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Question #1: [4 points]
Discuss within a paragraph or two the similarities and differences between ‘energy demand’ and ‘energy consumption. (4 points)
	Answer:
Energy demand refers to the use of various forms of energy in order to satisfy one’s needs. It helps in describing a relationship between the price or any other economic variable and the energy usage. 
Energy Consumption, on the other hand, focusses on manifestation of the satisfied demand. Once the decision regarding the purchase and to consume has been made, the concept of energy consumption comes into picture where-as Energy Demand focusses on the phase prior to decision making regarding purchase. 
The following example will help in a better understanding of the two concepts:- A car's speedometer is like the demand meter and the odometer is like a consumption meter. Two cars could travel the same 50 miles road, one at 10 miles per hour for 5 hours and the other at 50 miles per hour for 1 hour. It takes a much more capable and expensive engine to power the car at 50 miles per hour than it does to power the one going at only 10 miles per hour. Although the distance travelled by both the cars is same i.e. the demand but the power required by latter car is much higher i.e. the consumption required.





Question #2: [4 points]
Look at data provided in the table containing energy consumption of various sectors in Canada and answer the question.    
	Energy demand in Canada
	2006
	2007
	2008
	2009
	2010

	
	
	
	
	
	

	Producer consumption
	1,319,061
	1,326,389
	1,263,257
	1,284,317
	1,177,521

	Energy use, final demand
	7,495,680
	7,877,622
	7,840,733
	7,442,670
	7,606,813

	Agriculture
	229,207
	235,493
	239,118
	210,602
	246,059

	Residential
	1,281,629
	1,400,354
	1,401,504
	1,324,112
	1,263,894

	Commercial and other institutional
	1,058,149
	1,105,950
	1,122,558
	1,036,357
	1,018,346

	GDP: million 2002 dollars
	1,191,403
	1,218,981
	1,229,786
	1,193,211
	1,233,930


Calculate annual growth rates of energy use in agriculture from 2009 to 2010, and from 2008 to 2009. Be sure to show your calculation.
	Answer: 
Annual Growth Rate from 2009-2010 : (246,059/210,602)1 - 1 = 16.836%
Annual Growth Rate from 2008-2009 : (210,602/239,118)1 - 1 = - 11.925%









Question #3: [4 points]
Using the information provided in the table in Question #2, calculate income elasticity of energy use between 2008 and 2009, and between 2009 and 2010. Be sure to use mid-point formula and to show your calculations.
	Answer:
Income elasticity of energy = % change in energy use/% change in GDP
% change in energy use from 2008 to 2009 = [(7,442,670-7,840,733)/( 7,442,670+7,840,733)/2]
                                                                      = - 5.209%
% change in GDP from 2008 to 2009 = [(1,193,211-1,229,786)/( 1,193,211+1,229,786)/2]
                                                             = -3.0190%
Income elasticity of Energy use between 2008 and 2009 = -5.209%/-3.0190% = 1.7254
% change in energy use from 2009 to 2010 = [(7,606,813 - 7,442,670)/( 7,606,813+7,442,670)/2]
                                                                      = 2.1814%
% change in GDP from 2009 to 2010 = [(1,233,930 - 1,193,211)/( 1,233,930 + 1,193,211)/2]
                                                             = 3.3553%
Income elasticity of Energy use between 2009 and 2010 = 2.1814%/3.3553% = 0.6501



Question #4: [4 points]
What are the differences and similarities between ‘elasticity’ and ‘annual growth rate’? As an economist, which one do you prefer? Why? Explain briefly. (4 points)
	Answer:
Annual Growth rates are a commonly used trend indicator which helps in understanding the percentage annual change of the underlying variable
Elasticity, on the other hand, helps in measuring the % change in the demand/dependent variable with % change in the determining variable or the driver
As an economist, both the indicators are important as each one of them helps in measuring the different statistical measure which can be applied to various situations depending on the kind of analysis being carried out. However, Elasticity will be preferred over the annual growth rates because elasticity helps in understanding the change in the dependent variable vis-à-vis change in the underlying driver like income, price etc. For instance, if the demand has increased over a period, the annual growth rate will analyze the percentage increase in the demand but the elasticity will help in analyzing the various drivers and its relevant impact and the intensity on the demand growth. Hence, as elasticity focuses on understanding the drivers behind the change, it is preferred as an economist.








