergency services, pollution control institutions usually
work only in week days and time in office hours. The departments usually
do not work in public holiday and festivals.
Use of pollution control monitoring officer to other duties: The officers
and staff of pollution control authorities are used for other duties like
election duties and other committees not related to pollution control and
prevention.
Corruption: Developing countries have comparatively more corruption
and pollution control agencies are not an exception.
Leadership: Most of the institutions responsible for pollution control and
prevention are political nominees and quality of institution depends on
quality of leadership.
Slow decision and communication: Institutional procedures differ in
countries to country and many country still use old paper based records
and communication instead of electronic versions.
Technology shyness: Many developing countries do not use remote sensing technology and continuous monitoring equipment for monitoring
environmental degradation. Manual procedures are prone to errors, inconsistency and can be easily manipulated.

The term institutional failure is usually not elaborated in many literatures.
Failure as understood is not delivering functions that is expected from government
agencies which should act as ‘trust’ and the officers of these agency should act as
trustees to protect natural resources. But it is often seen these goals are not achieved
due to lack of transparency. Coping with climate change can’t be achieved if
the national action plans does not include measures to curb institution failure.
Economic growth in coming days is considered to be dependent on ensuring an
efficient use of natural resources, and at same time striving to reduce environmental
damages (Reddy and Goldemberg 1990; Byrne and Shen 1996).
In an urge to catch up with Europeans and Americans in terms of development,
Asian countries are liberating the economy and regions with in the countries are
competing for industrial growth. Many states in India often conduct Global Investors Meet to lure them to invest in the state. Such meeting often promise uninterrupted power supply, fast track clearances from all government department,
adequate land and water.
In 2009, global oil use declined by 1.2 million barrels per day (b/d), or 1.7%,
however global refining capacity in the period grew by 2.2%, or 2 million b/d with
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the Asia-Pacific region accounting for more than 80% of the global growth, mainly
due to increases in India (BP 2010).
The software Industry boom was also blessing in disguise for India which could
provide manpower at six to ten time cheaper than the manpower cost in USA. The
fluency in English and ability to work hard with little added incentive has been the
success story of software Industry in India. The development centres which work
round the clock often demand a work of more than 12 hours from their employees.
As a result the working population were able to generate an income 10–20 times
that of their parents. This has increased purchasing power of youngster in growing
population of cities like Bangalore, Pune, Delhi, Noida, Gurgoan, Mumbai and
Hyderabad. The software giants have also started opening development centre in
less populated cities like Mysore, Indore and Thiruvanathapuram to cut down costs.
From 1900 to 2000, world primary energy increased more than tenfold, where as
world population rose only fourfold from 1.6 to 6.1 billion (Sims et al. 2007).
The highest growth rate in the last decade was in Asia. A large number of the
world’s energy-intensive industries are now located in developing countries with
China being world’s largest producer of steel (IISI 2005), aluminum and cement
(USGS 2005).
As a result of urbanisation, there is tremendous pressure on environment due to
increase in vehicles and housing activities. The industrialisation has also resulted in
formation of multiple nuclear families by splitting of joint family. Such development has created demand for personal vehicles and house hold articles. Growing
pressure to deliver goods and service has also reduced time to cook and hence
has increased fast food industry and restaurants and hotels in many cities. This
means there is more activity and combustion of fossil fuel which has ultimately
