Commerce 354 Mid-term Examination (two hours) February 6, 2014
Question 1 [25 marks]
Alfie Ltd. produces unique electronic parts for sophisticated mining equipment. They have been in business for 10 years and have two customers. Customer “A”, located in North America, has ordered #20,000 units annually for many years while customer “B” is relatively new. Customer “B” first ordered 8,000 units two years ago and #13,000 in 2013. Customer “B” is located in South America where demand is growing and expects to require #16,000 units next year and potentially future growth of 10%. The selling price has remained constant for several years. 
There has been no inflation and the company uses equipment that needs to be serviced every #10,000 units of production. The company factory capacity would enable it to make #60,000 units per year. The equipment was serviced on the first days of 2012. Each servicing costs $50,000. The accountant has provided this information from company records.  
	 
	
	2013
	2013
	
	

	 
	 
	Totals
	Unitized
	
	2012

	Revenue
	 
	 3,300,000 
	100
	
	 2,800,000 

	 
	
	 
	 
	
	 

	DM & DL
	
	 382,140 
	 11.58 
	
	 324,240 

	Overhead
	
	 2,420,000 
	 73.33 
	
	 2,170,000 

	 
	Gross Margin
	 497,860 
	 15.09 
	
	 305,760 

	Selling & Admin
	 315,000 
	 9.55 
	
	 290,000 

	 
	Profit
	 182,860 
	 5.54 
	
	 15,760 


a) 


a) Calculate the expected profit for 2014 [10 marks]
	
	Unit
	Total
	
	

	Selling Price
	$100
	$3,600,000
	Annual Batch costs
	Annual Production

	DM DL
	(11.58)
	(416,880)
	Batch 1 2012    $50,000
	#10,000

	VOH
	(40)
	(1,440,000)
	Batch 2 2012    $50,000
	[bookmark: _GoBack]#10,000

	Variable Selling 
	(5)
	(180,000)
	Batch 3 2012    $50,000
	#  8,000

	Batches (three)
	
	($150,000)
	Total 2012 = $150,000
	Total 2012 = #28,000

	Fixed Selling
	
	($150,000)
	Still Batch #3
	#2,000

	Fixed Overhead
	
	($900,000)
	Batch 4 2013    $50,000
	#10,000

	
	
	
	Batch 5 2013    $50,000
	#10,000

	
	Profit
	$363,200
	Batch 6 2013    $50,000
	#10,000

	
	
	
	Batch 7 2013    $50,000
	#1,000

	Total VC
	$56.58
	
	Total 2013 =  $200,000
	Total 2013 = #33,000

	
	
	
	Still batch #7
	#9,000

	
	
	
	Batch 8 2014    $50,000
	#10,000

	Demand in 2014
	
	
	Batch 9 2014    $50,000
	#10,000

	#20,000 + #16,000 
	
	
	Batch 10 2014  $50,000
	# 7,000

	Total = #36,000
	
	
	Total 2014 = $150,000
	Total 2014 = #36,000


Overhead
First isolate out the batch costs which are $200,000 in 2013 and $150,000 in 2012
[$2,420,000 – (4 x $50,000) ] – [ $2,170,000 – ( 3 x $50,000) ] = 		$200,000	=	$40 per unit
		#33,000 - #28,000					#5,000

Fixed costs = $2,420,000 – (#4 x $50,000) - $40 (#33,000) = 	$900,000		
 Selling & Administration
$315,000 - $290,000		= $5 per unit		Fixed = $315,000 – ($5 x 33,000) = $150,000
#5,000



b) A special order has been received by Alfie to make a deluxe part selling for $180 per unit in 2014. It will require the same hourly labor, however there will be initial training that will cost $22,000. The deluxe unit will require $110 more in materials per unit. The deluxe order is for #30,000 units. 
Should they accept the order support your recommendation with calculations. [15 marks]
The “value “ of this special order must consider the opportunity costs as maximum output per year is #60,000. Expected demand for Alfie is #36,000 + #30,000 equaling #66,000. Since it is a different product, deluxe, it is not likely to cannibalize existing sales. The issue becomes the calculation of the degree of opportunity cost.
The best case scenario for opportunity costs is that they need only sacrifice #6,000 units (66,000- 60,000). However, since there are two customers “A” at #20,000 and “B” at #16,000 it is hard to conclude that either A or B will take a partial order. The nature of the product is critical as it is sophisticated, unique and is an input to a much bigger piece of mining equipment. The customers would not like multiple suppliers for such a unique, specific electronic component.
Most optimistically they would make #60,000 units and be able to reduce an existing customer by only #6,000 units.
Benefit
Revenue gained	#30,000 	@	 $180		=	5,400,000
Costs saved 		# 6,000	@	$56.58		=	   339,480
COSTS
Revenue lost		#6,000 	@	$100 		=	 (600,000)
Additional batches		3*	@ 	$50,000	=	(150,000) 	* go from 3 to 6 batches
New order VC		#30,000	@	$51.58	*	=	(1,547,400) 	* Likely no selling commission
Extra costs		#30,000	@	$110		=	(3,300,000)
			Net impact					$142,080

