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ABSTRACT
There is a general believe today that the increased emission of green house gases especially carbon dioxides (CO2) which is believed to have increased by about 30% since the Industrial Revolution, are responsible for the overall warming of our planet. The emission of CO2 is attributed to the high rate of energy consumption from burning of fossil fuel such as coal, oil and gases by the major industrialized nations. Though by global indices of classification Nigeria is not an industrialized country, she is feared to be a major contributor to global warming due to her large population and alternative means of energy consumption from fuel combustion machines. However, there are no reliable data to ascertain the amount of CO2 that is emitted in the Nigeria. The purpose of this research project is to accumulate a database of the CO2 emission in Nigeria from some major petroleum products (PMS, AGO and HHK). In this work, the theoretical approach of estimating the amount of CO2 that is emitted in a place and the prospect of using this formulation to obtain a database of CO2 emission in Nigeria is demonstrated. Thus CO2 emissions in the country are compared to those of the U.S which is an industrialized nation. Also, some ways in which CO2 emissions in Nigeria can be reduced are discussed.   

CHAPTER ONE

1.0 INTRODUCTION

During the last decade worldwide concern with global climate has highlighted the challenge faced by both industrialized and developing countries in maintaining a sustained process of development. Nigeria, like other developing countries, shares the need for fast economic growth given the current low standard of living and rising population. It also shares the global concern of protecting the environment.

Increase in the concentration of greenhouse gases has become one of the most hazardous impacts on our environment. It has resulted into an increase in the temperature of the earth (Akpojotor and Akporhonor, 2005). It is predicted that the global average temperature will rise by about 1.6 oC - 6 oC by the year 2100 if current trends of greenhouse gases emission continue (IPCC, 1995). This increase in the average temperature of the earth is termed global warming. It occurs when greenhouse gases trap the sun’s heat.  When sunlight reaches the surface of the earth, some of it is absorbed by the earth’s surface and this warms the earth. It is a case of heat transfer since the earth’s surface is much cooler than the sun and radiates energy at much longer wavelengths than the sun. Some of these longer wavelengths are absorbed by greenhouse gases in the atmosphere before it can be lost to space. The absorption of this long wave radiant energy warms the atmosphere. Greenhouse gases also emit long wave radiation both upward to space and downward to the surface. The downward part of this long wave radiation emitted by the atmosphere is the greenhouse effect (Pearce, 1998)

The major greenhouse gas responsible for global warming is CO2. Atmospheric CO2 derived from multiple natural sources including volcanic out gassing, the combination of organic matter and the respiration processes of living anaerobic organisms. Apart from these natural phenomena, man-made sources include the burning of various fossil fuels for power generation in the industry, Agriculture, transportation, domestic uses etc (Albert, 1987).  The growing belief is that increase in man-made sources of CO2 emissions are responsible for global warming, hence it is also known as anthropogenic climate change. These man-made sources depend on the economies of the various countries. This corroborates the report that the concentration of CO2 has increased substantially since the industrial revolution and is expected to continue to be so (Walter, 2004). 

The adverse effects of the increasing temperature of the earth’s surface include  increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global average sea level leading to flooding etc(Wikipedia 1). This flooding is expected to affect African countries on the coastline such as the southern part of Nigeria (Raufu, 2002). There is also the fear of health related problems and uncertain effects on Agriculture (Parker, 2007). Thus in general, the geographical location of a country will determine the level of the consequences of global warming on it. This supports the report by scientists at the Lawrence Livermore National Laboratory in the U.S that the effects of global warming are for the first time visible on a local scale (Walter, 2004). 

It is surprising to note that in Nigeria, there is still no clear leadership in tackling the issue of climate change and the predicted consequences. While it has been a national agenda in many countries even with relatively high CO2 emission, it is only in June 2009 that a desk office under the auspices of the Nigeria Climate Action Network (Nigeria CAN) was inaugurated in the Federal Ministry of Science and Technology Abuja.

As pointed out in 2005 (Akpojotor and Akporhonor), though Nigeria is not considered by global indices of classification an industrialized nation, the amount of CO2 emitted into the atmosphere in the country can be alarming when compared to those released in some other developing countries. The reason being that the over 140 million populations based on the 2006 census which makes her the most populated African country and the 8th most populated country in the world, means a large transport potential which may translate into a remarkable emission of CO2. This has been aggravated by the epileptic power supply from the national grid and deforestation in the tropical parts of the country (Small and Kazimi, 1995).

It is worthy of note that from the International Energy Agency (Wikipedia 2), Nigeria is ranked 40th among 216 countries in CO2 emission with 95,756 thousand metric tonnes, as against the United States with a CO2 emission of 5461,014 thousand metric tonnes which makes her 2nd, behind China with an emission of 7,031,916 thousand metric tonnes. This total emission does not indicate the variation in emission level from place to place in the county. Therefore it cannot be used for proper environmental planning and policy making. The purpose of this research project is to have a database of CO2 emission in Nigeria. In this work, how to obtain the total amount of CO2 emission in any given place is demonstrated. Note that only CO2 emissions from some major petroleum products (petrol, diesel and kerosene) were used in this research project. The implication is that there are other major CO2 emitters in the country such as coal/peat, natural gas, deforestation and cement which are not included in this work.

1.1 HISTORY OF CARBON DIOXIDE

Carbon dioxide (CO2) was one of the first gases to be described as a substance distinct from air. In the 17th century, the Flemish chemist Jan Baptist Van Helmont observed that when he burned charcoal in a closed vessel, the mass of the resulting ash was much less than that of the original charcoal. His interpretation was that the rest of the charcoal had been transmuted into an invisible substance he termed a "gas" or "wild spirit".

The properties of carbon dioxide were studied more thoroughly in the 1750s by the Scottish physician Joseph Black. He found that limestone (calcium carbonate) could be heated or treated with acids to yield a gas he called "fixed air." He observed that the fixed air was denser than air and supported neither flame nor animal life. Black also found that when bubbled through an aqueous solution of lime (calcium hydroxide), it would precipitate calcium carbonate. He used this phenomenon to illustrate that carbon dioxide is produced by animal respiration and microbial fermentation.

In 1772, English chemist Joseph Priestley published a paper entitled Impregnating Water with Fixed Air in which he described a process of dripping sulphuric acid on chalk in order to produce CO2, and forcing the gas to dissolve by agitating a bowl of water in contact with the gas. This was the invention of Soda water.

Carbon dioxide was first liquefied in 1823 by Humphry Davy and Michael Faraday. The earliest description of solid carbon dioxide was given by Charles Thilorier, who in 1834 opened a pressurized container of liquid CO2, only to find that the cooling produced by the rapid evaporation of the liquid yielded a "snow" of solid CO2.

1.2 CO2 AS A CHEMICAL COMPOUND

CO2 is a colourless, tasteless gas that is about one half times as dense as air under ordinary conditions of temperature and pressure. It does not burn, and under normal condition it is stable inert and non-toxic. It will however support combustion of magnesium oxide and carbon. It is fairly soluble in water; a standard test for the presence of CO2 is its reaction with limestone to form a milky white precipitation of calcium hydroxide. CO2 occur in nature both free and in combination (e.g. in carbonates). It is a part of the atmosphere, making up about 1% of the volume of dry air. Because it is a product of combustion of carbonaceous fuels (coal, coke, oil gasoline, cooking gas etc), there is therefore usually more of it in city air than country air. There are three principle commercial sources of CO2. High purity CO2 is produced from some wells. The gas is obtained as a by product of chemical manufacture, as in the fermentation of grain to make alcohol and the burning of limestone to make lime. It is also manufactured directly by burning carbonaceous fuels for commercial use; it is available as liquid at lower pressure and as the solid dry ice. But we are mainly concerned with CO2 burnt from fuel ice (petrol, diesel and kerosene) which is of great impact to the global environment and its emissions into the atmosphere thereby increasing the effect of global warming on the environment.

