


Capital Budgeting
Learning Problems
Project Evaluation Methods at Topley
Topley Ltd. is analyzing the purchase of new equipment for CAD 220,000. It is estimated that it will reduce company cash outflows from operations by CAD 50,000 per year. Its estimated life is ten years, and it will have zero terminal disposal value. The RRR is 16.0%.
REQUIRED:
1. Compute the payback period.
2. Compute the discounted payback period.
3. Compute the NPV.
4. Compute the IRR.
5. Computer MIRR.
6. Compute the PI.
Project Evaluation Methods at Cott Beverages

Cott Beverages is considering the purchase of a bottling machine for CAD 28,000.  It is expected to have a useful life of seven years with a zero terminal disposal price.  The plant manager estimates the following cash savings:

	Year
	Amount (CAD)

	1
	 10,000

	2
	8,000

	3
	6,000

	4
	5,000

	5
	4,000

	6
	3,000

	7
	3,000

	Total
	 39,000


Cott has an RRR of 16.0%.

REQUIRED:
1. Compute the payback period.

2. Compute the discounted payback period.  
3. Compute the NPV.

4. Compute the IRR.
5. Compute the PI.

Standalone Decision at Rogers

Rogers Company can invest in a new business that requires the purchase of a machine for CAD 120,000.  The machine is expected to last for four years and has a salvage value of CAD 10,000.  Rogers’ staff has prepared the following budgeted income statement for each of the four years, based on expected sales of 450 units per year.

	Revenues
	CAD 90,000

	Operating expenses
	

	  Operator’s salary
	22,000

	  Variable supplies
	6,000

	  Building rental
	3,300

	  Variable lubrication
	7,000

	  Depreciation
	27,500  

	  Variable cleaning
	9,000

	Total operating expenses
	CAD 74,800

	Operating income
	CAD 15,200


Other Information

· The above financial data is based on one shift.  The company is confident it can generate sales of 450 units per year.

· A second shift would have to be introduced to produce more than 450 units.  The operator for this second shift would have to be paid full salary even if the machine did not operate at capacity, and the operator could not be asked to do other work due to strict work rules in the collective agreement. 

· The machine would require an additional CAD 5,000 in raw materials and work-in-progress inventory to be maintained during the machine’s life.

· The equipment belongs to a CCA class with a 25% rate.  The company has many other assets belonging to this class.  

· The company’s tax rate is 45%, and it has an RRR of 12.0%.

· The inflation rate is negligible.
REQUIRED:

1. Should Rogers purchase the new machine?  

2. Would the recommendation change if the company estimated it could sell 650 units per year?

Replacement Decision at Ruby
On January 1, 2003, Ruby Company was contemplating whether to replace a lathe that it uses to produce Widgets. The current contribution margin (profit after variable costs) is CAD 4.00 per unit.
A new lathe could be purchased for CAD 500,000, and it would last eight years, at which time it would be worth CAD 80,000. The old lathe could be sold for CAD 50,000 currently, but could continue to be used for another eight years, after which it would have a salvage value of CAD 10,000.
The company currently produces and sells 200,000 Widgets a year, which is expected to increase by 20,000 units with the purchase of the new lathe. Variable production costs are expected to fall by CAD 2.00 per unit. Inventory requirements are expected to increase by CAD 10,000 initially.
The lathe is subject to a CCA rate of 20%. Ruby’s RRR is 10.0%, and its tax rate is 35%. The inflation rate is negligible.
REQUIRED:
1.  Should Ruby buy this new lathe?
Replacement Decision at Zebra

Zebra Technology Ltd. is a manufacturing firm specializing in the production of sophisticated product components. The company is considering the purchase of a new piece of equipment.
The equipment would cost CAD 141,000 and have a salvage value of CAD 18,000 at the end of its six-year life. The new equipment would replace existing devices that are fully depreciated but have a current market value of CAD 10,000. If the old equipment is kept for another six years, it would have a salvage value of zero.
Zebra Technology is currently selling 50,000 units a year. The new equipment should allow it to sell 15,000 additional units per year over the next six years.
Each unit sells for CAD 12.00, and this is not expected to change over the next six years. Variable costs of production are CAD 7.50 per unit, but this should fall to CAD 5.75 per unit with the more efficient machine. Fixed costs are expected to fall by CAD 10,000 per year.  The new equipment will also reduce the required investment in NWC by CAD 30,000.
Zebra Technology has an RRR of 11.5% after tax. These two pieces of equipment are both in a CCA pool with a rate of 20%. The marginal tax rate is 31%. The inflation rate is negligible.
REQUIRED:
1. Should Zebra Technology buy this new equipment?