One time cost of $22,000 is very small and the payback under the optimistic scenario would be:
		$22,000 / $142,080 = .15 or about two months
Compare to current level of income of $353,120 makes the option very attractive however, this is once and it makes a very big assumption that the existing customers would somehow be OK with a partial order. This is unlikely since one customer is 10 years old while the other is growing substantially.
What is the best strategy for Alfie with respect to its capacity?
Lose One Customer 
Benefit
Revenue gained	#30,000 	@	 $180		=	5,400,000
Costs saved 		# 16,000	@	$56.58		=	   905,280
COSTS
Revenue lost		#16,000 	@	$100 		=	(1,600,000)
Batch				2*	@	$50,000	=	   (100,000)	* Go from 3 to 5 batches
New order VC		#30,000	@	$51.58	*	=	(1,547,400)	 * Likely no selling commission
Extra costs		#30,000	@	$110		=	(3,300,000)
			Net impact					($242,120)

Side Calculation: 
Difference is #10,000 more in lost margin and one more batch
	#10,000 (100 – 56.58)					= 434,200
	One less (#6 to 5) batch				= ($50,000)
				Total				$384,200
	Optimistic	versus Realistic
	$142,080	Versus	 ( 242,120)			= 384,200

Conclusion: Decline
This is highly risky as it displaces an existing valuable customer with loyalty (A) or with growth (B) and seeks to make a one time benefit. Is this an ongoing order? It is listed as a special order for a deluxe.
Do they know how to make a deluxe unit? 
Alfie has made regular units for 10 years? 
They already have found growth with customer (B). 


Question 2 		Inflation    [15 marks]
	 
	2001
	2005
	 
	Change in  costs:
	      568,000.00 

	Patient Days (#)
	          23,000 
	        29,000 
	 
	Change in units:
	         6,000.00 

	Utility Costs $$
	     3,200,000 
	3,768,000 
	 
	Rise over run==>
	 



Inflation over this time (20012005) had been thought to be 8%. A consultant has informed you that it in fact was 6 %. You are planning for 2014 and have been informed that from 2006 2014, total inflation has amounted to 10%. You have also been informed that an amortization charge for electrical equipment is being charged each year for $233,000 in the utilities account. The CEO stated, “why do we care if it is 6% or 8%, it is from the past?”
a) Explain how this new information would change your understanding of the cost structure? Support your answer with specific calculations. [7 marks]
In 2005	$$						In 2001$$

Old View @ 8%		($3,768,000-233,000) – ($3,200,000-233,000)(1.08) 	= $55.11 	 $51.02 
				#6,000 

     Fixed		(3,768,000-233,000) - $55.11(#29,000)			= $1,936,810 	 $1,793,432


If inflation is actually at 6% 
	($3,768,000-233,000) – ($3,200,000 – 233,000)(1.06) 		= $65		$61.32
				#6,000 

     Fixed		($3,768,000 – 233,000) - $65(#29,000)			= $1,650,000	$1,556,603

Note: The Amortization is fixed and therefore is a set charge per year and is independent (not influenced) by inflation. We must adjust the items other than the amortization amount since these are the items impacted by inflation.

Old model understates the variable cost and overstates the fixed cost.

Both elements of the cost structure are incorrect in the old method.

b) They are expecting patient days in 2014 of 34,000. Estimate the utility cost for 2014. (4 marks)

#34,000 ($65)(1.1) + $1,650,000(1.1) = $4,246,000

c) Thoughtfully respond to the CEO’s comments. (4 marks)
Inflation is from the past, however, cost structures are based upon the cost experience of the past. This creates the basis for the current (future) model. The presence of inflation in the data will distort the model upon which we will make future decisions. Our understanding will be clouded (overstating and understating costs) creating a weak model which will lead to a poor decisions.

