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CO2 Emission - The Leading Environmental
Threat To India
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Abstract— The 2030 Agenda of 17 Sustainable Development
Goals is to promote well being, peace and prosperity among
people at presents and future. Goal 9 focuses on “Build resilient
infrastructure, promote inclusive and sustainable
industrialization and foster innovation”. The score of this goal
according to Sustainable Development report is 33.1. Air
pollution is the top killer in the world (Thomson Reuters 2018),
every year all countries face heavy natural calamities disaster
which results in  huge human loss and financial losses thereby
leading to global inequality and environmental injustice. The
most important source of global warming is Tropical
deforestation, rising the release of different gases into the
atmosphere, burning of fossil fuels etc. Increase in CO2
emissions will produce more heat, thereby directly affecting our
natural resources which results in more disease and increase in
water level. Almost all countries contribute to the rise of carbon
emission, the Paris agreement pledges that nearly 200 nations
will limit global warming to 3C. India is the second largest
populated country, it has launched the smart city project,
Government wants to implement 100 smart cities, and it is worth
to develop 100 smart villages. Smart class rooms, good and
healthy environment and hospitals must be focused and
developed in villages, which will act as a tool to achieve 2030
Goal. Based on the above theory the current paper attempts to
study the world and region wise data regarding the human
impacts of fossil-fuel pollution, Worlds’ Ranking on fossil fuel
CO2 emissions rates, waterless economies, Investment potential
and opportunities in cities by region and sector to 2030 etc.
Secondary data of wvarious sources from Sustainable
Development report, water polluted report, Carbon dioxide
Information Analysis, world bank, etc., is collected. Simple
graphs, growth rate, percentage analysis, data visualization
techniques are used to verify the above objective, based on the
detail discussions, policy suggestions are provided.

Keywords : climate change , CO2 emission, Fossil fuel, Paris
agreement,  smart village, sustainable development Goal,
urbanization.

I. INTRODUCTION

This “Sustainability focuses on meeting the needs of the
present without compromising the ability of future
generation’s needs” UNCED (1992). The 2030 Agenda of
17 Sustainable Development Goals is to promote wellbeing,
peace and prosperity among people at presents and future.
Goal 9 focuses on “ Build resilient infrastructure, promote
inclusive and sustainable industrialization and foster
innovation”. The score of this goal according to Sustainable
Development report is 33.1. As per World Resources
Institute (1996), “World’s population is around 7.04 billion
and is expected to grow between 17.9 billion to 21.9 billion
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by 2050” . “In the same period, the global economy will
grow four to five times its present size, as a result,
industrialized nations will need to reduce material through
energy use and environmental degradation by more than 90
percent by 2040” World Resources Institute (1997). Due to
the advancement of industrial revolution the polluted gas is
pumped into the atmosphere which leads to warming the
planet and rise in sea level which may result in serious food
shortage.

Almost all countries contribute to the rise of carbon
emission, the Paris agreement pledges that nearly 200
nations will limit global warming to 3C. Increase in CO2
emissions will produce more heat, increased  toxic
pollutants in atmosphere, thereby directly affecting the
natural resources which results in more disease and increase
in water level. Survival is becoming very difficult because
Fossil-fuel combustion, which 1is the world’s most
significant threat to the universe. According to United
Nations climate change panel, just 100 companies have been
the source of more than 70% of the world’s greenhouse gas
emissions since 1988. (IPCC,2017).

Table 1: Top 100 producers and their cumulative
greenhouse gas emissions from 1988-2015

Count Company Percentage of global
industrial
greenhouse gas

emissions
1 China (Coal) 14.32%
2 Saudi Arabian Oil 4.50%

Company (Aramco)
3 Gazprom OAO 3.91%
4 National Iranian Oil Co 2.28%
5 ExxonMobil Corp 1.98%
6 Coal India 1.87%
96 Murphy Qil Corp 0.06%
97 Berau Coal Energy Tbk 0.06%
PT
98 Bukit Asam (Persero) 0.05%
Tbk PT

99 Indika Energy Tbk PT 0.04%
100 Southwestern Energy Co 0.04%
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Source : CDP carbon majors report 2017
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Table 1 presents the top (few)100 producers and their
cumulative (1988-2015) greenhouse gas emissions from
carbon majors report 2017. It is clear from the table that the
major players contributing to climatic changes are coal, oil
and gas companies.