contributed to environment degradation. There is also problem of low quality of
constructions due to mushrooming apartments. Increased construction activities
diminished availability of quality sand around the cities. Construction companies in
such area are mixing soil with high fine particles to make concrete and mortar
which results in low bonding. The long term impact could only be assessed during
disasters when apartments fall like castle of playing cards.
Other practices during construction like use of freshwater for buildings, and
washing fertile soil to separate course material for construction will have impact
in future due to depletion of water resource and loss of fertility in soil. There is
tremendous pressure on the hills due to mining and quarrying activity for supplying
construction material.
The environmental degradation is not serious issue for the governments and
often ready to compromise with certain extent for development. It is also noteworthy that such acceptance has paid high dividends in terms of economic growth in
some area. On the other hand opposition from local community to some of the mega
projects have resulted in stagnant economic activities.
Three decades of industrial development in Asia, has translated into resource
depletion and environmental impacts. Rather than reducing environmental problems, rapid economic growth has taken its cost on the environment. Hence
Asian nations should direct efforts towards making and implementation of policies
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that are based on long-term accommodation of population and economic growth
ambition to the limitations of our biophysical world (Pradeep et al. 2001).
Of most concern in these anthropogenic factors is the increase in CO2 levels due
to emissions from fossil fuel combustion, followed by aerosols (particulate matter
in the atmosphere).
Projected climate change-related exposure are likely to affect health of people
through rise in malnutrition; increased deaths, disease and injury; rise in diarrhoeal
disease; the increased frequency of cardio-respiratory diseases; change in spatial
distribution of vectors (IPCC 2007). This adds to already existing disease burden
due to nosocomial infections, zoonosis, poor sanitation and deteriorated environment. Further, in present days changing food habits and increase in alcohol consumption will boost the unhealthy citizens in Asia.
Increased industrialisation in Asia does not in any way imply that all the people
are benefitted by the change. Figure 2.1 shows relationship between rich, poor and
resources. Irrespective of the countries rich people have been benefitted due to
economic growth where as poor people have suffered with pollution and other
negative consequences of development. Poor is pushed and exposed to climate
change. Walking more than 10 km/day each way to farms, schools and clinics is
usual in parts of Asia (Kahn Ribeiro et al. 2007). While some people are enjoying
the benefits of development others are being affected by negative impact. The growth
in China and India as depicted in statistics is not really bringing to benefit to those
who are unable to cope with changing world. Around 500 million people in India
are living without access to electricity, in a country which is considered as world’s
global economic threat.
Development does not mean always luxury and negligence towards environment. Some Asian cities with strong governments, actively and effectively pursuing
strategies to slow motorization by providing high quality public transport
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Fig. 2.1 Relationship between rich, poor and resources
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(Cullinane 2002; Willoughby 2001; Cameron et al. 2004; Sperling and Salon 2002).
But there are also people in the same country who exit one air-conditioned building
to enter another air conditioned building after travelling in air conditioned car.
There is a huge gap with in the society. The economic growth in many areas due to is
taking away land of poor by compulsory acquisitions while the lands of influential
people are not touched for acquisition. The poor in such situation have been pushed to
further poverty and exposed to climate impact more severely than before.