Question 3 		Gross Margin versus Contribution Margin   [5 marks]
A consultant stated, “Managers are all interested in a healthy margin. Why does it matter what type it is?” Using the example of the beverage industry and the software industry thoughtfully respond to the consultant.











Question 4    ABC & Cost structures and University [5 marks]
You have been hired by a UBC as a cost analyst. The CFO has asked you to explain why ABC and cost structures would be useful tools for the university administrators. 
Provide a thoughtful response, citing specific examples with reference to the Sauder School of Business, Faculty of Science, Library and UBC Food Services, to the CFO.  


Question 5   Bench Co, Monarch Studios and SIP Soda		  	[10 Marks]
Compare and contrast the cost structure for these three firms started by Sauder grads. 

Question 6 			Whistler Blackcomb [10 marks]
You have just received a gift card for Whistler Blackcomb for $300. You can either use it to buy merchandise in their store, purchase lift tickets for skiing at Whistler or stay in one of their hotels. The company would prefer that you use the giftcard for which one of the three alternatives. Explain, using content covered in 354.


Question 7 			[30 marks]
Harar Ltd. manufactures and sells construction tools to a wide range of retailers. The company has experienced a general inflation over the four year period of 7% total. The equipment is purchased and amortized using straight-line but the building is rented. The capacity is #15,000 per year.
The company has a union which negotiated a wage 20% wage increase in 2012. This agreement will be in effect until 2017.
	Accounting Records
	2009
	2013

	Unit sales
	 9,000 
	 13,095 

	Revenue $$
	 2,475,000 
	 2,776,140 

	Less:
	
	 

	Direct Materials
	 90,000 
	 140,117 

	Direct Labor
	 180,000 
	 314,280 

	Equipment
	 700,000 
	 680,000 

	Building 
	 1,000,000 
	 1,000,000 

	Electricity
	 194,000 
	 277,686 

	Total Costs
	 2,164,000 
	 2,412,083 

	Profit
	$311,000 
	$364,057 

	 
	
	 

	Profit per unit
	 34.56 
	 27.80 

	Total Cost per unit
	 240.44 
	 184.20 



Marketing has adjusted pricing to try to maximize revenue. Records show that in 2011 the selling price was about $245 and demand was #10,900.



a) Assess the performance of the marketing manager? [6 marks]
	 
	2009
	 
	2011
	 
	2013

	Units
	# 9,000 
	
	# 10,900 
	
	# 13,095 

	2 Year growth %
	
	
	 0.21 
	
	 0.20 

	4 year growth %
	
	
	
	
	 0.46 

	Revenue
	 2,475,000 
	 
	 2,670,500 
	 
	 2,776,140 

	2 Year growth %
	
	
	 0.08 
	
	 0.04 

	4 year growth %
	 
	 
	 
	 
	 0.12 



Inflation was 7 % so the net effect of the sales growth in 4 years is 12% less the 7% inflation component, leaving real growth in sales revenue at about 5% over 4 years. This equals slightly over 1% growth per year.
In addition we can analyze the sales growth and see that sales price per unit dropped consistently from 2009 to 2011 to 2013.
2009			2011			2013
Sales #		9,000			10,900			13,095
Prices $		$275 			$245			$212
Price Change				$30			$33		
Unit drop				#1,900			#2,095	
Sensitivity to price change equals:
				1900/30 = 63.3		2,095/33 = 66.5
Marketing has been dropping the price to stimulate demand. For every $1 drop in price, demand has grown by 65 units (range of 63.3 to 66.5). The challenge with this strategy is that you can not keep dropping price indefinitely as you will eventually create a negative margin. There is also a limited amount of capacity. What is the most lucrative use of this capacity?

b) Assess the performance of the operations manager who is in charge of production costs. [6 marks]
	Total Cost per unit
	 240.44 
	 184.20 



From the table provided is appears that costs decreased and thus the manager did an exceptional job. Analysis of this number reveals the fact that as production increased the “total cost per unit” dropped as a function of increased volume. This number is flawed as it includes fixed costs blended with variable and the sunk, irrelevant “cost” of straight-line amortization.
To assess performance you need to:
· isolate the fixed from variable
· remove the amortization
· adjust for inflation
· adjust for the union agreement

	Production Manager Assessment:
	
	
	
	

	 
	2009
	2013
	 
	 
	 

	Units  (#)
	 9,000 
	 13,095 
	
	
	 

	Direct Materials
	 $ 90,000 
	 $ 140,117 
	
	
	 

	DM Per unit
	10
	10.7
	equal to inflation of 7%
	 

	Direct Labor
	 $ 180,000 
	 $ 314,280 
	 
	 
	 