1.3 CHEMICAL AND PHYSICAL PROPERTIES OF CO2 
Carbon dioxide is colourless. At low concentrations, the gas is odourless. At higher concentrations it has a sharp, acidic odour. It can cause asphyxiation and irritation. When inhaled at concentrations much higher than usual atmospheric levels, it can produce a sour taste in the mouth and a stinging sensation in the nose and throat. These effects result from the gas dissolving in the mucous membranes and saliva, forming a weak solution of carbonic acid. This sensation can also occur during an attempt to stifle a burp after drinking a carbonated beverage. Amounts above 5,000ppm are considered very unhealthy, and those above about 50,000ppm are considered dangerous to animal life.

At standard temperature and pressure, the density of carbon dioxide is around 1.98 kg/m3, about 1.5 times that of air. The carbon dioxide molecule (O=C=O) contains two double bonds and has a linear shape. It has no electrical dipole, and as it is fully oxidized, it is moderately reactive and is non-flammable, but will support the combustion of metals such as magnesium.

At atmospheric pressure and a temperature of −78.51°C (−109.32 °F), carbon dioxide changes directly from a solid phase to a gaseous phase through sublimation, or from gaseous to solid through deposition. Solid carbon dioxide is commonly called "dry ice", a generic trademark. It was first observed in 1825 by the French chemist Charles Thilorier. Dry ice is commonly used as a cooling agent, and it is relatively inexpensive. A convenient property for this purpose is that solid carbon dioxide sublimes directly into the gas phase, leaving no liquid. It can often be found in grocery stores and laboratories and is also used in the shipping industry. The largest non-cooling use for dry ice is blast cleaning.

CARBON DIOXIDE (CO2)

	Other names
	Carbonic acid, Dry ice, Carbonic anhydrous

	Molecular formula
	CO2  

	Molar mass
	44.0095g/mol

	Solid state
	Dry ice, Carbonate

	Appearance
	Colourless gas


Properties of CO2
	Melting point
	-57oC (216k)

	Boiling point
	-78oC (197k)

	Acidity 
	6.35 and 10.33

	Viscosity 
	0.07cp at -78oC

	Solubility in water
	1.45kg/m3

	Density and phase
	1600 kg/m3,  solid approx 1.98 kg/m3 gas at STP


Structure of CO2
	Molecular structure
	Linear

	Crystal structure
	Quartz-like 

	Dipole moment 
	Zero 


Crystal Structure of CO2                                             Molecular shape of CO2
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1.4 THE PRESENT STATE OF ATMOSPHERIC CO2 CONCENTRATION
The world's most current data for atmospheric CO2 is measured at the Mauna Loa Observatory in Hawaii. Measurements are made and reported independently by two scientific institutions: Scripps Institution of Oceanography and the National Oceanic and Atmospheric Administration (NOAA).

The average annual concentration of CO2 in the atmosphere were measured for 2008 - 2010 and observed to be 385.57 ppm, 387.36 ppm and 389.78 ppm for 2008, 2009 and 2010 (Mauna Loa Observatory). For the past decade (2001 - 2010) the average annual increase is 2.04 ppm per year. Since the 1958 start of precision CO2 measurements in the atmosphere, the annual mean concentration of CO2 has only increased from one year to the next.   The CO2 data below give a simple overview of the annual trend.

	Annual Data | Atmosphere  CO2  
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Recently, preliminary data released November 4, 2011 (Mauna Loa Observatory: Scripps Institution of Oceanography) showed that the atmospheric CO2 for October 2011 is 388.92 ppm. The statistics of atmospheric CO2 as stated by Mauna Loa Observatory from October 1958 - October 2011 is shown below (CO2 Now.org).
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The concentrations of CO2 in the atmosphere are increasing at an accelerating rate from decade to decade. The latest atmospheric CO2 data is consistent with a continuation of this long - standing trend. The upper safety limit for atmospheric CO2 is 350 ppm. Atmospheric CO2 levels have stayed higher than 350 ppm since early 1988 as shown above.

For Earth, October 2011 is the 8th warmest October on record since 1880.  At 14.58°C, last month's global temperature is 0.58°C higher than the 20th Century average for October. Annually, 2010 is the warmest year on record -- and tied statistically with 2005. This information and data was posted November 15, 2011 by the National Oceanic and Atmospheric Administration (NOAA) and its National Climate Data Centre (NCDC) in the USA. Data is updated monthly. 

 1.5 RISE IN CO2 EMISSION IN NIGERIA

Nigeria is the most populous country in the African continent with a population of over 140 million from the 2006 population census. Nigeria is ranked 4th in terms of CO2 emission in Africa with an emission of 95,756 thousand metric tonnes behind South Africa, Egypt and Algeria with emissions of 435,878, 210,321 and 111,304 thousand metric tonnes respectively (Wikipedia 2). Unlike the top three emitters in Africa, Nigeria is not an industrialized nation because apart from the high concentration of industries in some parts of Lagos, the density of industries in some other parts of the country is very low. According to Akpojotor and Akporhonor (2005), the lack of adequate infrastructure and economic mismanagement by the unstable military regimes coupled with traditional import of polities has forced the industrial growth of Nigeria to remain almost static. This is a sad commentary, because Nigeria is blessed with abundant natural and human resources that are relevant for a successful implementation of most economic models.  

The poor electricity supply in the country has remained one problem seemly too great to overcome by past and even the present government. The reoccurrence of constant power supply failure in the country by PHCN has led to alternative means of power supply both by individuals and industries. This has resulted in proliferation of all kinds of domestic and industrial generators. These generators are operated with fuels which when undergoes combustion produces CO2 which is a major threat to global environment. If these CO2 emitted from each generator is calculated per litre per day, it will show that Nigeria is a threat to this region of the world in terms of increasing global warming. Though there is no data on CO2 emission in Nigeria today to the best of our knowledge, the preliminary results by Akpojotor and Ofomola (2005) showed that the amount of CO2 being emitted needs to be checked and the government still has a lot of work to do on PHCN in order to reduce the rate of emission. A detailed discussion on the theoretical approach to calculate the amount of CO2 emissions in Nigeria from petroleum products is presented in the next chapters of this work. 

.
CHAPTER TWO

2.0 STUDY AREA (NIGERIA)
Nigeria is located in western Africa on the Gulf of Guinea and has a total area of 923,768 km2 (356,669 sq mi), making it the world's 32nd-largest country (after Tanzania). It is comparable in size to Venezuela, and is about twice the size of California. It shares a 4,047 kilometres (2,515 mi) border with Benin (773 km), Niger (1497 km), Chad (87 km), Cameroon (1690 km), and has a coastline of at least 853 km. Nigeria lies between latitudes 4° and 14°N, and longitudes 2° and 15°E.

Nigeria is divided into thirty-six states and one Federal Capital Territory, which are further sub-divided into 774 Local Government Areas (LGAs). The plethora of states, of which there were only three at independence, reflect the country's tumultuous history and the difficulties of managing such a heterogeneous national entity at all levels of government. Nigeria has six cities with a population of over 1 million people (from largest to smallest: Lagos, Kano, Ibadan, Kaduna, Port Harcourt, and Benin City). Lagos is the largest city in sub-Saharan Africa, with a population of over 8 million in its urban area alone (Wikipedia, 3). The population of Nigeria is over 140 million from the 2006 population census (Wikipedia, 5).

Nigeria is the 12th largest producer of petroleum in the world and the 8th largest exporter, and has the 10th largest proven reserves (Wikipedia, 3). Petroleum plays a large role in the Nigerian economy, accounting for 40% of GDP and 80% of Government earnings. However, agitation for better resource control in the Niger Delta, its main oil producing region, has led to disruptions in oil production and currently prevents the country from exporting at 100% capacity. Nigeria also has a wide array of underexploited mineral resources which include natural gas, coal, bauxite, tantalite, gold, tin, iron ore, limestone, niobium, lead and zinc. Despite huge deposits of these natural resources, the mining industry in Nigeria is still in its infancy. Below is the map of Nigeria showing its 36 states and the Federal Capital Territory.
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Fig 1.0 The map of Nigeria showing its 36 states. 

