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(1)Overview
Crude oil, coal and gas are the main resources for world energy supply. The size of fossil fuel reserves and the dilemma that “when non-renewable energy will be diminished” are fundamental and doubtful question that require to be answered. This research develops on econometrics model to demonstrate the relationship between fossil fuel reserves and the main variables that effects the trend of the it. In the Econometrics model, the main exogenous variables effecting oil, coal and gas reserves trends are oil, coal and gas consumption and the price of fossil fuel from 1980 to 2006. The models for oil and gas reserves unexpectedly show positive and significant relationship with consumption, and they present a negative and significant relationship with price. While, the econometrics model for the coal reserve expectedly illustrates a negative and significant relationship with consumption, as well as a positive and significant relationship with price. Also, the ratios of world consumption to reserves for oil, coal and gas show if the world continues to consume fossil fuels at 2006 rates, the reserves of oil, coal and gas will last a further 40, 200 and 70 years, respectively. Consequently, huge reserves of coal and low level coal prices in comparison to oil and gas, make coal as one of the main substitution energy for oil and gas in the future.
Fossil fuels play a crucial role in the world energy market. “The world’s energy system is around 1.5 trillion dollars market dominated by fossil fuels” (Goldemberg, 2006). The World Energy Outlook (IEA) 2007 claims that energy generated from fossil fuels will remain the major source and is still expected to meet about 84 percent of energy demand in 2030. There is a worldwide research into other reliable energy resources to replace in fossil fuel, as they diminish, because there is doubt about when fossil fuel will be run out. Consequently, the global energy market will depend mainly on fossil fuel for at least next couple of decades(Shafiee and Topal, 2008).
Table 1 illustrates the reserve of fossil fuels in the world, in a unique unit, giga tonnes of oil equivalent. Firstly, as can be seen in this Table around 65 percent of the fossil fuel reserves in the world is coal, and the remaining 35 percent are oil and gas. It means that the reserve of coal in the world is significantly greater than other types of fossil fuels. Secondly, “While, the size and location of reserves of oil and gas abound, coal remains abundant and broadly distributed around the world. Economically recoverable reserves of coal are available in more than 70 countries worldwide, and in each major world region” (WEC, 2007). In other words, the coal reserve is not limited to mainly one location, such as oil and gas in the Middle East. These two geological reasons support the fact that coal reserve will have potential to be dominant fossil fuel in future. 
Table 1: Location of the World’s Main Fossil Fuel Reserves in 2006 

	Region
	Fossil Fuel Reserve (Giga tonnes oil equivalent)
	Fossil Fuel Reserve (percent)

	
	Oil
	Coal
	Gas
	Sum
	Oil
	Coal
	Gas
	Sum

	North America
	8
	170
	7
	185
	0.86
	18.20
	0.75
	19.81

	South America
	15
	13
	6
	34
	1.61
	1.39
	0.64
	3.64

	Europe
	2
	40
	5
	47
	0.21
	4.28
	0.54
	5.03

	Africa
	16
	34
	13
	63
	1.71
	3.64
	1.39
	6.75

	Russia
	18
	152
	52
	222
	1.93
	16.27
	5.57
	23.77

	Middle East
	101
	0
	66
	167
	10.81
	0.00
	7.07
	17.88

	India
	1
	62
	1
	64
	0.11
	6.64
	0.11
	6.85

	China
	2
	76
	2
	80
	0.21
	8.14
	0.21
	8.57

	Australia and East Asia
	2
	60
	10
	72
	0.21
	6.42
	1.07
	7.71

	Total
	165
	607
	162
	934
	17.67
	64.99
	17.34
	100.00


Source: (WCI, 2007) and (BP, 2006)
(2)Method 
This paper calculates the ratio of world consumption to fossil fuel reserves to find out depletion time. Moreover this study endeavours to use econometrics techniques to find out the effect of variables on fossil fuel reserve and is based on the ad hoc liner model, Equation 1:
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Where:
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The models are estimated by autoregressive moving average (ARMA) approaches for fossil fuel reserves from 1980 to 2006.
(3)Result 
To calculate the time that fossil fuels will be depleted by computing ratio of consumption to reserves. Thus, the average ratios of world consumption to reserves for oil, coal and gas can be computed. Figure 1 graphs the trend of ratio of world consumption to reserves for oil, coal and gas from 1980 to 2006. As can be seen in Figure these ratios for oil and gas were constant, around 40 and 60 years respectively. It means during the last 26 years, the reserves of oil and gas were increasing. However, this ratio for coal was decreasing from 350 years to 150 years, in 20 years. This shows the estimation of coal reserve was not very accurate in last two decades. One of the reasons for this big difference is some political policy against releasing the real data. In the other words, to release the real data of reserves has a direct effect on prices and vice versa. Finally, the average of this ratio for oil, coal and gas calculated approximately constant around 40, 200 and 70, respectively, from 1980 to 2006. This means that if the world continues to consume oil, coal and gas at 2006 rates, their reserves will last a further 40, 200 and 70 years, respectively.
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Figure 1: The ratios of world consumption to reserves for oil, coal and gas from 1980 to 2006