	DL per unit
	20
	24
	 Union increase of 20% 
	 

	 
	
	
	 
	 
	 

	Electricity
	 194,000 
	 277,686 
	Use hi-lo in 2013 $
	 

	Electricity Variable
	16
	17.12
	Change in costs
	 70,106 
	 

	Electricity Fixed
	 53,500.00 
	 53,500.00 
	Change in Units
	 4,095 
	 

	 
	
	 
	 
	17.12
	 

	 
	
	 
	Total
	 277,686.40 
	 207,580.00 

	 
	
	 
	VC
	 (224,186.40)
	 (154,080)

	 
	 
	 
	 
	 53,500.00 
	 53,500.00 



Assessment:
The production manager has done an average job in controlling material costs as they have increased equal to the rate of inflation. 
The direct labor costs have increased by 20% which is much higher than the rate of inflation however, this was a function of a union negotiated agreement. This is out of the control of the operations manager and does not reflect positively or negatively on the operations manager’s performance. 
The electricity costs, both the variable component and the fixed component, rose by 7% which is equal to the rise in costs expected from inflation. The manager did an average job managing these electricity costs.














c) Build a cost model for 2014. [8 marks]
	COST MODEL FOR
	With zero inflation from 2013 to 2014

	2014 PROJECTED
	
	
	 

	 
	Variable
	           Fixed
	 

	Direct Materials
	 10.70 
	 
	 

	Direct Labor
	 24.00 
	 
	 

	Equipment
	               N/A 
	               N/A 
	 

	Building 
	
	 1,000,000 
	 

	Electricity Fixed
	
	 53,500 
	 

	Electricity Variable
	 17.12 
	 
	 

	Total
	51.82
	 1,053,500 
	 

	 
	 
	 
	 

	Equipment is zero because it is amortization that is straight-line

	which indicates it decreases in value based upon time, not upon usage.






d) A one time order has been received for #2,500 units at $200 per unit. Should they accept this order? Analzye  [10 marks] 
	 
	$$ Value
	Unit
	Total

	Special Order
	 200.00 
	2500
	 500,000 

	DM
	 10.70 
	2500
	 (26,750)

	DL
	 24.00 
	2500
	 (60,000)

	Elect
	 17.12 
	2500
	 (42,800)

	 
	 
	 
	 370,450 

	
	
	
	

	Lost sales
	 212.00 
	-595
	 (126,140)

	DM
	 10.70 
	595
	 6,367 

	DL
	 24.00 
	595
	 14,280 

	Elect
	 17.12 
	595
	 10,186 

	
	
	
	 (95,307)

	
	
	
	

	
	
	
	

	Opportunity cost resulting from capacity constraint
	 

	Capacity
	 15,000 
	
	 

	Expected demand
	 (13,095)
	
	 

	Available
	 1,905 
	
	 

	Special order
	 (2,500)
	
	 

	unit Shortfall
	 (595)
	 
	 

	
	
	
	

	
	
	
	

	Net
	 370,450 
	 
	 

	 
	 (95,307)
	
	 

	 
	 275,143 
	 
	 

	
	
	
	


This is a very profitable order providing $275,143 in net benefit.
Qualitatively:
What happens if they do not have exactly #595 units they can “sacrifice” or forfeit. They sell to a wide range of retailers so it might be possible.
If sales grow then they would incur a greater opportunity cost because more capacity would have become the new status quo.
If the remaining #12,500 (#15,000 – 2,500) customers,  the original customers who are still serviced demand a similar price then this would cost $150,000 (#12,500 x ($212-$200)), reducing the perceived benefit greatly. What will happen to future prices if they give a deal this year.
Bonus: Marketing has been fiddling with price (dropping it consistently) and the pattern is that a $1 drop in price results in about #65 unit increase in sales (see below).
Thus to fill the excess capacity of 1,905 (15,000 – 13,095) it would have taken a price decrease of about $30 (#1,905/65) to make demand rise to production capacity of #15,000.
This $30 price drop would be a huge financial mistake costing them #13,095($30) in lost sales revenue in exchange for 1,905 ($212-30-51.82).

2009			2011			2013
Sales #		9,000			10,900			13,095
Prices $		$275 			$245			$212
Price Change				$30			$33		
Unit drop				#1,900			#2,095	
Sensitivity to price change equals:
				1900/30 = 63.3		2,095/33 = 66.5



Question 8			 Tamahuy Extension
The CEO has finally agreed to keep only 3 tons of HR in inventory as a go-forward policy. The current level of HR inventory is 18 tons. The selling price was dropped to $4,800 and demand has remained at 10 tons per year.