2.1 CO2 EMISSION FROM N-LITRES OF PETROLEUM PRODUCTS

The first step in developing a database for the amount of CO2 emitted is to determine the amount of CO2 in a litre of the petroleum products (Akpojotor and Ofomola, 2009). Each of these various products, however, has various rating depending on the quality of the parent crude oil and the refining technology. This variation in rating is not unconnected with the increase in importation of petroleum products in recent years owing to the inability of the four producing refineries in the country to meet national consumption. As reported by Nwachukwu and Bala-gbogbo in 2009, the refineries in 2008 where only able to supply the market with 37,156 Mt of petrol which is far below the 8,909 MMt for the national consumption of petrol and 169,088 Mt of diesel lower than the national consumption of 3,215 MMt. Therefore more than 90% of the national consumption of petroleum products is imported. Since these importations are from various refineries around the world, the CO2 emission from more than 90% of the petroleum products varies from one importation source to another. Thus for the purpose of the database estimation in this research work, a general method on how to determine the amount of CO2 in a litre of the various petroleum products involved is shown. This is done from the theoretical point of view using their chemical formulas.

2.2 THEORETICAL ANALYSIS

The petroleum products that will be considered in this research work are PMS (Petrol), HHK (Kerosene) and AGO (Diesel). Taking into consideration their chemical formulas and molecular weights, it is easy to obtain the amount of CO2 in a litre of each of them. From the molecular weight of petrol (C8H18 = 114), kerosene (C12H24 = 168) and diesel (C12H23 = 167), the formula for computing the amount of CO2 produced from burning n litres of Petrol, Kerosene and Diesel is given as n(Ø(3.6667).

Where;   

n = Number of litres consumed 

( = Specific gravity (petrol = 0.74, Diesel = 0.85, Kerosene = 0.817) 

Ø = Proportionality of carbon. 

Therefore, computing for one litre of petrol, diesel and kerosene is as follows: 

For Petrol
Amount of CO2 in 1litre of petrol = 1 x 0.74 x 0.84 x 3.6667 

                                          = 2.27 kg of CO2 = 2270 g of CO2 

For Diesel 

Amount of CO2 in 1litre of diesel = 1 x 0.85 x 0.86 x 3.667 



                              = 2.68 kg = 2680 g. 

For Kerosene 

Amount of CO2 in 1litre of kerosene = 1 x 0.817 x 0.86 x 3.6667 



                                             = 2.58 kg = 2580 g. 

Therefore, for n litre of petrol, diesel and kerosene collectively, we take the average of the three products which is give by; (2.27+2.58+2.68)/3 = 2.51 kg of CO2
That is, the average amount of CO2 emitted in 1litre of the three products combined together (total) = 2.51 kg of CO2
CHAPTER THREE

3.0 DATA COLLECTION AND PRESENTATION

Data’s were collected from NNPC Annual Statistical Bulletin (nnpcgroup.com).  Only three petroleum products (AGO, PMS and HHK) were considered as they constitute 90% of the total products. The distribution of these products across each state in Nigeria from January-December for the years 2000, 2001, 2002, 2004, 2005, 2006, 2007, 2008, 2009 and 2010 were collected. Year 2003 is omitted as distributions for it were un-available. From 2006-2008, distributions by the major marketing companies in the country were considered as state by state distributions were un-available. As shown by the NNPC annual statistical bulletin, state distributions and distributions by marketing companies give the same results, since it is the marketing companies that distribute petroleum products across each state in the country. Therefore, both state distributions of petroleum products and distributions by the major marketing companies used in this research work are very much correct.

 In distributing the petroleum products to the various states, some factors are considered. These includes population, social development, land mass, revenue allocation and equality [equal share per state] (Wikipedia, 4). The data’s collected from the NNPC Annual Statistical Bulletin for the various years highlighted above are presented in the tables below. 

Table 3.1 Petroleum products distributions by states: Jan-Dec 2000

(“000” Litres)

	Products
	Abia
	Adamawa
	Akwa-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	29175
	22083
	12359
	28730
	36043
	
	20699

	HHK
	7822
	5004
	3431
	6358
	3381
	99
	5548

	AGO
	13742
	7959
	7800
	8131
	7209
	
	9162

	TOTAL
	50739
	35046
	23590
	43219
	46633
	99
	35409

	CO2 in Kg
	127354890
	87965460
	59210900
	108479690
	117048830
	248490
	88876590

	CO2 in Mt
	127354.89
	87965.46
	59210.90
	108479.69
	117048.83
	248.49
	88876.59


	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	78932
	36747
	105651
	3533
	101288
	9342
	31395
	16251

	15050
	7037
	41474
	700
	23908
	901
	10231
	5595

	20032
	9160
	42083
	741
	28756
	755
	13208
	3994

	114014
	52944
	189208
	4974
	153952
	10998
	54834
	25840

	286175140
	132889440
	474912080
	12484740
	386419520
	27604980
	137633340
	64858400

	286175.14
	132889.44
	474912.08
	12484.74
	386419.52
	27604.98
	137633.34
	64858.40


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	36149
	14698
	187963
	170408
	37681
	15016
	31856
	55074

	12131
	1191
	33885
	27792
	2523
	671
	5314
	11147

	10053
	2377
	60434
	34351
	4682
	1244
	9861
	11924

	58333
	18266
	282282
	232551
	44886
	16931
	47031
	78145

	146415830
	45847660
	708527820
	583703010
	112663860
	42496810
	118047810
	196143950

	146415.83
	45847.66
	708527.82
	583703.01
	112663.86
	42496.81
	118047.81
	196143.95


	Lagos
	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Oyo
	Plateau

	888348
	8751
	49363
	169110
	50242
	51309
	166312
	62770

	81437
	2062
	7552
	24065
	5450
	5164
	38581
	14147

	336428
	2857
	21541
	47663
	6960
	6938
	53418
	14489

	1306213
	13670
	78456
	240838
	62652
	63411
	258311
	91406

	3278594630
	34311700
	196924560
	604503380
	157256520
	159161610
	648360610
	229429060

	3278594.63
	34311.70
	196924.56
	604503.38
	157256.52
	159161.61
	648360.61
	229429.06


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	147036
	39634
	12921
	32223
	14072
	147234
	1841674
	4761073

	38148
	3534
	2648
	3940
	1668
	4448
	627022
	1091062

	80000
	6127
	5051
	7344
	2147
	26759
	1060260
	1985639

	265184
	49295
	20620
	43507
	17887
	178441
	3528956
	7837774

	665611840
	123730450
	51756200
	109202570
	44896370
	447886910
	8857679560
	19672812740

	665611.84
	123730.45
	51756.20
	109202.57
	44896.37
	447886.91
	8857679.56
	19672812.74


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN

Table 3.2 Petroleum products distributions by states: Jan-Dec 2001

(“000”Litres)

	Products
	Abia
	Adamawa
	Akwa-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	58677
	31317
	19216
	48419
	38304
	2211
	34558

	HHK
	28853
	16749
	3779
	19287
	8598
	90
	19250

	AGO
	22756
	25394
	12674
	18151
	10944
	891
	17657

	TOTAL
	110286
	73460
	35669
	85857
	57846
	3192
	71465

	CO2 in Kg
	276817860
	184384600
	89529190
	215501070
	145193460
	8011920
	179377150

	CO2  in Mt
	276817.86
	184384.60
	89529.19
	215501.07
	145193.46
	8011.92
	179377.15


	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	57777
	48946
	196742
	10057
	187129
	14915
	68187
	22619

	13019
	11280
	97691
	4357
	46211
	3411
	29010
	6340

	14907
	14650
	87113
	8540
	78765
	2835
	28159
	5807

	85703
	74876
	381546
	22954
	312105
	21161
	125356
	34766

	215114530
	187938760
	957680460
	57614540
	783383550
	53114110
	314643560
	87262660