2.2

Air Pollution and CO2

Pollution is the introduction of contaminants into environment that causes harm or
discomfort to the ecosystem, human health and property.
According to Air (Prevention and Control of Pollution) Act 1981 of India,
“Air pollutant” means any solid, liquid or gaseous substance present in the atmosphere in
such concentration as may be or tend to be injurious to human beings or other living
creatures or plants or property or environment;
“Air pollution” means the presence in the atmosphere of any air.

According to Environment Protection Act 1990 of United Kingdom,
“Pollution of the Environment” means pollution of the environment due to the release (into
any environmental medium) from any process of substances which are capable of causing
harm to man or any other living organisms supported by the environment.

It is about hundred years ago that scientists raised a concern regarding burning of
fossil fuels during the nineteenth century which they warned would change climate.
Most outstanding among these scientists was Svante Arrhenius of Sweden who won
the Nobel peace Prize for Chemistry in 1903. Warnings of these scientists were
ignored by society in an ambition to enjoy luxury. Mass production of automobiles
and its ownership in developed countries lead to further increase in CO2 in
atmosphere.
With dawn of industrial revolution, the globe witnessed spurt of a new activities
along with a new array of chemicals. Populations in industrialized countries moved
from rural areas to urban areas produced larger amounts of waste and CO2 emissions. In Asia, as on date biomass burning and fossil fuel burning are the major
sources of air pollution which contribute CO2 and GHGs. Much of the heat
radiation is absorbed by the water vapours while CO2 and other GHGs absorb the
radiative energy not absorbed by water vapour. Biomass burning plays a major role
in gaseous pollution whereas fossil fuel and biomass combustion contribute to
particulate pollution (UNEP and C4 2002).
Between 1971 and 2007, global emission doubled with developing countries, led
by Asia, increased economic activity at a much faster rate. Between 1990 and 2007,
CO2 emissions rose more than double for Asia due to striking rate of economic
development particularly within China and India (IEA 2007). Natural gas
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production in the Middle East and Asia Pacific was increased during 2009, driven
by growth in Iran, Qatar, India and China (BP 2010). New coal-fired power stations
are being put in operation in China each week making implementation of the
ambitions of the UNFCCC and the Kyoto Protocol challenge to merge desired
economic development with environmental protection (UNEP 2010). Asia has also
some unique problem with respect to population distribution. The South Asian
Region is one of the most densely populated in the world. It possesses 3% of the
world’s land mass with 20% of world population. Population in cities of Asia and
the Pacific region is above WHO guidelines. It was as high as 98% for India and
99% for China (UNEP and C4 2002). Such population density is easily vulnerable
to air pollution and climate change.
Human activities result in emissions of four principal GHGs: carbon dioxide
(CO2), methane (CH4), nitrous oxide (N2O) and the halocarbons (a group of gases
containing fluorine, chlorine and bromine). These gases accumulate in the atmosphere, causing concentrations to increase with time.
l

l

l

l

l

l

l

Carbon dioxide concentrations are increased due to fossil fuel use, deforestation
and decay of organic matter
Methane concentrations are increased as a result of agriculture, natural gas
distribution, landfills, and anaerobic decomposition in wetlands
Nitrous oxide is emitted by chemical/fertilizer manufacture and fossil fuel
burning. Natural processes like, volcanic activity, forest fire, reaction in atmosphere and oceans also release N2O
Halocarbon gas concentrations are increased primarily due to human activities.
Main halocarbons include the chlorofluorocarbons (e.g., CFC-11 and CFC-12),
which were used extensively as refrigeration agents and in other industrial
processes
Ozone is continually produced and destroyed in the atmosphere by series of
chemical reactions. In the troposphere, human activities have increased ozone by
release of gases such as carbon monoxide, hydrocarbons and nitrogen oxide that
chemically react to produce ozone
Water vapour is generated through chemical destruction of CH4 in the stratosphere, producing a small amount of water vapour and
Aerosols are generated by both anthropogenic activity (such as surface mining,
fossil fuel combustion and industrial processes) and natural sources (mineral
dust released from the surface, sea salt aerosols, biogenic emissions from the
land and oceans; and dust aerosols produced by volcanic eruptions)