The report by Inter governmental Panel on Climate
Change (IPCC) warns that “even at 1.5°C warming, the
planet will experience terrible climatic impact. Currently,
more than half of the global population lives in urban areas,
a figure expected to rise to 60% by 2030. Cities consume
over two-thirds of the world’s energy and account for more
than 70% of global carbon dioxide emissions, making them
critical to efforts to limit global warming”. Other than
international organizations like WHO, WEF, IPCC etc
Studies are conducted recently in this area of climatic
change and carbon emission by Ramachandra et al., 2015,
Rugayah Hashim et al., 2016,Amit Garg et al., 2017 and
Katharine Ricke et al., 2018.

A. Motivation of the study

As per Thomson Reuters, “Air pollution is the top killer
in the world”, every year all countries face heavy natural
calamities disaster which results in huge human loss and
financial losses thereby leading to global disparity and
ecological discrimination. Jakarta is a victim of climate
change, about 10 million people are facing destruction by
rising seas and sinking land. Experts predict that by 2050,
95 percent of North Jakarta could be underwater. (Jakarta Is
Sinking. Now Indonesia Has to Find a New Capital |
WIRED,2019). Coal contributes a larger share of fossil
fuels. “If fossil fuels continue to be extracted at the same
rate over the next 28 years as they were between 1988 and
2017, says the report, global average temperatures would be
on course to rise by 4C by the end of the century, which will
be a real threat to the living organism”.

B. Objective and Methodology

Based on the above theory the current paper attempts to
study the world and region wise data regarding the human
impacts of fossil-fuel pollution, highlighting the
infrastructure developmental impacts, Worlds’ Ranking on
fossil fuel CO2 emissions rates, waterless economies,
Investment potential and opportunities in cities by region
and sector to 2030, based on urban population projections.
Secondary data of various sources from Sustainable
Development report, water polluted report, Carbon dioxide
Information Analysis, world bank, etc., is collected. Time
series data for world from 1863 to 2014, regarding World
Total Fossil-Fuel Emissions and for Per capita emission the
data collected is from 1950 to 2014. Simple graphs, growth
rate, percentage analysis, data visualization technique are
used to verify the above objective.

Introduction and motivation of the study is provided in
section I, section |1 briefly explains the data analysis with
the help of table and data visualization techniques and
finally the conclusion and policy suggestions are provided in
section 1.

I1. DATA ANALYSIS, RESULT AND DISCUSSION

Chart 1 provides the Worlds Total Fossil-Fuel emission
from 1870 to 2014, the chart clearly reveals the increase in
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the emission since 1950. A quadratic trend is found to fit the
data set, and in this time series data and the growth rate of
Fossil-Fuel emission for the period of 1870 to 2014 is
calculated (using SPSS software, Appendix 1)) to be 66.8

percent.
12000
Chart 1: World Total Fossil-Fuel
10000 Emissions (1870-2014)
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Source: Computed from Carbon Dioxide Information
Analysis center

Table 2 provides the status of the worlds’ countries from
in 2014 per capita fossil fuel CO2 emissions rates. Qatar,
ranks first with the total CO2 emission of 13.54, it is the
world's third largest natural gas reserve, the richest
economies in the world based on per capita GDP and the
second-largest exporter of natural gas. Curacao, has a per
capita fossil fuel CO2 emissions rates of 10.3. Petroleum
Refining and Petroleum Transshipment Facilities are the
major industry located here. India’s rank in the per capita
fossil fuel CO2 emission is 140, with an emission rate of
0.45.

Table 2: Ranking of the worlds’ countries by 2014 per

capita fossil fuel CO2 emissions rates

CO,
Rank Nation Total
1 Qatar 13.54
2 Curacao 10.3

Trinidad and
Tobago 9.32
Kuwait 6.93
United Arab

Emirates 6.34

Bahrain 6.28

Brunei (Darussalam) 5.95

Saint Martin (Dutch

Portion) 5.31

Saudi Arabia 5.31

Falkland Islands

10 (Malvinas) 5.16
11 Luxembourg 4.73

12 New Caledonia 4.5

13 13 Gibraltar 4.5

United States of

14 America 4.43

140 India 0.45

Source: Carbon Dioxide Information Analysis

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



International Journal of Innovative Technology and Exploring Engineering (IJITEE)
ISSN: 2278-3075, Volume-8, Issue-11S, September 2019

Chart 2, presents the world per capita (total emission Analysis center
divided by Population) emission from 1950-2014. It is very
clear from the chart that in 1950 the per capita emission Chart 3: World region -wise Total Fossil- Fuel Emissions 1950-2014
was 0.65 which increased over the years and in 2014 it Western Exrope. -‘%EN Deviloying Aietica
reached 1.36 per head, which is a real threat to the economy, 1% \ e 5%
the reason can be industrialization, innovative technology, Ocenia - ___Centrally Plansed

6% Asia

increase in population so the pollution through transport has i

increased over the years.