Question #5: [4 points]
“Energy demand management is relatively a new phenomenon” Explain this statement by defining energy demand management and providing a brief overview of its evolution.
	Answer:
Energy has been an important factor of human civilisation with demand for affordable and clean energy for the social and economic development. There has been a demand and transformation in the energy system from a biomass centred traditional system to a modern system with the advent of industrial revolution in the 18th century. The industrial revolution explored the sources of gas energy and its demand for oil, natural gas, coal which went beyond the expectations of humans. There was an important growth in the development of expectations with technological development. There was the improvement in the standards of living with the industrialized countries and its energy demand.
There was growth in the per capita consumption of energy and demand around energy between World War II and 1970. This resulted from the post-war rebuilding projects and rise in infrastructure projects. There were initiatives for energy consumption and improvements with changes in the composition of the structure in the world economy.
The important factors throughout the history that shaped the evolution of energy demand was the steam engine in 1850, Electric motor during 1875, Gasoline Engine during the 1900s, Vacuum tube between 1900s and 1925, Commercial aviation and television between 1925-1950, Nuclear energy during 1975, Microchip and the internet from 2000 to 20008.
There has been an emergence of the global energy demand and economic development with emerging economies with a focus on the demands of power generation and building industries in order to grow the primary energy consumption sources.





Question #6: [4 points]
Check out and familiarize with the example on page 13 of SCB (SCB: Chap 2) about how much primary energy product may be needed for having a work done, and then, answer the following question. Suppose you drive 20 km (back and forth) to school on a regular basis, a total of 80 days a year. You estimated precisely and found that your car costs 2 liters of gas every day with a total of 160 liters of gas to your commute to school every year. Through your Energy Economics course, you decided to find out how much crude oil has to be present in the oil field for your annual commuting needs to school. You know that the fuel you buy from pumps involves a transportation loss of 5%; the refinery operates at an efficiency of 95%; the gasoline conversion rate at the refinery from crude is 30%; and the crude oil recovery from oil field is 20%. Calculate how much crude oil has to be in the field to satisfy your annual commuting energy need.
	Answer:
Quantity of gas required per year = 160 liters
To supply 160 liters of gas, the refinery needs to produce 160/(1-5%) = 168.4211 liters (as 5% is lost)
The input requirement of the refinery = 168.4211/95% = 177.2853 liters (refinery operates at 95% efficiency)
Gasoline conversion is  30%, so crude requirement = 177.2853/30% = 590.95 liters
In order to produce 590.95 liters crude, quantity of crude oil present = 590.95/0.20 = 2,954.76 liters
Hence, in order to satisfy the demand, 2,954.76 liters of crude oil has to be in the field (rounded-off)




Question #7: [4 points]
A rational consumer’s utility function is, , where, U represents utility, X represents all other goods and E represents Energy. The consumer’s budget constraint is $200 and the prices of Energy and other goods are $4 and $2, respectively. With the objective of maximizing utility, how much X and E the consumer should buy? Show your entire calculation. 
	Answer:

U=X0.5 E0.5
MUx = dU / dX => 0.5 X -0.5
MUe = dU / dE => 0.5 E -0.5
Maximizing utility where ratio of MU to P of E and X are same.
0.5 X -0.5 / 2 = 0.5 E -0.5 / 4
X -0.5 = 0.5 E -0.5 x 2/ 4​ x 0.5
X -0.5 = 1/2 ​​E -0.5
1/X0.5 = 1/2E0.5 or X0.5 = 2E0.5
X = 4E
Budget Constraint, Y = Px.X + Pe.E
200 = 2 x 4E + 4E
E = 200 / 12 => 16.66
X = 4 x 16.66 => 66.66
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Question #8: [8 points]
You are given the following table containing GDP and energy use in three sectors of Alberta economy in two different years.
	
	GDP
	Energy Use

	
	2010
	2015
	2010
	2015

	Goods production
	44.41
	49.94
	10.78
	11.80

	Service production
	55.59
	60.06
	13.75
	15.00

	Industrial Production
	33.60
	37.09
	27.08
	27.90

	Total
	133.6
	147.09
	51.61
	54.7


Calculate GDP Shares and energy intensities in one table as has been done in class. Also calculate the three effects – activity effect, intensity effect and structural effect and present in a separate table. Calculate the total effect and the residual as well on the right of the table adding two more columns.
	Answer:
The GDP shares and energy intensities is shown below
	 
	GDP Share
	Energy Intensities

	 
	2010
	2015
	2010
	2015

	Goods Production
	0.33241
	0.33952
	0.2427
	0.2363

	Service Production
	0.416093
	0.40832
	0.2473
	0.2498

	Industrial Production
	0.251497
	0.25216
	0.8060
	0.7522

	Total
	1
	1
	0.3863
	0.3719



The three effects along-with total explained effect, actual and residual is shown below

	 
	Activity Effect
	Intensity Effect
	Structural Effect
	Total Effect
	Actual
	Residual

	Goods Production
	0.44621
	-0.09528
	0.07664
	0.42757
	1.02
	0.59243

	Service Production
	0.46005
	0.05560
	-0.10686
	0.40879
	1.25
	0.84121

	Industrial Production
	0.70740
	-0.45402
	0.01791
	0.27130
	0.82
	0.54870

	Total
	5.21122
	-1.92668
	0.00000
	3.28454
	3.09
	-0.19454









Question #9: [4 points]
Check your answer and make sure that you have followed all direction provided on the first page. 
	Answer: No need to write anything here.
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