ECO112J4

MICROECONOMICS 1

WEEKS 7 & 8
       PBL TASK 3

COST & REVENUE
SUBMIT PRESENTATION FILE BY WEEK 9 [23 NOVEMBER 06 ]

TO:
fp.forsythe@ulster.ac.uk.   File may be in WORD or POWERPOINT format.

Formal group presentations (20 MINUTES EACH) will take place in Week 11 

[7 DECEMBER 2006] during class hours.
1
Using Performance Statistics, 2000-2001, published by the British Library and available

at  http://www.bl.uk/pdf/p29-p37.pdf   

     (a)  
Describe briefly the nature of the output generated by the British Library.

     (b)
Identify the factor inputs used by the British Library to generate its output.

     (c)
Has the Library
performed well over the 1998-2001 period?  Justify your answer.









[5 MINUTES]

2  (a)
Complete Table 1A  [This table is available on the WebCT for your convenience]

    (b)
Do the data in Table 1A relate to a short-run or long-run scenario?   Explain your 


    answer

    (c)
What do the data tell us about factor intensity at HAPPYLIFE BISCUIT Co?

    Explain your answer.

    (d)
What economic principle is evidenced by the completed MPL  column ?

    (e)*
Graph TR and TC and determine the Qx which maximises profit.

    (f)*
Graph MR and MC and determine maximum profit output level.

    (g)
Suppose P/unit x is given by Table 1B.  Determine MR and recalculate maximum profit 


   output level. 

* You can use Word or Excel to plot the graphs if that is convenient.   This would facilitate the group presentation in Week 11. 



























[5 MINUTES]

3  (a)
Complete Table 2

    (b)
Are the MC and AC data consistent with the basic theory you met in the TEXT?

    (c)
Do the data in Table 2 depict a short-run or long-run scenario?

    (d)
Using the source, Wind Power Economics (EWEA, 2005), available at:

http://www.ewea.org/fileadmin/ewea_documents/documents/publications/factsheets/factsheet_economy2.pdf    (and/or any other source you have found), identify the likely sources of economies of 


scale in the production of wind power energy.










[5 MINUTES]

4
Identify the economic and environmental arguments FOR and AGAINST the use of 

wind power to generate electricity





















[5 MINUTES]

Notes  for Task Leader:

You may need to prompt the group to encourage discussion in the following areas: 

Key concepts

Total costs and total sales revenue, marginal and average cost; marginal and 

average revenue; profit maximisation; short run and long run production costs; fixed and variable factors; fixed and variable costs; law of 




diminishing returns; economies and diseconomies of scale; U-shaped unit 




and marginal costs in short and long run.

.

Essential Learning Resources

The firm’s supply decision


Begg ch 6, Sections 6.5-6.7

Short run production costs


Begg ch 7, Sections 7.7-7.8



Long run production costs


Begg ch 7, Sections 7.2 to 7.6



Production Costs



WebCT Presentation

LEARNING OUTCOMES: AFTER THIS TASK STUDENTS WILL BE ABLE TO:

· know the importance of the distinction between the short and long run in the analysis of production costs

· understand the determinants of unit costs in both the short-run and long-run 

· be able to apply their knowledge of production costs to analyse specific industrial situations

DATA

TABLE 1A       HAPPYLIFE BISCUIT COMPANY:  Cost and Revenue Data

	Units of

Capital (K)

(1)


	Units of  Labour

(L)

(2)
	Output

(Qx)

(3)
	MPL

(4)


	TFC

(5)
	TVC

(6)
	TC

(7)
	AFC

(8)
	AVC

(9)
	ATC

(10)
	MC

(11)
	TR

(12)
	AR

(13)
	MR

(14)

	200
	0
	0
	
	
	
	
	
	
	
	
	
	
	

	200
	10
	20
	
	
	
	
	
	
	
	 
	
	
	

	200
	20
	45
	
	
	
	
	
	
	
	
	
	
	

	200
	30
	80
	
	
	
	
	
	
	
	
	
	
	