Apart from GHGs (like CO2, CH4, O3), particles and cirrus clouds are also
making significant contributions to the climate impact. Chemically active gases in
the atmosphere distribute themselves with large spatial and temporal variations. Air
Pollutants can change responses of ecosystems to specific climatic change impacts
(Andrzej et al. 2007). The climate-chemistry is therefore characterized by regional
differences. Regions such as Southeast Asia is considered as future key region due
to large increase in energy consumption and pollution emission (Akimoto 2003;
Kupiainen and Klimont 2007; Amann et al. 2008; Klimont et al. 2009; Isaksen et al.
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2009). Similarly, ship and air traffic are important sectors because of increases in
emissions in recent years (Eyring et al. 2005a, b, 2007; Dalsøren et al. 2009).
Carbonaceous aerosols in South Asia has in recent times received great attention
due to its rising emissions (Dickerson et al. 2002; Reddy and Venkataraman 2002a, b;
Kulshrestha et al. 2005). In less than 20 years, South Asia has become one of
the most polluted areas in the world (WHO/UNEP 1992). Oil consumption in the
Asia-Pacific region was more than 80% of the global growth, due to increases of
consumption in India (+19.5%, or 580,000 b/d) and China (+10.5%, or 820,000 b/d)
(BP 2010).
With its many low-tech industrial activities and poorly controlled combustion,
high quantities of air pollutants are emitted into the air. While regulations have
resulted in lower pollutant emissions in the westernized nations, rapid industrialization has generated high emissions in South Asia (Kato and Akimoto 1992;
Akimoto and Narita 1994; Arndt et al. 1997; Garg et al. 2001). Increasing population and industrial activity will generate even higher emissions in the near future.
This is going to affect not only the air quality, but also global climate (Venkataraman
et al. 1999; Reddy and Venkataraman 1999, 2000).
While GHGs rise the temperature, non-dark particulate matters reflect the energy
from atmosphere and contributes to cooling effect. But dark particles do absorb heat
energy and contribute to increase in atmospheric temperature. Effects of the haze
include cooling of the land surface; increase in the frequency and strength of the
thermal inversion; change of the winter time rainfall patterns; and reduction in the
average tropical evaporation as well as precipitation.
The most visible impact of air pollution in Asian countries is the haze, a
brownish layer of pollutants and particles that pervades many regions in Asia
(UNEP and C4 2002). Atmospheric brown cloud (ABC) created world over during
last decade is driving global changes in the Earth’s atmosphere. More visible
impacts are:
l

l

l

Changes of rainfall patterns with the Asian monsoon leading to weakening
Indian monsoon
Displacement of the thermal equator southwards via cooling of the air over East
Asia and
Retreat of the Hindu Kush-Himalayan glaciers and snow packs and deposition of
black carbon decreasing the reflection and exacerbating the retreat

Aerosol pollution due to dust storms can modify cloud properties to reduce or
prevent rain in the polluted region. Aerosol with black carbon can reduce formation
of clouds. The decrease in precipitation can cause drier soil, which in turn rises into
the air providing a potential feedback loop to further decrease rainfall. Anthropogenic changes of land use exposing the topsoil can start desertification feedback
process.
Per capita basis, GDP, energy consumption and carbon emissions in developing
Asia are much lower compared with the developed countries of the west. But over
the year industries discharged foul, toxic, solid, liquid, and gaseous wastes disturbing ecosystems. The industrial revolution also sparked the first significant wave of
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industrial pollution litigation in history suing industrial polluters under the common
law of nuisance. Common law allowed individuals as well as governments to take
legal action against nuisances. But no body took action on any body for emitting
CO2. While other gases like oxides of sulphur and nitrogen found its place in
discharge standards, CO2 still does not find its place in either emission standards
or ambient air quality standards.
The reason is evident in the fact that the first visible impact due to air pollution
was by particulate matter which soiled the cloth and contributed to cough. The next
culprits were toxic and acidic gases like oxide of sulphur which also irritated
industrial workers as well as people in the neighbourhood. But CO2 was considered
as constitute of air and no body thought about its ill effect until recently when the
snow started melting and temperature increased dramatically.
In spite of wide data published, there is still a large gap with respect to accurate
data with regard to non-CO2 GHGs, black carbon, and CO2 from sources, such as
deforestation, decay of biomass and peat fires; military activities and wild animals.
Numerous data gaps still exists as shown in Fig. 2.2 where practices like application
of degradable wastewater on land result in higher or lower emission than theoretically predicted as accurate emission factors is yet to be evolved.
Box 2.2 Why bother about CO2
All gases have a unique pattern for absorption of energy, absorbing some
wavelengths of energy and letting out others. Even though water vapour
absorbs numerous wavelengths of infrared energy, it is transparent to others.
Carbon dioxide and other GHGs absorb energy that water vapour does not.
This partially closes the “window” through which heat radiated by the earth’s
surface would otherwise escape to space. The Earth’s climate system depends
on how much energy enters or leaves the Earth. Imbalance in Earth’s radiative equilibrium will lead to rise or fall of temperatures.
In spite of natural phenomena like absorption by oceans and vegetation,
the globe is accumulating CO2 in the atmosphere. The concentration changed
from 280 ppm (during pre pre-industrial revolution) to 379 ppm in 2005
(TERI 2009). The uptake of CO2 in land variable is because of land use
change, pollution, fire, and other factors affecting soil and biomass.
CO2 is greatest contribution to rising global temperatures followed by
black carbon. Carbon dioxide is responsible for 40% of the earth’s warming
and black carbon is responsible for 12% (Pachauri 2010).