As can be seen in Table 2, the first econometrics model estimates the relationship between world oil reserve and consumption and price. This model unexpectedly shows that the oil consumption (at the 99% confidence interval) has a positive effect on world oil reserve, and oil price (at the 60% confidence interval) has a negative effect on world oil reserve. The second econometric model in Table 2 estimates the world coal reserve. World coal consumption (at the 99% confidence interval) has a positive effect, and coal price (at the 99% confidence interval) has a negative effect on the world coal reserve. The last econometric model estimates world gas reserve. This model surprisingly illustrates that the gas consumption (at the 99% confidence interval) has a positive effect on world gas reserve, and gas prices (at the 99% confidence interval) has a negative effect on gas reserve. Thus the models for oil and gas are not usually expected for fossil fuel reserves. Additionally, the Goldfeld-Quandt test, the Durbin Watson test and the F-statistic test for all three models prove that the developed model has 99% significance and neither multicollinearity, heteroscedasticity nor autocorrelation problems.

Table 2: Regression modellings on reserve oil, coal and gas in the world from 1980 to 2006

	Model
	Oil
	Coal
	Gas

	Endogenous Variables →
	World Oil

Reserves
(Billion Barrels)
	World Coal

Reserves

(Billion Tonnes)
	World Gas

Reserves
(Trillion Cubic Feet)

	Exogenous Variables ↓
	Result

	Constant  Variables
	-710.46 (0.99)*
	1199.15(0.99)* 
	-975.91(0.99)* 

	World Oil Consumption (Billion barrels)
	66.48(0.99)* 
	
	

	World Coal Consumption (Billion tones)
	
	-402.82(0.99)* 
	

	World Gas Consumption (Billion cubic feet)
	
	
	0.08(0.99)* 

	Oil Price (US dollars/barrel)
	-1.26(0.60)* 
	
	

	Coal Price (US dollars/short tone) 
	
	39.85(0.99)*
	

	Gas Price (US dollars/ thousand cubic feet)
	
	
	-73.37(0.95)*

	Adjusted R-squared
	0.92
	0.89
	0.98

	Durbin Watson
	1.74
	1.57
	1.65

	F-statistic
	105.94
	52.55
	355.55

	Probability of significant
	(0.99)
	(0.99)
	(0.99)


Source: Data form EIA and BP and modellings computed in Eviews.

*Entries in parentheses denote probabilities of significance.

(4) Conclusion
This paper has shown that the reserves of oil and gas did not decline over the last few decades and predictions that oil and gas are diminishing, were not reliable. On the other hand the prediction about coal reserves over the last two decades was not accurate. The ratios of world consumption to reserves for oil, coal and gas show if the world continues to consume fossil fuels at 2006 rates, the reserves of oil, coal and gas will last a further 40, 200 and 70 years, respectively. In comparison, these figures prove that oil will be depleted earlier than the other types of fossil fuel, and coal will remain longer than oil and gas. Three econometrics models were developed for world reserves of fossil fuel as a function of world consumption and fossil fuel prices. These models have shown that fossil fuel consumption has surprisingly a significant (at the 99% confidence interval) positive effect on oil and gas reserves, and significant negative (at the 99% confidence interval) on coal reserves. On the other hand, a fossil fuel price unexpectedly has had a negative effect on world oil and gas reserves, and a positive effect on the coal reserve. The econometrics results for oil and gas reserve models are in the opposite direction of coal reserve model. 
Consequently, the positive correlation of reserve and consumption for oil and gas in one sides and negative correlation of reserve and price in other sides over the last 25 years shows prediction of reserves were underestimated for oil and gas. On the other hand the negative correlation between reserve and consumption, and plummeted ratios of world consumption to reserves for coal in last two decades, proves that data for coal reserves was overestimated over the last 20 years. Comparing these two results, plus the fact that coal is the main substitution energy for oil and gas, shown that to release fossil fuel reserve data is instrumental in controlling the energy market. Furthermore, oil and gas organisations such as OPEC try to dominate the fossil fuel market and control the prices. The huge coal reserve and its cheap price are the main factors in improving coal potential as the most available fossil fuel in future. Clean coal and environmental problems are still barriers for coal expanding as major fossil fuel. The authors recommend that more variables that influence fluctuation of fossil fuel reserves can be incorporate in the econometrics model to have better analysis and hopes to have solutions to consume coal as a clean energy in the future. 
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