	200
	40
	100
	
	
	
	
	
	
	
	
	
	
	

	200
	50
	110
	
	
	
	
	
	
	
	
	
	
	

	200
	60
	116
	
	
	
	
	
	
	
	
	
	
	

	200
	70
	120
	
	
	
	
	
	
	
	
	
	
	

	200
	80
	122
	
	
	
	
	
	
	
	
	
	
	


NOTE:
P/unit L = £8;   P/unit K = £5; P/unit x = £35 (price is fixed for all Qx sold by firm);


MPL = Marginal Product of Labour  [see TEXT, pp 112-113]

TABLE 1B

	Output  Qx
	0


	20
	45
	80
	100
	110
	116
	120
	122

	P/unit x
	35


	33
	31
	29
	27
	25
	23
	21
	19


WIND POWER DATA

The electricity produced by a wind turbine over one year is measured in kilowatt hours/year (kWh/year).  The maximum yearly output of a wind turbine will depend upon the power producing capacity of the turbine (measured in kilowatts, kW) and the number of hours/year at which the turbine operates at full capacity.   The latter is clearly dependent upon wind conditions, with coastal and upland areas offering the best sites.  The maximum yearly output of a wind turbine is given by:

OUTPUT (kWh/year) = TURBINE POWER  (kW ) *  TIME (hours /year at full-load)
 

TABLE 2:
WIND POWER OUTPUT and ESTIMATED COSTS per kWh 

	Wind Strength 
	TIME

Full-Load

Hours / year

(1)
	OUTPUT

[kWh/year]

(2)
	Average Cost

[c€/kWh]

(3)


	Total Cost

[c€]

(4)
	Marginal Cost

[c€]

(5)

	LOW
	1500
	
	7.6
	
	

	LOW
	1700
	
	7.0
	
	

	MEDIUM
	1900
	
	6.5
	
	

	MEDIUM
	2100
	
	6.0
	
	

	MEDIUM
	2300
	
	5.6
	
	

	HIGH
	2500
	
	5.2
	
	

	HIGH
	2700
	
	4.9
	
	

	HIGH
	2900
	
	4.7
	
	


Source:  Data in Column (3) derived from European Wind Energy Association (2005), Wind Power 


Economics, Fig. 1, available at 

http://www.ewea.org/fileadmin/ewea_documents/documents/publications/factsheets/factsheet_economy2.pdf      Also available from the module WebCT

NOTE:  Turbine capacity = 1,000kW; c€ = Euro cents; Average Cost data in Column 3 assumes that 


capital costs and O&M costs are discounted at 7.5% discount rate [see discussion in above 


publication re. Figs. 1 & 2].

http://www.awea.org/windletter/wl_03may.html
MAY, 2003
The Cost of Wind Power
How much does wind power cost? It would be nice if there were an easy answer to that question. However, because there are so many issues that go into the final cost, it is not simple to pin down. At the WINDPOWER, 2003 conference in Austin, Tex., the presenters at the Fundamentals of Wind Energy pre-conference seminar laid out the issues that go into determining the cost of electricity from a wind power plant.
Thanks to the speakers at the pre-conference seminar. The material for this article on the costs of wind power was derived from their presentations:
Bruce Bailey –president and owner of AWS Scientific, on wind resource measurement and siting
Kathy Belyeu – AWEA strategic communications, on the U.S. wind power market and drivers
David Blittersdorf – president of NRG Systems, Inc., on residential wind installation
Jim Caldwell – AWEA policy director, on transmission access for wind projects
Robert Gates – senior vice president of GE Energy, on the economics of wind energy
Robert Poore – president of Global Energy Concepts, on large-scale wind energy technology
Randall Swisher –AWEA executive director, on an overview of the U.S. wind energy industry
The main drivers that impact the cost of electricity from a wind plant are the following: the yearly amortized cost of building and maintaining the plant, divided by the amount of electricity produced.
This can be expressed through the following formula:
	cents/kWh =
	(capital recovery cost + operations and maintenance cost)

	 
	[image: image1.png]