	215114.53
	187938.76
	957680.46
	57614.54
	783383.55
	53114.11
	314643.56
	87262.66


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	66434
	19147
	265226
	184525
	38360
	18146
	47607
	83378

	27907
	4722
	58857
	62737
	6788
	2084
	10560
	13693

	18862
	4258
	93882
	60952
	10775
	4762
	20086
	13937

	113203
	28127
	417965
	308214
	55923
	24992
	78253
	111008

	284139530
	70598770
	1049092150
	773617140
	140366730
	62729920
	196415030
	278630080

	284139.53
	70598.77
	1049092.15
	773617.14
	140366.73
	62729.92
	196415.03
	278630.08


	Lagos
	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Oyo
	Plateau

	1491505
	21726
	109546
	302288
	91744
	93730
	277571
	93232

	374932
	3665
	26566
	31415
	24015
	15332
	48036
	23404

	360493
	8414
	23588
	54286
	28098
	22327
	70009
	30368

	2226930
	33805
	159700
	387989
	143857
	131389
	395616
	147004

	5589594300
	84850550
	400847000
	973852390
	361081070
	329786390
	992996160
	368980040

	5589594.30
	84850.55
	400847.00
	973852.39
	361081.07
	329786.39
	992996.16
	368980.04


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	231994
	50698
	17840
	32934
	19315
	337166
	2409528
	7142715

	80051
	9437
	7866
	3964
	2702
	33565
	859806
	2040030

	133721
	9082
	10579
	6391
	3906
	49491
	1277035
	2664542

	445766
	69217
	36285
	43289
	25923
	420222
	4546369
	11847287

	1118872660
	173734670
	91075350
	108655390
	65066730
	1054757220
	11411386190
	29736690370

	1118872.66
	173734.67
	91075.35
	108655.39
	65066.73
	1054757.22
	11411386.19
	29736690.37


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN

Table 3.3 Petroleum products distributions by states: Jan-Dec 2002

(“000”Litres)

	Products
	Abia
	Adamawa
	Akwa-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	81447
	64735
	36796
	67168
	53926
	644
	51245

	HHK
	22248
	10191
	4849
	13439
	6008
	30
	13325

	AGO
	29474
	20998
	11038
	17768
	14033
	1080
	12958

	TOTAL
	133169
	95924
	52683
	98375
	73967
	1754
	77528

	CO2 in Kg
	334254190
	240769240
	132234330
	246921250
	185657170
	4402540
	194595280

	CO2  in Mt
	334254.19
	240769.24
	132234.33
	246921.25
	185657.17
	4402.54
	194595.28


	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	82335
	57228
	175421
	17659
	167248
	25188
	96217
	37468

	7505
	13998
	65965
	4430
	45166
	2092
	30540
	4537

	12336
	13611
	54254
	12768
	49712
	2835
	38367
	8923

	102176
	84837
	295640
	34857
	262126
	30115
	165124
	50928

	256461760
	212940870
	742056400
	87491070
	657936260
	75588650
	414461240
	127829280

	256461.76
	212940.87
	742056.40
	87491.07
	657936.26
	75588.65
	414461.24
	127829.28


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	81900
	22206
	290825
	299223
	65474
	20310
	43036
	99274

	23766
	3985
	68079
	61977
	5381
	1537
	6512
	11036

	19700
	4156
	98798
	71085
	14345
	2816
	11811
	12843

	125366
	30347
	457702
	432285
	85200
	24663
	61359
	123153

	314668660
	76170970
	1148832020
	1085035350
	213852000
	61904130
	154011090
	309114030

	314668.66
	76170.97
	1148832.02
	1085035.35
	213852.00
	61904.13
	154011.09
	309114.03


	Lagos
	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Oyo
	Plateau

	1361908
	21744
	130151
	247861
	111932
	113015
	267124
	124719

	240742
	3265
	20112
	25326
	9539
	9691
	25751
	13936

	264609
	6068
	16857
	38076
	14644
	15509
	48813
	24355

	1867259
	31077
	167120
	311263
	136115
	138215
	341688
	163010

	4686820090
	78003270
	419471200
	781270130
	341648650
	346919650
	857636880
	409155100

	4686820.09
	78003.27
	419471.20
	781270.13
	341648.65
	346919.65
	857636.88
	409155.10


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	271717
	66549
	22333
	27213
	26380
	315803
	3642174
	8687595

	110008
	8316
	3773
	4531
	2712
	44135
	964362
	1912793

	149884
	7529
	8759
	7866
	3694
	43533
	1460068
	2645976

	531609
	82394
	34865
	39610
	32786
	403471
	6066604
	13246364

	1334338590
	206808940
	87511150
	99421100
	82292860
	1012712210
	15227176040
	33248373640

	1334338.59
	206808.94
	87511.15
	99421.10
	82292.86
	1012712.21
	15227176.04
	33248373.64


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                                 

Table 3.4 Petroleum products distributions by states: Jan-Dec 2004

(“000”Litres)

	Products
	Abia
	Adamawa
	Akwa-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	78253
	48307
	35285
	76709
	40721
	8079
	51462

	HHK
	19959
	1898
	4059
	11020
	2064
	1369
	7794

	AGO
	33956
	15104
	6289
	26148
	4450
	1604
	21163

	TOTAL
	132168
	65309
	45633
	113877
	47235
	11052
	80419

	CO2 in Kg
	331741680
	163925590
	114538830
	285831270
	118559850
	27740520
	201851690

	CO2 in Mt
	331741.68
	163925.59
	114538.83
	285831.27
	118559.85
	27740.52
	201851.69


	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	56242
	78451
	167388
	21862
	168952
	30846
	95614
	33092

	2399
	6771
	10956
	1998
	11185
	879
	30912
	2039

	11081
	8640
	37253
	4304
	26647
	1940
	43682
	6183

	69722
	93862
	215597
	28164
	206784
	33665
	170208
	41314

	175002220
	235593620
	541148470
	70691640
	519027840
	84499150
	427222080
	103698140

	175002.22
	235593.62
	541148.47
	70691.64
	519027.84
	84499.15
	427222.08
	103698.14


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	68737
	17627
	243910
	275918
	75381
	19624
	41128
	91146

	16262
	1074
	49182
	19118
	3536
	647
	1929
	3428

	17271
	877
	104987
	75588
	11947
	2460
	4386
	14807

	102270
	19578
	398079
	370624
	90864
	22731
	47443
	109381

	256697700
	49140780
	999178290
	930266240
	228068640
	57054810
	119081930
	274546310

	256697.70
	49140.78
	999178.29
	930266.24
	228068.64
	57054.81
	119081.93
	274546.31


	Lagos
	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Oyo
	Plateau

	1548022
	39397
	118617
	291548
	110373
	101976
	256778
	98498

	51380
	1447
	2137
	12602
	2002
	4546
	10956
	2321

	308581
	3107
	12346
	43418
	8359
	8929
	45127
	12518

	1907983
	43951
	133100
	347568
	120734
	115451
	312861
	113337

	4789037330
	110317010
	334081000
	872395680
	303042340
	289782010
	785281110
	284475870

	4789037.33
	110317.01
	334081.00
	872395.68
	303042.34
	289782.01
	785281.11
	284475.87


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	420801
	29259
	21382
	32232
	27179
	467681
	3288836
	8676811

	114669
	1404
	1187
	900
	1580
	8320
	410873
	836803

	176751
	6486
	7068
	2764
	2824
	42573
	754377
	1915996

	712221
	37149
	29637
	35896
	31583
	518574
	4454086
	11429610

	1787674710
	93243990
	74388870
	90098960
	79273330
	1301620740
	11179755860
	28688321100

	1787674.71
	93243.99
	74388.87
	90098.96
	79273.33
	1301620.74
	11179755.86
	28688321.10


 SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN

Table 3.5 Petroleum products distributions by states: Jan-Dec 2005

(“000”Litres)

	Products
	Abia
	Adamawa
	Akwa-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	101851
	42419
	33616
	66535
	35173
	8593
	46130