Standalone Decision with Inflation at Weatherly

Weatherly Ltd. operates a large mine.  The company wants to purchase equipment to mine additional ore from an undeveloped area of the site.  Bernice Janzen, Weatherly’s controller, is analyzing whether to undertake this project.
The cost of purchasing and installing the equipment is CAD 3.5 million.  The useful life of the equipment is five years with a salvage value of CAD 450,000.  

Weatherly estimates that an additional 6,000 pounds of the metal (16 ounces per pound) will be mined annually for the next five years using the equipment.  Janzen has estimated the price of this metal will average CAD 17.21 per ounce over this period.  The metal prices are uncertain and are a significant risk in this project.
Two new employees are required to operate the new equipment.  Salary and benefit costs for each of these employees are estimated to be CAD 115,000 annually over the next five years.  Equipment maintenance is expected to be CAD 65,000 per year.

The variable cost to mine and process the ore is CAD 5.24 per ounce.  The allocated existing fixed overhead is CAD 1.95 per ounce.

Janzen uses an RRR of 9.0% and a 21% tax rate to analyze this project.  The equipment has a 30% CCA rate.  Inflation is estimated to be 2.0% over the next five years.

REQUIRED: 

1. Determine the NPV of this investment using the nominal approach.

2. Determine the NPV using the real approach.

3. Is the inflation assumption realistic?  Explain.

Standalone Decision with Inflation at Quaker
Quaker Ltd. produces breakfast cereal but is considering expanding into the packaged salad business. This expansion will require an initial investment in new equipment of CAD 2,500,000. The new equipment will be placed in a class with a CCA rate of 20%. At the end of the project, the equipment is estimated to have a salvage value of CAD 350,000.
Sales from the new venture are forecasted at CAD 2,900,000 per year for the first six years and CAD 3,500,000 per year for years 7 through 12.

Variable operating costs for the new venture are estimated at CAD 1,900,000 for the first six years, and CAD 2,100,000 for years 7 through 12. Fixed costs will be CAD 800,000 per year for the entire 12-year period, which includes rent for the new production facility. NWC will average 30.0% of sales throughout the life of the project.
A CAD 850,000 overhaul of the new equipment will be undertaken at the end of year 6. Under the Income Tax Act, this expenditure is capitalized in the same pool as the original equipment.  The half-year rule applies to this expenditure.
It is assumed that at the end of year 12, the equipment will be sold for its estimated salvage value, and the overhaul will not affect this estimate. The firm’s marginal tax rate is 30%. The acquisition of the new equipment and any subsequent betterment are subject to an ITC of 5%.
Its RRR is 5.0%, which is used in all NPV analyses. Company policy is to add 3.0% to this discount rate to allow for the extra risk resulting from a new project.

All estimates are expressed in today’s dollars, and inflation is estimated to be 2.5% per year for the duration of the project.
REQUIRED:
1. Should the proposed project be undertaken? Use the real NPV approach.
Capital Rationing at Bosie
Bosie Ltd. is considering the following capital projects:
	Project
	Cost
(CAD)
	Profitability Index

	Alpha
	4,000,000
	1.18

	Beta
	3,000,000
	1.08

	Charlie
	5,000,000
	1.33

	Delta
	6,000,000
	1.31

	Echo
	4,000,000
	1.19

	Foxtrot
	6,000,000
	1.20

	Golf
	4,000,000
	1.18


Bosie’s capital budget is CAD 12 million, and Charlie and Delta are mutually exclusive.  
REQUIRED:
1.  What projects should be undertaken to make optimal use of the company’s limited capital budget?  Use Solver in Excel.
Projects of Varying Lives at Wilson
Wilson Company is trying to decide between two mutually exclusive projects. The relevant cash flows are:
	Year
	Project 1
(CAD)


	Project 2
(CAD)

	0
	-55,000
	-60,000

	1
	23,000
	15,000

	2
	23,000
	15,000

	3
	23,000
	15,000

	4
	23,000
	15,000

	5
	23,000
	15,000

	6
	
	15,000

	7
	
	15,000

	8
	
	15,000

	9
	
	15,000

	10
	
	15,000


Wilson’s RRR is 7.0%.
REQUIRED:
1. Which project would be selected using the chaining method?
2. Which project would be selected using the equal annuity method?