	 
	(kWh/year) 


Additional revenue streams, such as the production tax credit and a 'green' credit where available, further reduce the cost to the consumer that the wind farm owner must charge to gain a good return on investment. 
Money In
In order to determine how much electricity a wind farm could produce, the first place to start is to get a good idea of the wind resource available. Since the energy in the wind is related to the cube of the wind speed [Power in the Wind (W/m2)= (wind speed)3 x ½(air density) x swept rotor area], small variations in the wind speed can lead to large changes in power output. For example, according to industry estimates from a couple of years ago, a wind farm at a site with wind speeds of 7.15 m/s (16 mph) would cost 4.8 cents per kWh, where one at a site with wind at 8.08 m/s (18.07) would cost 3.6 cents per kWh, a 25% reduction in cost. 
In general, utility-scale wind farm developers look for wind speeds of greater than 7 meters per second (m/s, 15.66 miles per hour) at the height the generator will be placed. Wind speed measurement technology is improving, which helps developers more clearly define what the potential energy resource at specific sites and different hub heights will be. 
Electricity production is also related to the swept rotor area, which is a factor of the square of the length of one blade. Since energy production is exponentially related to size, but the cost of the turbine is related linearly to size, the drive toward larger turbines has been one of the main factors behind wind power's dramatic reduction in costs. 
Another main element in determining how much electricity a wind farm can produce is the reliability of the technology – how much of the time the wind farm is available to operate. Where some of the early wind turbines that were installed in California were available to produce electricity less than a third of the time, today's technology is available to take advantage of good winds more than 98% of the time. 
Money Out
After determining how much electricity a wind farm could produce, the next question is how much it will cost to build and maintain.
The benchmark figure that the wind industry uses to calculate costs for installing a wind plant is $1 million per megawatt of installed capacity. According to Gates, about 70% of a project's cost is the turbine itself. Other industry analysts confirm that about 10% goes toward legal and financing fees, and about 20% goes toward construction. In addition to the economies of scale related to turbine size discussed earlier, larger wind farms also bring economies of scale in construction and transaction costs. Assuming the same wind speed of 8.08 m/s, the same wind energy analysis as above estimates that a 3-MW wind farm would produce electricity that cost 5.9 cents per kWh, whereas a 51-MW wind farm would produce power for 3.6 cents per kWh, a nearly 40% drop. 
A rule of thumb for operations and maintenance costs is about one-half to two-thirds of one cent per kWh generated. 
The other main cost factor that must be put into the final cost of energy calculation is the capital recovery cost, or how much money needs to be returned to the debt and equity providers. For debt, the longer the term of the loan and the more secure the power purchase agreement, the lower the interest rates will be. For equity, returns vary with risk. According to Gates, because the technology is a relative newcomer, the perceived risk of a wind farm may be higher than the actual risks, which leads to higher requirements for returns on investment. 
After calculating how much electricity the wind farm is likely to produce and how much it will cost to finance, build, and maintain it, one can get a good idea of what the electricity will cost to produce. Other revenue streams such as the value of the production tax credit and "green credits" help to provide an adequate after-tax income to the owner, while keeping the price of electricity low enough to compete with other resources. 
In the best wind resource areas with the value of the production tax credit taken into account, wind has been reportedly selling on the wholesale market for prices less than three to four cents per kWh, a level that compares well with the cost of power from new coal or gas-fired facilities. 
So, while it is still not easy to answer the question of how much wind power costs, it is easy to see that the costs have come down dramatically in the past two decades, and will continue to decrease as the wind industry continues to mature and innovate. Some opponents of wind power say that the hidden costs that wind power imposes on the transmission system are high because the system must be prepared to absorb wind power's variability without reducing reliability. Next month, the Windletter will examine what the costs are of maintaining reliability on an electrical system with a portion of wind in the portfolio (see Article).  







� The definition of kWh is available from � HYPERLINK "http://www.gcse.com/energy/kWh.htm" ��http://www.gcse.com/energy/kWh.htm�:


 