	HHK
	35196
	1685
	3329
	9644
	1194
	548
	10871

	AGO
	42258
	9004
	3824
	19227
	4834
	1156
	14863

	TOTAL
	179305
	53108
	40769
	95406
	41201
	10297
	71864

	CO2in Kg
	450055550
	133301080
	102330190
	239469060
	103414510
	25845470
	180378640

	CO2in Mt
	450055.55
	133301.08
	102330.19
	239469.06
	103414.51
	25845.47
	180378.64

	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	47877
	92950
	153067
	17044
	167015
	37641
	116855
	23861

	1764
	8598
	49944
	2226
	44449
	2572
	35539
	1044

	12209
	14174
	90453
	2391
	64140
	2081
	48222
	4225

	61850
	115722
	293464
	21661
	275604
	42294
	200616
	29130

	155243500
	290462220
	736594640
	54369110
	691766040
	106157940
	503546160
	73116300

	155243.50
	290462.22
	736594.64
	54369.11
	691766.04
	106157.94
	503546.16
	73116.30


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	78225
	18401
	220719
	255507
	45999
	8884
	44126
	121026

	20351
	517
	46496
	29936
	3222
	394
	2549
	6294

	16540
	2039
	112900
	69274
	7647
	1064
	3690
	9993

	115116
	20957
	380115
	354717
	56868
	10342
	50365
	137313

	288941160
	52602070
	954088650
	890339670
	142738680
	25958420
	126416150
	344655630

	288941.16
	52602.07
	954088.65
	890339.67
	142738.68
	25958.42
	126416.15
	344655.63


	Lagos
	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Oyo
	Plateau

	1499452
	75728
	99756
	276292
	110478
	88248
	318263
	90947

	62953
	13013
	3397
	14780
	9658
	4365
	24392
	2334

	302351
	27074
	19688
	31959
	15110
	5158
	39805
	12139

	1864756
	115815
	122841
	323031
	135246
	97771
	382460
	105420

	4680537560
	290695650
	308330910
	810807810
	339467460
	245405210
	959974600
	264604200

	4680537.56
	290695.65
	308330.91
	810807.81
	339467.46
	245405.21
	959974.60
	264604.20


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	394039
	25263
	12605
	27849
	29088
	365133
	3447608
	8644263

	95230
	1347
	686
	1287
	2304
	13814
	820824
	1388746

	207672
	13270
	2319
	4715
	3969
	56770
	1069909
	2368115

	696941
	39880
	15610
	33851
	35361
	435717
	5338341
	12401124

	1749321910
	100098800
	39181100
	84966010
	88756110
	1093649670
	13399235910
	31126821240

	1749321.91
	100098.80
	39181.10
	84966.01
	88756.11
	1093649.67
	13399235.91
	31126821.24


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                                 

Table 3.6 Petroleum products distributed by Marketing Companies; Jan-Dec 2006

(“000” Litres)

	products
	African petroleum
	Conoil
	mobil
	NNPC Retail Outlet
	Texaco
	Total
	Oando

	 PMS
	784365

	701482
	526903
	242958
	693929
	1193148
	1201055

	HHK
	61320
	60737
	24304
	83975
	41285
	84154
	221062

	AGO
	93483
	161573
	27051
	82864
	179350
	316838
	324199

	Total
	939168
	923792
	578258
	409797
	914564
	1594140
	1746316

	CO2 in kg
	2357311680
	2318717920
	1451427580
	1028590470
	2295555640
	4001291400
	4383253160

	CO2 in Mt
	2357311.68
	2318717.92
	1451427.58
	1028590.47
	2295555.64
	4001291.40
	4383253.16


	IML
	Total  distribution

	2963145
	8306985

	349555
	926391

	464389
	1649749

	3777089
	10883125

	9480493390
	27316643750

	9480493.39
	27316643.75


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                                               

Table 3.7 Petroleum products distributed by Marketing Companies; Jan-Dec 2007

(“000” Litres)

	Products
	African petroleum
	Conoil
	mobil
	NNPC Retail Outlet
	Texaco
	Total
	Oando

	 PMS
	1009001.16
	632949.56
	578529.10
	275672.11
	812454.00
	1325878
	1655364

	HHK
	33736.36
	23505.79
	4399.00
	78696.39
	7931.00
	35973.4
	117281.88

	AGO
	103678.36
	105753.78
	14348.00
	69810.20
	133765.00
	266280.81
	453062.52

	Total
	1146415.88
	762209.13
	597276.1
	424178.7
	954150
	1628132.21
	2225708.4

	CO2 in kg
	2877503859
	1913144916
	1499163011
	1064688537
	2394916500
	4086611847
	5586528084

	CO2 in Mt
	2877503.86
	1913144.92
	1499163.01
	1064688.54
	2394916.50
	4086611.85
	5586528.08


	IML
	Total Distribution

	2569954.53
	8859801.98

	233504.30
	535098.10

	238257.76
	1384956.43

	3041716.59
	10779856.51

	7634708641
	27057439840

	7634708.64
	27057439.84


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                                                     

Table.3.8. Petroleum products distributed by Marketing Companies; Jan-Dec 2008

(“000” Litres)

	products
	African petroleum
	Conoil
	Mobil
	NNPC Retail Outlet
	Texaco
	Total
	Oando

	 PMS
	1694957.49
	715802.34
	525102
	462476.57
	476157
	1603932
	1242939.39

	HHK
	120210.49
	44214.28
	15255
	118258.69
	11958
	63495
	180666.39

	AGO
	121416.53
	114216.28
	12978
	123303.60
	74009
	305092
	287844.30

	Total
	1936584.51
	874232.9
	553335
	704038.86
	562124
	1972519
	1711450.08

	CO2 in kg
	4860827120
	2194324579
	1388870850
	1767137539
	1410931240
	4951022690
	4295739701

	CO2 in Mt
	4860827.12
	2194324.58
	1388870.85
	1767137.54
	1410931.24
	4951022.69
	4295739.70


	IML
	Total Distribution

	2779015.65
	9500382.44

	425191.19
	979248.79

	478661.55
	1517521.25

	3682868.39
	11997152.48

	9243999659
	30112852720

	9243999.66
	30112852.72


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                                                     

Table 3.9 Petroleum products distributions by states: Jan-Dec 2009

(“000Litres)

	products
	Abia
	Adamawa
	Akwa-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	84849
	97042
	70791
	76324
	74818
	14369
	85020

	HHK
	2527
	7910
	2087
	2174
	2718
	1054
	1984

	AGO
	11667
	8157
	14900
	5224
	4245
	894
	5529

	TOTAL
	99043
	113109
	87778
	83722
	81781
	16317
	92533

	CO2 in Kg
	248597930
	283903590
	220322780
	210142220
	205270310
	40955670
	232257830

	CO2 in Mt
	248597.93
	283903.59
	220322.78
	210142.22
	205270.31
	40955.67
	232257.83


	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	89229
	129931
	225149
	41135
	166753
	54356
	88896
	65984

	7548
	4122
	48982
	3425
	22757
	3576
	5465
	2529

	8754
	12899
	66805
	4055
	37430
	2208
	84798
	8075

	105531
	146952
	340936
	48615
	226940
	60140
	179159
	76588

	264882810
	368849520
	855749360
	122023650
	569619400
	150951400
	449689090
	192235880

	264882.81
	368849.52
	855749.36
	122023.65
	569619.40
	150951.40
	449689.09
	192235.88


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	75278
	75969
	299720
	371327
	113977
	100905
	194314
	103909

	2950
	1971
	8988
	11757
	3541
	3153
	9921
	4487

	13787
	2444
	39394
	64176
	4142
	4072
	9278
	6537

	92015
	80384
	348102
	447260
	121660
	108130
	213513
	114933

	230957650
	201763840
	873736020
	1122622600
	305366600
	271406300
	535917630
	288481830

	230957.65
	201763.84
	873736.02
	1122622.60
	305366.60
	271406.30
	535917.63
	288481.83