3. What assumption is made when using both these methods?  Is it always accurate?
Projects of Varying Lives at Jensen
Jensen Industries is considering two mutually exclusive investments.  The relevant cash flows are:
	Year
	Investment A
(CAD)
	Investment B
(CAD)

	0
	-65,000
	-79,000

	1
	40,000
	27,000

	2
	38,000
	27,000

	3
	42,000
	27,000

	4
	
	27,000

	5
	
	27,000

	6
	
	27,000


The RRR is 8.0%.
REQUIRED:
1. Which project should be selected using the chaining method?
2. Which project should be selected using the equal annuity method?

3. What assumption is made when using either of these two methods? Is it always accurate?
Changes in Net Working Capital at Amsterdam
Amsterdam Ltd. has the option to buy a new machine that will increase sales each year over the project’s 3-year life beginning in 2013.

	2012
	2013
	2014
	2015

	CAD 2,500,000
	CAD 3,400,000
	CAD 3,800,000
	CAD 3,900,000


Before undertaking the project in 2013, Amsterdam’s NWC turnover ratio was 9.1. This is estimated to decrease to 7.9 in 2013 due to increased inventory requirements relating to the new machine and then remain the same over the life of the project.
REQUIRED:
1.
Calculate the changes in net working capital in 2013, 2014, and 2015 that need to be incorporated into the NPV analysis.
Taxation Effects of Terminal Cash Flows
REQUIRED:
1. For each case below, determine the relevant incremental terminal cash flows.
Case 1
A piece of land is purchased for CAD 1,000,000 at the beginning of a project and is sold 10 years later at the end of the project for CAD 4,000,000.  The tax rate is 35%, and the capital gain inclusion rate is 50%.  Inflation is negligible.

What if the land is sold for CAD 500,000?

Case 2
A building is purchased for CAD 500,000 at the beginning of a project and is sold four years later at the end of the project for CAD 600,000.  The asset is in a pool with a CCA rate of 10%.  The half-year rule applies. The tax rate is 35%, and the capital gain inclusion rate is 50%.  Inflation is negligible.

	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	UCC
	CAD 500,000
	CAD 475,000
	CAD 427,500
	CAD 384,750
	CAD 346,275

	CCA
	CAD 25,000
	CAD 47,500
	CAD 42,750
	CAD 38,475
	


What if the building is sold for CAD 100,000?

Case 3
A piece of equipment is purchased for CAD 500,000 at the beginning of a project and is sold five years later at the end of the project for CAD 50,000.  The asset is in a pool with a CCA rate of 30%. The half-year rule applies. The equipment is one of many assets in the pool.  The RRR is 10.0%.  The tax rate is 35%, and the capital gain inclusion rate is 50%.  Inflation is negligible.

	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	UCC
	CAD 500,000
	CAD 425,000
	CAD 297,500
	CAD 208,250
	CAD 145,775
	CAD 102,042

	CCA
	CAD 75,000
	CAD 127,500
	CAD 89,250
	CAD 62,475
	CAD 43,733
	


What if the equipment is sold for CAD 120,000?

What if the equipment is sold for CAD 600,000?