It will be unfair not to mention the concern about GHGs inventory. The calculation of GHGs does always make series of assumption and use data available in
records. But in reality numbers in records deviate from existing scenario. The GHGs
emission due to fuel consumption and explosions in military activity is usually not
included in GHGs calculation. Accepting the limitations of theoretical calculation,
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Fig. 2.2 Application of
degradable wastewater on
land – unconventional
practices not considered in
GHGs calculation result in
higher or lower emission than
theoretically predicted

over the 1900–2005 periods, the US was the world’s largest cumulative emitter
of energy-related CO2 emissions, and accounted for 30% of total cumulative
emissions (IEA 2007). The second largest emitter was the EU, at 23%; the third
largest was China, at 8%; fourth was Japan, at 4%; fifth was India, at 2%. The rest of
the world accounted for 33% of global, cumulative, energy-related CO2 emissions
(IEA 2007).
Improper discharge of waste and experimental discharge of waste usually contributes different emissions than what is calculated. Another setback of theoretical
calculation is fuel adulteration which is very common in many Asian countries.
Usually, fuel adulteration is not considered during the calculation.
Coal burned in cities for power generation, industrial applications, domestic and
commercial boilers and stoves may pollute remote area too. Chinese cities experience very high airborne particle. Measurements made at background sites in the
countryside outside of Beijing show particulate concentrations more than half as
high as in the city indicating large-scale regional air pollution problem of large
geographic extent covering North China and not restricted to Beijing alone. However, in India atmospheric soil dust rich in calcium carbonate gives some relief from
acidic effect of sulphur dioxide and nitrogen dioxide. Kulshrestha et al. (2003a, b)
demonstrated that in the atmosphere rich with soil dust, calcium carbonate forms
calcium sulphate which is not harmful to ecosystem. In addition, Kulshrestha
(2009) proposes atmospheric soil dust in India as a natural geo-engineering tool
to combat climate change in the region.
The top five producers of coal are China, the USA, India, Australia and South
Africa. Much of global coal production is used in the country in which it was
produced; only around 18% of hard coal production is sold in international coal
market.
Over 4,030 Mt of coal is currently produced and used throughout the world
which is more than 38% increase over the past 20 years (WCI 2009). Between 1971
and 2007, global emission doubled with developing countries, led by Asia,
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increased at a much faster rate. Between 1990 and 2007, CO2 emissions rose more
than double for Asia due to striking rate of economic development particularly
within China and India (IEA 2007). Coal production and use has grown fastest in
Asia, while Europe has actually seen a decline in production. New coal-fired power
station is put into operation in China each week making implementation of the
ambitions of the UNFCCC and the Kyoto Protocol challenge to merge desired
economic development with environmental protection (UNEP 2010).
Coal has been the major source of CO2. Global coal production is likely to reach
7 billion tonnes in 2030 – with China accounting for nearly half the increase over
this period. Steam coal production is anticipated to have reached around 5.2 billion
tonnes; coking coal 624 million tonnes; and brown coal 1.2 billion tonnes (WCI 2009).
Vehicles are very less in small towns/cities of Asia. But it does not mean that
pollution will not reach these small towns/cities. Due to dispersion the concentration of air pollution in small urban dwellings and rural settings are also increasing.
Irrespective of damage to climate coal trading is still a lucrative business with lot
of “investors blessing”. Initial Public Offer to sell 10% stake (offer for sale) by Coal
India Limited (CIL), was over subscribed in 2010.
The company made a public offer of 631, 636, 440 equity shares aggregating up
to Rs.151,994.40 million. CIL is the major coal producing company (at the lowest
cost) in the world and also has the highest coal reserves with dominant market share
in India (82%) which is currently facing acute coal shortage. CIL has 471 mines in
21 major coalfields across eight states in India. Out of the 471 mines, 163 are open
cast mines and 273 are underground mines. Its current coal production capacity of
CIL is about 450 MTPA and beneficiation (washing) capacity is 22 MTPA.
CIL is planning to increase its production capacity to 640 MT and beneficiation
capacity to 300 MT by 2017. This means there will “some more carbon in the line” to
enter atmosphere. Oil, coal, automobile is still preferred choice of investment
throughout the world. These businesses also have “good history” with a track of
continuous net profit and dividends to investors. So carbon emissions are likely
increase in coming days with added damage to environment and climate in particular.