	Lagos
	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Oyo
	Plateau

	1449075
	65111
	268654
	286287
	106205
	124943
	340696
	129868

	63213
	1925
	4317
	14589
	4669
	6941
	6721
	7239

	129988
	2287
	6605
	40613
	4263
	3551
	25,646
	17632

	1642276
	69323
	279576
	341489
	115137
	135435
	373063
	154739

	4122112760
	174000730
	701735760
	857137390
	288993870
	339941850
	936388130
	388394890

	4122112.76
	174000.73
	701735.76
	857137.39
	288993.87
	339941.85
	936388.13
	388394.89


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	370583
	79240
	48544
	118686
	76321
	620284
	2721075
	9505616

	40130
	2528
	1656
	3768
	636
	10610
	371086
	705656

	157222
	9880
	5116
	5073
	2317
	38236
	262548
	1130445

	567935
	91648
	55316
	127527
	79274
	669130
	3354709
	11341717

	1425516850
	230036480
	138843160
	320092770
	198977740
	1679516300
	8420319590
	28467709670

	1425516.85
	230036.48
	138843.16
	320092.77
	198977.74
	1679516.30
	8420319.59
	28467709.67


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                                   

Table 3.10 Petroleum products distributions by states: Jan-Dec 2010

(“000 Litres)

	Products
	Abia
	Adamawa
	Akaw-Ibom
	Anambra
	Bauchi
	Bayelsa
	Benue

	PMS
	40313
	60102
	36030
	34295
	89727
	17894
	41169

	HHK
	2159
	3280
	1938
	3127
	3869
	3675
	2505

	AGO
	8115
	7231
	4389
	4077
	8228
	1465
	4010

	Total
	50587
	70613
	42357
	41499
	101824
	23034
	47684

	CO2 in Kg
	126973370
	177238630
	106316070
	104162490
	255578240
	57815340
	119686840

	CO2 in Mt
	126973.37
	177238.63
	106316.07
	104162.49
	255578.24
	57815.34
	119686.84


	Borno
	Cross-River
	Delta
	Ebonyi
	Edo
	Ekiti
	Enugu
	Gombe

	53272
	50878
	94429
	33681
	68278
	32729
	47041
	36109

	3396
	4582
	28895
	1460
	13467
	2156
	2942
	2910

	6699
	5982
	24530
	2685
	16919
	1374
	6195
	13328

	63367
	61442
	147854
	37826
	98664
	36259
	56178
	52347

	159051170
	154219420
	371113540
	94943260
	247646640
	91010090
	141006780
	131390970

	159051.17
	154219.42
	371113.54
	94943.26
	247646.64
	91010.09
	141006.78
	131390.97


	Imo
	Jigawa
	Kaduna
	Kano
	Katsina
	Kebbi
	Kogi
	Kwara

	33830
	41204
	152959
	135857
	111967
	45169
	88249
	48773

	2756
	1821
	18432
	8338
	3297
	1659
	3746
	2278

	5289
	2113
	35774
	23282
	7872
	4573
	3053
	7089

	41875
	45138
	207165
	167477
	123136
	51401
	95048
	58140

	105106250
	113296380
	519984150
	420367270
	309071360
	129016510
	238570480
	145931400

	105106.25
	113296.38
	519984.15
	420367.27
	309071.36
	129016.51
	238570.48
	145931.40


	Nasarawa
	Niger
	Ogun
	Ondo
	Osun
	Nasarawa
	Oyo
	Plateau

	48926
	127828
	140926
	77617
	100765
	48926
	183031
	53877

	2819
	3978
	4364
	2590
	3004
	2819
	3608
	2816

	3725
	6684
	8439
	3376
	3940
	3725
	13876
	6981

	55470
	138490
	153729
	83583
	107709
	55470
	200515
	63674

	139229700
	347609900
	385859790
	209793330
	270349590
	139229700
	503292650
	159821740

	139229.70
	347609.90
	385859.79
	209793.33
	270349.59
	139229.70
	503292.65
	159821.74


	Rivers
	Sokoto
	Taraba
	Yobe
	Zamfara
	Abuja
	IML
	Total Sold

	170023
	37014
	19619
	43625
	45587
	356933
	2918443
	6353518

	17194
	2668
	1603
	1966
	2390
	14206
	455983
	668548

	71629
	4394
	2420
	4961
	3707
	23889
	450890
	879368

	258846
	44076
	23642
	50552
	51684
	395028
	3825316
	7901434

	649703460
	110630760
	59341420
	126885520
	129726840
	991520280
	9601543160
	19832599340

	649703.46
	110630.76
	59341.42
	126885.52
	129726.84
	991520.28
	9601543.16
	19832599.34


SOURCE OF PETROLEUM PRODUCTS: NNPC ANNUAL STATISTICAL BULLETIN                                               

Table 3.11 Summary of CO2 emissions across each state in Nigeria in thousand metric tonnes (“000” MMt)

	States
	2000
	2001
	2002
	2004
	2005
	2009
	2010
	Population(2006)