Chart 2: World Per Capita Emission Rate
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gggg ] 127 Analysis

2005 | 1.12'56 The Pie chart 3 provides the distribution of world region-
2004 | 1.2 wise total Fossil-Fuel Emissions 1950-2014. The chart
gggg ] ] 1-116 clearly reveals that North America contributes 26 percent of
2001 | 111 total Fossil-Fuel Emissions, followed by centrally planned
2000 | 1.1 Europe and then by Asia which contributes 15 percent of
1008 108 the total Fossil- Fuel Emission.

1997 | 111 Also, Chart 4 provides the world region wise per capita
iggg | 111 CO2 emission from 1950-2014. Per capita CO2 emission is
1994 | f'&g found to be high in North America, followed by Germany
1993 | 1.09 and Europe.
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1991 | 114 art4: World region wise per capita wor%d
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1975 | 1.13 Source: computed from Carbon Dioxide Information
1973 118 Analysis center

1972 1.14 The CO2 emission of world countries in 2014 is
1 ; presented in chart 5. It is clear from the chart that the top 10
1969 105 emitters were China, the US, the EU, India, Russia, Japan,
1968 me————————————= 101 Germany, Iran, Saudi Arabia and South Korea[1]. As per the
1966 | ' first round of Paris Agreement in 2015, these economies are
1965 0.94 set to achieve more than what they agreed to review the
1964 | 0.92 commitments made during Paris Agreement.
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Source: computed from Carbon Dioxide Information
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Chart 5: Ranking of the worlds’ countries by 2014 Afghanistan due to air pollution is about 31 , the main
total CO2 emissions reason is due to fuel and pollution due to household works
and that of India is 15 percent.
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JAPAN 331074 Source: computec()jf fcr;(I)(r)Tt]) ;czl:r;(l)ilf;ects institute: State
RUSSIAN FEDERATION 465052 Every organisms on Earth depends on water for its daily
INDIA 610411 survival, Increasing pollution degrades freshwater and

coastal aquatic ecosystems. According to World Resources
Institute (WRI) “the world’s water systems face formidable
06634 threats. More than a billion people currently live in water-

scarce regions, and as many as 3.5 billion could experience
0 1000000 2000000 3000000 .o« carcity by 2025”.

Source: Computed from Carbon Dioxide Information Chart 7: waterless Countries
Analysis center
As per WHO estimates, each year 2 million people die
due to air pollution, which is harmful for both human and
economy. Death caused due to pollution is more than
smoking, the fine particular matter[3] are most damaging to
human health. As per WHO, “worldwide air pollution
causes 120 extra deaths in every 100,000 people per year,
where in Europe a higher rate of 200 in 100,000 is recorded

UNITED STATES OF..
CHINA (MAINLAND)

1432855

(Thomson Reuters Foundation from World Economic pakian 2> : : o
Forum, 2019). Table 3 provides the details of Average life % Ugants Lasparis ndmesa it
expectancy lost Per Person, the toper in the list is caused LS L L
largely by burning Fossil fuels the average life expectancy is Source: computed from Source:The Water Gap-The
around 1.8 years per person followed by smoking which State of the World’s Water 2018.
reduces the life expectancy by 1.6 years. . o .
Table 3: Average life expectancy lost Per Person With regards to Waterless Countries, just 10 countries
Years/mon accounts for 60 percent of the global population without
Indicator ths access to clean water. The above pie chart reveals the top
- - ten waterless countries, from the chart it is clear that India
Particulate pollution 1.8 years accounts for 19.33 percent , which is the foremost waterless
Smoking 1.6 years economy according to The State of the World’s Water 2018.
Alcohol and drugs use 11 months As per the United Nations list of countries by
Unsafe water sanitation Urbanization levels, “India ranks 160th with around 34
handwashing 7 months percent of its population live currently in Urban area”
Road injuries 4.5 months (World Economic Forum, Jan 2019). The living standard
has risen in urban India, where middle class consumers
HIVIAIDS 4 months extend their purchasing power beyond their basic needs
Malaria 4 months which tends to create new opportunities for international
Tuberculosis 3.5 months businesses thereby connecting digital technology.
Conflict and terrorism 22 days Chart 8 compares the per capita emission rate of India

with world. It is clear from the chart that pollution rate per

Source: Air quality life index Ak > ) A
capita is increasing drastically over the years. India stands