Fig. 2.3 There is no shortage
of energy in the world as long
as people can afford it.
Unnecessary energy waste
can be avoided to mitigate
carbon emission
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Asian roads which are almost empty 20 years back has now filled with variety of
vehicles of all sizes and shapes releasing GHGs. Similarly there is increase of CO2
across all sectors resulting in CO2 concentration levels many fold and hence it is
imperative that near-term investment decisions should be taken keeping long-term
emissions consequences.
Further there is no clear cut boundary between energy use and energy waste.
As shown in Fig. 2.3 there is no shortage of energy in the world as long as people
can afford it. Such unnecessary energy waste can be avoided to mitigate carbon
emission.
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Rogner H.H, Zhou D, Bradley R. Crabbé R, Edenhofer O, Hare.B (Australia), Kuijpers L,
Yamaguchi M, 2007: Introduction. In Climate Change 2007: Mitigation. Contribution of
Working Group III to the Fourth Assessment Report of the intergovernmental Panel on Climate
Change [Metz B, Davidson O.R, Bosch P.R, Dave R, Meyer L.A(eds)], Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA.
Sims R.E.H, Schock R.N, Adegbululgbe A, Fenhann J, Konstantinaviciute I, Moomaw W, Nimir
H.B, Schlamadinger B, Torres-Martı́nez J, Turner C, Uchiyama Y, Vuori S.J.V, Wamukonya
N, Zhang X, 2007: Energy supply. In Climate Change 2007: Mitigation. Contribution of
Working Group III to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change [Metz B, Davidson O.R, Bosch P.R, Dave R, Meyer L.A(eds)], Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA.
Sperling D. and Salon D, 2002: Transportation in developing countries: An overview of greenhouse gas reduction strategies. Pew Center on Global Climate Change, Arlington, 40 pp.
TERI (The Energy and Resources Institute), 2009: Simplifying Climate Change, based on the
findings of the IPCC Fourth Assessment report, pp140
Tisdell C, 2001: Commentary: globalisation and sustainability: environmental Kuznets curve and
the WTO. Ecological Economics 39, 185–196.
UNEP and C4, 2002: The Asian Brown Cloud: Climate and Other Environmental Impacts UNEP,
Nairobi
UNEP, 2010: Air pollution promoting regional cooperation
USGS, 2005: Minerals Yearbook 2004. US Geological Survey Reston, VA, USA. <http://minerals.
usgs.gov/minerals/pubs/myb.html>, accessed on 31/05/07.
Venkataraman C, Chandramouli B, Patwardhan A, 1999: Anthropogenic sulphate aerosol from
India: estimates of burden and direct radiative forcing. Atmospheric Environment 33,
3225–3235.
WEO (World Energy Outlook), 2009: Annex A: Tables for Reference Scenario Projections, 647.
Willoughby C, 2001: Singapore’s Motorisation Policies: 1960-2000. Transport Policy, 8,
pp. 125–139.
WHO/UNEP, 1992: Urban Air Pollution in Mega Cities of the World. Blackwell, Oxford.

http://www.springer.com/978-3-642-19673-7