	Abia
	127.35
	276.82
	334.25
	331.74
	450.06
	248.60
	126.97
	2,830,999

	Adamawa
	87.97
	184.38
	240.77
	163.93
	133.30
	283.90
	177.214
	3,168,101

	Akwa-Ibom
	59.21
	89.53
	132.23
	114.54
	102.33
	220.32
	106.32
	3,920,208

	Anambra
	108.48
	215.50
	246.92
	285.83
	239.47
	210.14
	104.16
	4,182,032

	Bauchi
	117.05
	145.19
	184.66
	118.56
	103.41
	205.27
	255.58
	4,676,465

	Bayelsa
	0.25
	8.01
	4.40
	27.74
	25.85
	40.96
	57.82
	1,703,358

	Benue
	88.88
	179.38
	194.60
	201.85
	180.38
	232.26
	119.69
	4,219,244

	Borno
	286.18
	215.11
	256.46
	175.00
	155.24
	264.88
	159.05
	4,151,193

	Cross.R
	132.89
	187.94
	212.94
	235.59
	290.46
	368.85
	154.22
	2,888,966

	Delta
	474.91
	957.68
	742.06
	541.15
	736.59
	855.75
	371.11
	4,098,391

	Ebonyi
	12.48
	57.61
	87.49
	70.69
	54.37
	122.02
	94.94
	2,173,501

	Edo
	386.42
	783.38
	657.94
	519.03
	691.78
	569.62
	247.65
	3,218,332

	Ekiti
	27.60
	53.11
	75.59
	84.50
	106.16
	150.95
	91.01
	2,384,212

	Enugu
	137.63
	314.64
	414.46
	427.22
	503.55
	449.69
	141.01
	3,257,298

	Gombe
	64.86
	87.26
	127.83
	103.70
	73.12
	192.24
	131.39
	2,353,879

	Imo
	146.42
	284.14
	314.67
	256.70
	288.94
	230.96
	105.11
	3,934,899

	Jigawa
	45.85
	70.60
	76.17
	48.14
	52.60
	201.76
	113.30
	4,348,649

	kaduna
	708.53
	1049.09
	1148.83
	999.18
	954.09
	873.74
	519.98
	6,066,562

	Kano
	583.70
	773.62
	1085.04
	930.27
	890.34
	1122.62
	420.37
	9,383,682

	katsina
	112.66
	140.37
	213.85
	228.07
	142.74
	305.37
	309.07
	5,792,578

	Kebbi
	42.50
	62.73
	61.90
	57.05
	25.96
	271.41
	129.02
	3,238,628

	Kogi
	117.11
	196.42
	154.01
	119.08
	126.42
	535.92
	238.57
	3,278,487

	Kwara
	196.14
	278.63
	309.11
	274.55
	344.66
	288.48
	145.93
	2,371,089

	Lagos
	3278.59
	5589.59
	4686.82
	4789.04
	4680.54
	4122.11
	1827.80
	9,013,534

	Nasarawa
	34.31
	84.85
	78.00
	101.32
	290.70
	174.00
	139.23
	1,863,275

	Niger
	196.92
	400.85
	419.47
	334.08
	308.33
	701.74
	347.61
	3,950,249

	Ogun
	604.50
	973.85
	781.28
	872.40
	810.81
	857.14
	385.86
	3,728,098

	Ondo
	157.26
	361.08
	341.65
	303.04
	339.47
	288.99
	209.79
	3,441,024

	Osun
	159.16
	329.79
	346.92
	289.78
	245.41
	339.94
	270.35
	3,423,535

	Oyo
	648.36
	993.00
	857.64
	785.28
	959.97
	936.89
	503.29
	5,591,589

	Plateau
	229.43
	368.98
	409.16
	284.48
	264.60
	338.39
	159.82
	3,178,712

	Rivers
	665.61
	1118.87
	1334.34
	1787.67
	1749.32
	1425.52
	649.70
	5,,185,400

	Sokoto
	123.73
	173.73
	206.81
	93.24
	100.10
	230.04
	110.63
	3,696,999

	Taraba
	51.76
	91.08
	87.51
	74.39
	39.18
	138.84
	59.34
	2,300,736

	Yobe
	109.20
	108.66
	99.42
	90.10
	84.97
	320.09
	126.89
	2,321,591

	Zamfara
	44.90
	65.07
	82.29
	79.27
	88.76
	198.98
	129.73
	3,259,847

	Abuja
	447.89
	1054..76
	1012.71
	1301.62
	1093.65
	1679.52
	991.52
	1,405,201

	IML
	8857.68
	11411.39
	15227.18
	11179.56
	13399.24
	8420.32
	9601.54
	

	Total
	19672.81
	29736.69
	33248.37
	28688.32
	31126.82
	28467.71
	19832.60
	140,003,542


Table 3.12 Summary of CO2 emissions in Nigeria (2000 - 2010) in MMt

	Year
	2000
	2001
	2002
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Emissions
	19.67
	29.74
	33.25
	28.69
	31.13
	27.32
	27.06
	30.11
	28.47
	19.83


Glossary of Terms

NNPC
–
Nigerian National Petroleum Corporation

PMS

–
Premium Motor Spirit

HHK

–
Household Kerosene

AGO

–
Automotive Gas Oil

MMt 
–
Million Metric Tonnes

IML

–
Independent Marketers Lifting’s

Mt 

–
Metric Tonnes

3.1 DISCUSSION OF RESULTS

As shown, the total petroleum products of each state from the various tables were multiplied by 2.51 to convert from litre of petroleum product used to kilogram (kg) of amount of CO2 emission.  This is then converted to metric tonnes by dividing with 1000 as 1000 kg gives 1mt. The population of each state in Table 3.11 where obtained from Wikipedia 5.

Table 3.11 shows the summary of CO2 emissions across each state in Nigeria from petroleum products. As shown in the table, the top ten emitting states in the country are Lagos, Rivers, Kaduna, Kano, Oyo, Ogun, Delta, Plateau and Enugu. The Federal Capital Territory, Abuja is also among the high emitters of CO2 in the country. Lagos state gives the highest emission of CO2 in Nigeria as shown in the table, with Rivers state behind them in emission. Bayelsa state gives the lowest amount of CO2 emission in the country for each year indicated in Table 3.11.

Table 3.12 shows the total amount of CO2 emitted in Nigeria from petroleum products in MMt. As shown in the table, CO2 emissions in the country have been fluctuating from year to year i.e. emissions increases and decreases year in year out. This can be accounted for as a result of the scarcity of petroleum products (AGO, PMS and HHK) in the country. The scarcity of these products in Nigeria is mainly due to the recurrent low utilization of Nigerian refineries, the epileptic performance of pipeline distribution network, the adverse impact of price regulation of products in the country and corruption and mismanagement (Niger delta.com).

From Table 3.12, we can see that CO2 emissions are higher in 2002. This is probably because there was less scarcity of the various petroleum products for that year. On the contrary, there was a massive decrease of CO2 emission in 2010. This is mainly due to the fact that data’s from two major marketing companies (Oando and MRS) were not made available for 2010 (nnpcgroup.com). This gets to show that CO2 emissions in Nigeria from petroleum products are based on the amount of these products that are made available by the federal government.

In general, by considering the products that are used in this research work, one can clearly see that CO2 emissions from PMS are very high compared to the other two products. This is as a result of the high demand for the product in Nigeria. Next to PMS in CO2 emissions is AGO and lastly HHK.

Using table 3.12, we can plot a graph of CO2 emissions in Nigeria from petroleum products showing how fluctuating emissions are in the country. This is done by plotting a graph of CO2 emissions in MMt against the various years of emissions as shown in the figure below. 
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Fig 2.0 A graph of CO2 emissions in Nigeria from 2000-2010 in MMt
CHAPTER FOUR

4.0 THE UNITED STATE

The land area of the contiguous United States is approximately 1,900 million acres (7,700,000 km2). Alaska, separated from the contiguous United States by Canada, is the largest state at 365 million acres (1,480,000 km2). Hawaii, occupying an archipelago in the central Pacific, southwest of North America, has just over 4 million acres (16,000 km2). The United States is the world's third or fourth largest nation by total area (land and water), ranking behind Russia and Canada and just above or below China (Wikipedia 6). The ranking varies depending on how two territories disputed by China and India are counted and how the total size of the United States is measured: calculations range from 3,676,486 square miles (9,522,055 km2) to 3,717,813 square miles (9,629,091 km2) to 3,794,101 square miles (9,826,676 km2). Including only land area, the United States is third in size behind Russia and China, just ahead of Canada. There are 51 states in the U.S with over 300 million people.  A map of the U.S containing the 51 states is shown below.
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Fig 3.0 The map of U.S showing its 51 states

Table 4.1 CO2 Emissions from Fossil Fuel Combustion in the U.S.A across different States - Million Metric Tons CO2 (MMt CO2)

	State/Year
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	Population (2010)

	California
	383.73
	388.73
	387.87
	392.86
	394.88
	392.17
	399.49
	404.40
	390.85
	376.72
	37,253,956

	Texas
	696.00
	686.55
	703.63
	696.27
	699.76
	669.90
	686.85
	688.29
	665.88
	630.50
	25,145,561

	New York
	215.10
	208.36
	202.76
	211.75
	215.88
	212.48
	194.30
	200.98
	191.90
	176.88
	19,378,102

	Florida
	238.44
	235.86
	239.58
	243.21
	255.71
	259.19
	257.69
	256.26
	238.92
	238.92
	18,801,310

	North Carolina
	148.89
	143.74
	145.05
	145.61
	149.48
	153.42
	148.06
	154.04
	149.16
	132.54
	9,535,483

	Washington
	84.59
	79.85
	73.53
	75.30
	77.78
	79.45
	77.49
	82.85
	80.64
	78.38
	6,724,540

	Arizona
	86.09
	88.20
	87.59
	89.19
	96.46
	96.56
	99.85
	101.99
	102.88
	94.41
	6,392,017

	Colorado
	84.19
	92.07
	90.43
	89.18
	92.14
	94.40
	95.21
	98.03
	96.58
	92.67
	5,029,196

	Connecticut
	43.43
	41.64
	40.15
	42.48
	44.71
	44.01
	41.04
	40.46
	38.40
	36.70
	3,574,097

	Delaware
	16.98
	16.42
	16.30
	16.94
	16.99
	17.74
	16.21
	17.11
	16.27
	12.05
	897,934

	Utah
	63.93
	61.92
	61.33
	61.95
	64.52
	66.08
	67.41
	69.53
	68.99
	64.02
	2,763,885

	Hawaii
	18.46
	18.93
	20.32
	21.30
	22.38
	22.98
	23.19
	24.03
	19.39
	18.47
	1,360,301

	Vermont
	6.73
	6.58
	6.33
	6.53
	7.03
	6.79
	6.66
	6.53
	6.10
	6.29
	625,741

	Montana
	31.56
	31.79
	30.77
	32.67
	34.45
	35.52
	35.76
	37.88
	36.18
	32.46
	989,415

	S.Dakota
	14.11
	13.41
	13.69
	13.54
	13.69
	13.22
	13.32
	13.85
	14.99
	14.73
	814,180

	New  Hampshire
	17.79
	16.80
	17.52
	20.63
	21.77
	21.10
	19.24
	19.09
	18.92
	17.22
	1,316,470

	Rhode Island
	11.75
	12.30
	11.73
	11.45
	10.97
	11.22
	10.55
	11.16
	10.80
	11.40
	1,052,567

	Idaho
	15.65
	15.59
	15.04
	14.33
	15.67
	15.79
	15.84
	16.40
	15.85
	15.36
	1,567,582

	Maine
	22.40
	22.34
	22.79
	23.37
	23.26
	22.82
	20.43
	20.64
	18.90
	18.45
	1,328,361


http://www.eia.doe.gov/emeu/states/_seds.html

As shown in the table above, not all the states in the U.S are indicated. Only the three most populated states and those closely related to Nigeria in terms of population are in the table as U.S is made up of 51 states and not 19 states. The Population of each state where obtained from Wikipedia 7.