Managing Risk by Adjusting the Discount Rate at Rexall
On June 1, 2006, Rexall Ltd. was deciding whether to replace an existing injection moulding machine with a new model being sold by one of its equipment vendors.
The new equipment will cost CAD 85,600 plus sales taxes of CAD 5,992, transportation of CAD 1,000, and installation of CAD 2,500. It is expected to last 10 years, at which time it will have an estimated salvage value of CAD 12,000. The current injection moulding machine has a market value of CAD 45,500 and will also last another 10 years, at which time it will have a salvage value of approximately CAD 1,500.
The current machine produces 580,000 units per year, which sell at CAD 1.50. The new model is expected to increase output by 55,000 units and decrease current variable production costs of CAD 1.29 by CAD 0.35.  Fixed costs will rise by an estimated CAD 10,000 per year due to more complicated maintenance. The new machine is considered more reliable than the current model, so the company feels it will be able to reduce its inventory requirements by CAD 25,000.  All additional output can be sold.
Engineers estimate that the machine will have to be overhauled after five years and that this will cost CAD 200,000. The output is expected to be no more than 580,000 units for five years after the overhaul.
The injection-moulding machine is subject to a CCA rate of 25%. Rexall’s nominal RRR is 11.0%, and profits are subject to a marginal tax rate of 32%. Inflation is estimated to remain at 2.5% over the life of the machine.
The policy at Rexall is to adjust the company’s required rate of return to reflect the specific risk of each project. The following adjustment table is used:
	Category
	Examples
	Adjustment Factor

	High risk
	New products
	+2.0%

	Average risk
	New equipment
	0.0%

	Low risk
	Replacement of existing equipment
	-2.0%

	Mandatory
	Pollution control equipment
	Not applicable


REQUIRED:
1. Should the proposed project be undertaken? Use the real NPV method.

Managing Risk by Adjusting the Discount Rate at Dodson
Dodson Industries is trying to select the best of three mutually exclusive projects with varying levels of risk.  Project A is in risk class 5, Project B is in risk class 2, and Project C is in risk class 3.  

	
	Project A
	Project B
	Project C

	Initial Investment
	CAD 185,000
	CAD 240,000
	CAD 315,000

	Year
	After-tax Cash Inflows

	1
	CAD 85,000
	CAD 55,000
	CAD 95,000

	2
	75,000
	65,000
	95,000

	3
	75,000
	75,000
	95,000

	4
	65,000
	85,000
	95,000

	5
	65,000
	95,000
	95,000


	Risk Class
	Name
	Risk-Adjusted RRR (%)

	1
	Low risk
	7.0

	2
	Low-to-average risk
	10.0

	3
	Average risk
	12.0

	4
	Average-to-high risk
	16.0

	5
	High risk
	19.0


Inflation is expected to be negligible.

REQUIRED:

1.
Which project should be undertaken?

Managing Risk through Management Options at Hansen
Hansen Industries is contemplating developing a new product for sale in the domestic market.  It has decided to utilize decision tree analysis with management options and has broken down the project into the following phases:
Phase 1  
At the start of Year 1, Hansen will complete a technical feasibility study for CAD 620,000.  They estimate there is a 70% chance that the results will favour further development.
Phase 2  
At the start of Year 2, if Hansen decides to proceed, they will invest CAD 1,000,000 to build a prototype of the product.  Hansen estimates there is a 60% chance that the prototype will be suitable for sale.
Phase 3  
At the end of Year 2, if Hansen decides to proceed, they will build a manufacturing facility for CAD 9,000,000
Phase 4
During Year 3, Hansen will begin selling their product.  There is a 50% chance that demand will be strong, generating net cash flows of CAD 17,500,000 a year for three years.  There is a 30% chance that demand will be average, generating net cash flows of CAD 7,500,000 a year for three years.  There is also a 20% chance that demand will be low, generating negative net cash flows of CAD 3,000,000 a year for three years.  If demand is low in Year 3, the firm will terminate the project and avoid the negative cash flows in Years 4 and 5.  If demand is high, the capacity of the plant will be expanded, and the price of the product raised, increasing cash flows to CAD 22,500,000 in Years 4 and 5. 
Hansen’s RRR is 9.5%.  Inflation is expected to be negligible, and all cash flows are after-tax.
REQUIRED:

1. Calculate the expected NPV and coefficient of variation for this project.

2. What are the different types of management options being used?

Managing Risk through Management Options at Acme
Acme Auto Parts is contemplating developing a new transmission.  Development costs are high, and the chances of failure at the different stages of the project are significant.  To accurately estimate the NPV and reduce risk, Acme has decided to incorporate management options using decision trees.
Initially, Acme plans to spend CAD 500,000 on basic designs.  It believes there is a 60% chance these plans will be successful.  If the basic designs fail, the company thinks it can get back part of the expense by selling its ideas to a foreign manufacturer for CAD 125,000.  