The below pie chart 6 the data on death due to Air
Pollution (Age - Standardized deaths per 100,000 people
attribute to air pollution (2016)), death percent in
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first in waterless economy, third in death due to air
pollution, third in carbon di oxide emission, all these are the
consequences of urbanization.

1.5

Chart 8 :Per Capita Emission Rate
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Source: computed from Carbon Dioxide Information
Analysis

All emerging cities and nations are concentrating on
creating a smart cities in order to reveal its strength and
power. Few developing and developed economies are
prepared for these challenges, and are capable of managing
water  scarcity, pollution, electricity consumption,
population etc; the best example is Singapore.
Infrastructural development does not mean destroying the
nature. India has launched this smart city project,
developing city implies Urbanization, To control the
urbanization growth, villages must be targeted, if possible
to strengthen the villages with quality education and hospital
facilities instead of cities that will be a great start. It is worth
to develop 100 smart villages than 100 thousand smart
cities.

Table 4: Shades of green: Investment potential in
cities by region and sector to 2030
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Table 4 presents the Investment potential in cities by
region. It is clear from the table that green investment is
and sector to 2030 and table 5 provides the total investment
opportunities by 2030 in cities by region, based on urban
population projections and emission reduction targets. A
cumulative climate investment opportunity of $29.4 trillion
by 2030 (based on urban population) is estimated across six
urban sectors in emerging market cities. The East Asia
Pacific cities requires half of this investment. All these
climate policies, targets, and goals may not be possible to
achieve with 2030, but working for achievement is itself .

Table 5: Total investment opportunities by 2030 in
cities by region, based on urban population projections
and emission reduction targets
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Source: Climate Investment Opportunities in Cities
An International Finance Corporation (IFC) Analysis

I11. CONCLUSION AND POLICY SUGGESTIONS

Environmental degradation leads to less resistant humans
and the communities they live in to become less equitable.
Indian government encourages agricultural development,
hydro power plant project and renewable capacity expansion
more important to rural and urban developments.
Fortunately, technological interventions are at hand to
reduce and control pollution and climate changes. India has
launched the smart city project. Infrastructural development
does not mean destroying the nature. Developing city
indicates Urbanization, but when ponds and lakes are
transformed into flats, this increases water scarcity,
pollution and less absorption capacities of soil .To control
the urbanization growth, villages must be targeted , it
possible to strengthen the villages instead of cities . Smart
class rooms, good and healthy environment and hospitals
must be focused and developed in villages (smart village) it
will act as a tool to achieve 2030 sustainable development
Goal.
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Hence the following policy measures are provided to
tackle pollution (i) 3/4th of the India’s poor live in rural
areas. food production must definitely be increased by 50 or
100 percent by 2050, by improving the agricultural methods
so farmers and cultivating land (food production) must be
take care of (ii) Urban structure to be followed in rural
areas, Inclusive developments like Smart class rooms, clean
and healthy environment and hospitals must be focused.(iii)
by adopting ecofriendly policies and investment the
pollution can be reduced.(iv) energy efficient technologies
must be implemented in Industries and businesses (V)
introduce stringent emission standards by promoting zero-
emissions vehicles and establishing zero emission areas.

End note:

[1] Also, in 2017 the main contributers of CO2 emission
China (27 per cent), US (15 per cent), the European Union
(10 per cent) and India (7 per cent) covered 58 per cent of
global emissions and the rest of the world contributed 41 per
cent (The Hindu Business Line).

[2]
https://www.theguardian.com/environment/2013/dec/31/pla
net-will-warm-4c-2100-climate

[3] microscopic particles 20 times smaller than the width
of a human hair, like metals, organic compounds or the by-
products of combustion from coal fire stations, wood and
charcoal burning stoves, vehicle engines and factories
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