Table 4.2 Total amount of CO2 Emitted in the U.S from Fossil Fuel Combustion: 2000-2009 in MMt

	Years
	2000
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Emissions
	5850.4
	5789.6
	5838.6
	5952.5
	5974.3
	5893.7
	5986.4
	5814.4
	5424.5


Data’s from Table 4.2 were collected from Energy Information Administration (EIA) at http://www.eia.gov/oiaf/1605/ggrpt/carbon.html (U.S CO2 Emission). From table 4.2, a graph of CO2 Emissions in the U.S is plotted against the various years of emissions as shown in the figure below.
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Fig 4.0 A graph of CO2 Emissions in the U.S in MMt from 2000-2009

4.1 COMPARING CO2 EMISSIONS IN NIGERIA TO THAT OF THE U.S
The United State is the third most populated and second largest CO2 emitting country after China in the ranking (Wikipedia, 2). From Table 4.1, Texas State gives the highest amount of CO2 emissions in the U.S. This is followed by California which is the most populated state in the U.S with a population of 37,253,956. Vermont State gives the lowest amount of CO2 emissions in the U.S.

Comparing results obtained from CO2 emissions from petroleum products across each state in Nigeria to that of the U.S from fossil fuel combustion, one can clearly see that emissions in the U.S are much higher than emissions in Nigeria. Taking into consideration the most populated states, California emitted 383.73, 388.73, 387.87, 394.88 and 392.17 MMt of CO2 while Lagos emitted 3.28, 5.59, 4.69, 4.76 and 4.68 MMt of CO2 for year 2000, 2001, 2002, 2004 and 2005 respectively. Also, taking into consideration the states with the lowest population, Vermont emitted 6.73, 6.58, 6.33, 7.03 and 6.79 MMt while Bayelsa emitted 0.00025, 0.0008, 0.0044, 0.028 and 0.026 MMt for year 2000, 2001, 2002, 2004 and 2005 respectively. These two states are at the same time the lowest emitters of CO2 in their various countries.

In Nigeria, Lagos state gives the highest emission of CO2 with 3.28, 5.59, 4.69, 4.76 and 4.68 MMt while in the U.S; Texas State gives the highest emission of CO2 with 696.00, 686.55, 703.3, 699.76 and 669.90 MMt respectively for year 2000, 2001, 2002, 2004 and 2005.

Though Lagos state is much more populated than Vermont State, but for subsequent years it gave CO2 emissions close to that of Vermont state in the U.S. Considering the fact that Nigeria is not classified as an industrial nation and that CO2 emission depends heavily on industrialization and transportation, it is an indication that Lagos and Nigeria at large is slowly increasing in CO2 emissions compared to the U.S. 

From the comparison, it is obvious that the emission of CO2 is increasing at an alarming rate in Nigeria and so the government and individuals, scientists and researchers should begin to work together to address the issue.

4.2 WAYS CO2 EMISSIONS CAN BE REDUCED IN NIGEIA

The use of carbon-free or reduced-carbon sources of energy is the best way CO2 can be reduced in Nigeria. Carbon-free sources of energy generate energy without producing and emitting carbon dioxide to the atmosphere. Carbon-free energy sources include solar power, wind power, geothermal energy, low-head hydropower, hydrokinetics (e.g., wave and tidal power), and nuclear power. Alternatively, switching from high-carbon fuels like coal and oil, to reduced-carbon fuels such as natural gas, will also result in reduced carbon dioxide emissions. The extent to which biomass energy is considered to be carbon-free or a reduced-carbon fuel depends on the type of biomass used and the processes by which it is converted to energy.

Another way CO2 can be reduced in Nigeria is by carbon sequestration. Carbon Sequestration involves the capture and storage of carbon dioxide that would otherwise be present in the atmosphere, contributing to the greenhouse effect. There are two main ways to capture and sequester carbon dioxide to reduce carbon levels in the atmosphere: terrestrial sequestration and geologic sequestration. Terrestrial sequestration involves the collection and storage of carbon dioxide by plants and the storage of carbon dioxide in soil. Geologic sequestration involves collecting and placing carbon dioxide into suitable underground formations for storage.

CO2 emissions can also be reduced Nigeria by energy efficiency and conservation method. Energy efficiency and energy conservation are often referred to as the cheapest and cleanest sources of energy. In general terms, energy efficiency is achieved through the application of technology, such as insulation upgrades, compact fluorescent bulbs (CFLs), high efficiency furnaces, and so forth. Energy conservation is achieved through behavioural changes, such as turning off lights when not needed, using household appliances differently, carpooling, and so forth.

Virtually everyone benefits when individuals, companies, and entire communities reduce the amount of energy they use. The benefits come in the form of lowered utility bills, protection against rising energy costs, and decreased demand for construction of new energy projects. The latter can, in turn, translate into a cleaner environment and address climate change concerns if the construction of additional conventional fossil-fuelled power plants and additional mineral extraction (e.g., oil and gas drilling, coal mining) are avoided. Energy efficiency and conservation also can contribute to greater national security by reducing our demand for foreign energy resources.

CHAPTER FIVE

5.0 SUMMARY AND CONCLUSION

The major greenhouse gas is atmospheric CO2 which is believed to have increased by about 30% since the industrial revolution. It is emitted from the world major sources of energy, which is burning of fossil fuels such as coal, oil and gas. The large population, poor power supply and deforestation make Nigeria a potential high CO2 emitting nation. In this research project, database emissions of CO2 in Nigeria from petroleum products (PMS, AGO and HHK) are computed for and compared to that of the U.S. From results obtained in the work, it was discovered that CO2 emissions in Nigeria were actually increasing at an alarming rate. This is probably because of the reasons stated above and that there is no control measures or standards required for CO2 reduction in the country currently.

Some ways by which CO2 emissions in Nigeria can be reduced were discussed, although most of the methods of reduction are expensive. The options to limit the emission of CO2 in the country are to encourage reduction of the overall consumption of these products through energy efficiency and conservation initiative, to replace fossil fuel generation of power with non-fossil fuel alternative such as solar power, hydro power, nuclear power and other renewable energy sources.
5.1 RECOMMENDATIONS
The Federal Office of Statistics (FOS) needs to record the amount of CO2 that has been emitted in the country, since results from this research project shows that the amount of CO2 being emitted needs to be checked and tackle the problem bordering on climate change and its impacts on the country.

Environmental education should be encouraged by the federal government.

Afforestation should be encouraged since trees absorb CO2 and releases oxygen during photosynthesis.

Bush burning which aids CO2 emission should be discouraged.

Government should try as much as possible to tackle the problem of poor electricity supply in the country, since it results to the use of alternative means of power supply (generators) which makes use of fossil fuels thereby causing CO2 emissions in the country.

Individuals, companies and entire communities should be encouraged to reduce the amount of energy they use from petroleum products.
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