The next stage, at the end of Year 1, involves developing five prototypes for CAD 95,000 each.  Once developed, the prototypes will be thoroughly tested, and the company expects that there is a 50% chance that these tests will be successful.  If unsuccessful, the prototypes and specially purchased production equipment can be sold for CAD 150,000.

At the end of Year 2, a new production line will be built for CAD 5,000,000.  If demand is strong, net cash flows will be CAD 3,500,000 a year for 4 years.  There is a 60% chance this will occur.  If demand is moderate, net cash flows will be CAD 2,000,000 a year for 2 years, and there is a 20% chance of this happening.  Finally, if the product is a failure, net cash flows will only be CAD 1,000,000 a year for one year.  
If the production equipment is only used for one or two years, it could be sold for CAD 3,000,000.  If demand is high, management can expand the production line for CAD 1,000,000 in Year 3 to increase net cash flows to CAD 4,500,000 in Years 4, 5, and 6.

Acme’s RRR is 12.0%.  Inflation is expected to be negligible, and all cash flows are after-tax.
REQUIRED:

1. Calculate the expected NPV and coefficient of variation of this capital project.
2. What are the different types of management options being used?

Complex Capital Budgeting with Spreadsheets at Magnum
Magnum Ltd. produces auto parts and assemblies for car and truck manufacturers around the world. Its headquarters are in Toronto, Ontario, but it currently has production facilities in Canada, the U.S., Europe, and China. Magnum began operations in 1975 in Oshawa, Ontario, and has grown to be one of the world’s largest auto parts producers. Its keys to success have been its ability to remain non-unionized in the highly organized North American auto sector and rely heavily on flexible, automated production systems. It has been able to keep the union out of most of its plants by recruiting primarily immigrant workers who traditionally do not support unions.
Magnum has been growing at double-digit rates over most of the last 25 years, but has seen its growth fall dramatically in the previous few years as the company has matured and competition has intensified. The falling growth rates have hurt the company’s share price, creating considerable concern among shareholders and a lot of pessimism on the part of equity analysts. The CEO and founder, Heinz Becker, hopes to return growth rates to their previous levels by diversifying operations into new areas of manufacturing.
The two options for expansion that Magnum is currently contemplating are the design and assembly of an electric car and the production of solar generators for the industrial market.

Ford Motors, Magnum’s biggest North American customer, has asked the company to design and manufacture an electric commuter car modelled after the new General Motors Volt, which it would sell in its dealerships. It was felt that this car would appeal to young and environmentally conscious drivers who would be attracted by the vehicle’s low operating costs and emissions. Ford did not feel it could manufacture the product economically due to its high labour costs, but still felt that it needed to include such a vehicle in its product line to attract younger buyers who might trade up to larger, higher-margin Ford cars, SUVs, or trucks as their incomes grow. Magnum is experienced in the manufacturing of auto parts and assemblies and does not feel that the production of a complete vehicle would be beyond the company’s abilities.
The production of solar generators might prove more problematic for Magnum. In the past, it produced engine parts, but never a complete engine unit. The primary concern is that Magnum would have to establish a distribution system for this product. This would mean either establishing its own sales network or selling it through an existing system. A considerable number of John Deere, Caterpillar, and Komatsu dealers have expressed interest in selling this product and providing service.
Electric Cars
To build the electric cars, an assembly plant will have to be constructed. Magnum currently has enough capacity to manufacture most of the components for the new car and can buy the remainder from other suppliers.  The building is estimated to cost CAD 8,050,000, and the production equipment CAD 35,600,000. The plant will be located in a rural area, so the land will be inexpensive at CAD 1,350,000. It is estimated that the plant and equipment will have a life of 15 years before the product becomes obsolete and the facility is sold off. At that time, the land is expected to be worth CAD 2,900,000, the building CAD 1,360,000, and the equipment a negligible amount in today’s dollars. The building is subject to CCA at a rate of 10% and the equipment at a rate of 30%. The building must be amortized separately in a separate pool as per the Income Tax Act. Magnum is a large company, so the equipment pool includes numerous purchases and sales each year.
The capacity of the proposed plant is 48,000 vehicles per year. Sales are only expected to be 14,000 initially due to production “ramp-up” problems and weak initial demand as Ford builds customer interest. Demand is expected to grow at 25.0% for the first 5 years, followed by growth of 4.0% for the remaining 10 years. Demand for electric cars is seasonal and is expected to adhere to the following demand pattern: 
	January
	5.0%

	February
	5.0%

	March
	15.0%

	April
	15.0%

	May
	10.0%

	June
	10.0%

	July
	10.0%

	August
	10.0%

	September
	10.0%

	October
	5.0%

	November
	4.0%

	December
	1.0%


Magnum’s net working capital will increase with the addition of this new facility.  An NWC Turnover Ratio of 8.0 based on monthly sales is likely to be required over the life of the project.

Electric cars will be sold directly to Ford for CAD 10,760, which will distribute them through their dealer network. Magnum expects it will cost approximately CAD 10,250 to produce a vehicle. An additional CAD 1,580,000 in non-traceable factory costs are expected, along with CAD 510,000 in incremental corporate overhead related to the project per year.
Prices and costs are expected to rise at the inflation rate of 2.0% per year for the duration of the project. Other than sales and costs of goods sold, all costs are incurred uniformly throughout the year.
Solar Generators
A new assembly plant will have to be built to manufacture solar generators. Existing capacity could be used to produce most of the components; otherwise, parts production will be outsourced. Land for the new facility is estimated to cost CAD 2,320,000, and the building CAD 6,640,000. Production equipment worth CAD 24,550,000 will also be required, with a maximum capacity of 23,500 units per year. The plant will have a life of 10 years, at which time the land can be disposed of for CAD 3,700,000 and the building for CAD 590,000. The estimated salvage value of the equipment is negligible. All estimates are in today’s dollars. The building is subject to a CCA rate of 10%, and the equipment is subject to a rate of 30%. The building is being amortized in a separate pool as required in the Income Tax Act.

Magnum will have to increase its net working capital to support this project. The NWC ratio is expected to be 6.5 based on monthly sales.
Magnum is confident it can sell 5,300 generators in the first year. This will grow by 20.0% annually in the first five years, followed by a normal growth rate of 3.0% for the remainder of the project. The selling price will be CAD 25,400 per unit. Sales are expected to adhere to the following seasonal pattern: 


	January
	3.0%

	February
	15.0%

	March
	15.0%

	April
	5.0%

	May
	5.0%

	June
	5.0%

	July
	5.0%

	August
	5.0%

	September
	15.0%

	October
	15.0%

	November
	10.0%

	December
	2.0%


The cost of goods sold is estimated at CAD 24,250 per unit. Non-traceable factory costs are expected to be CAD 885,000, and incremental corporate overhead should approximate CAD 856,000 annually. Magnum has decided to sell the product through its own sales network as it feels neither John Deere, Caterpillar, nor Komatsu dealers will put the needed effort into marketing the product. A national sales manager with a base salary of CAD 84,000 and a commission of 20.0% of gross profit would be hired along with five salespeople at a base salary of CAD 40,000 and a commission of 20.0% of gross profit.
Prices and costs are expected to rise at the inflation rate of 2.0% per year over the project. Other than sales and costs of goods sold, all costs are incurred uniformly throughout the year.
Cost of Financing
Magnum has a corporate cost of capital equal to 10.0%. It is expected that the electric cars project will have a similar risk level as the project is directed at the same customers and is influenced similarly by the business cycle. The solar generator project’s cost of capital is 13.0%, given the more cyclical nature of the construction industry and the high level of global competition. Also, as this is a venture into a new product area, Magnum’s policy is to raise the cost of capital by 3.0% to reflect greater project risk. The corporate tax rate is 30%.
REQUIRED:
1. Calculate the NPV, IRR, and discounted payback period for the electric cars and solar generator projects. Use the nominal approach.
2. Using Excel’s Data Table feature, determine the change in NPV for each project if the actual RRR was 5.0% lower or 5.0% higher than the rate specified rate in intervals of 1.0%.

3. Which project(s) should Magnum pursue? Explain.
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