Upon further review it is determined that a ton of HR requires a dedicated piece of equipment rented in the warehouse costing $32,000, this has been included in the $650,000 ordering total. Also, the $650,000 includes a warehouse manager who is paid $90,000 per year. The receiving total of $350,000 includes the rent of the warehouse which is $210,000 per year.

HR uses 11% of the warehouse which is currently operating at 83% capacity.

a) Using this additional information create a long term cost estimate for a ton of HR assuming all other aspects remain unchanged from the original information. [10 marks]
Key information changes the understanding of the receiving and ordering costs.
Ordering	$650,000	Less: $90,000 and $32,000 = 	$528,000 
								$528,000 / #2,900 = $182.07 per order
								$182.07 (50/10) = $910.34 per ton
 Receiving	$350,000	Less $210,000 = 		$140,000
								$140,000 / 900 tons received
								$155.56 per ton	
NEW COST MODEL $32,000 fixed		Production		Inventory
Direct Materials (same)				$  900			$  900
Direct Labor (same)				$  500			$  500
Other Overhead				$ 1,170			$ 1,170
Shipping (same)			$171(3) = 	$  513			-0-
				$171 (.5) = 	$   85.50		$85.50	
Ordering			$182(5)		$ 910.34 		-0-
Receiving					$ 155.56		$155.56
					$4,234.40		$2,809 for carrying cost
Carrying cost					   $101
		Total 				$4,335.40

Adjusted HR contribution margin		$4,800
						($4,335)
						$465 per ton
3 tons @.12 ($2,809) = $1,011 for all 10 tons sold or,
Each ton is in inventory about 3.6 months (3/10)(12 months) causing an average financing cost of $101.
b) There is currently a proposal that Tamahuy create an HR-Eco. This product will be very similar to the HR except it will require $130 more per ton in production costs at the factory and it will be produced in an eco-friendly manner.

Tamahuy will need to buy a piece of equipment for $35,000 for the warehouse. The original equipment costing $32,000 will not be needed for the HR-Eco. The selling price of the HR-Eco will be $5,300 per unit and this will be sold instead of the HR (a direct substitute, full cannibalization). The HR-eco portion of the process requires that the HR-Eco remain in the warehouse in a controlled temperature environment for 1 year before it can be sold.
The HR-Eco will consume an additional 4% of the warehouse space. Unique packaging requires that the order size must be .3 of a ton.
The CEO would like you to analyze the introduction of the Eco-HR based on a three year time horizon.
Proceed or not with the HR-Eco? Explain with supporting calculations. Use back of page. [20 marks]
				HR-ECO			HR-Eco 
Production		Inventory
Direct Materials (same)				$ 900			$900
Direct Labor (same)				$ 500			$500
Other Overhead				$ 1,170			$1,170
Incremental costs				$ 130			$130
Shipping (same)			$171(3) = 	$ 513			-0-
				$171 (.5) = 	$   85.50		$85.50	
Ordering			$182(3.3) =	$ 600 		-0-
Receiving					$ 155.56		$155.56
					$4,054			$2,941 for carrying cost
Carrying cost one year @12%
$2,941(.12)				   $353
		Total 				$4,407

Net One-time costs					Ongoing Benefit
	Equipment	$35,000		Sell #10 per year	$5,300
						Costs			($4,407)
							Margin		    $ 893 * 10 = 	$  8,930
						Existing equipment saved		$32,000
											$41,930







The Plan:

Appears payback is within a year. However, year one equals no profit HR-Eco since it takes one year to be ready for sale.

Upon further consideration is seems wise to make this new product immediately since the savings on the #32,000 warehouse equipment would logically start once HR is removed from inventory.	This also allows Tamahuy to give a one year termination notice for the machine rental.

Selling price	HR					$4,800
Out of pocket costs
		Ordering	(50/10 x 182) 	(910)
		Shipping	(3 x 171) 		(513)
						Net	$3,377	@ #10 per year 	$33,377

PLAN 	Year one:	Sell HR from inventory		$3,377	@ #10	=		$ 33,377
Begin production of Eco HR immediately			($32,000)  *
		Equals slight benefit				$1,377
* Note there is no reason to cancel all HR and discard all of them as it creates a slight profit and more importantly keeps your customer base (otherwise you would skip a year of sales).
Year two:
Begin selling Eco and discard 8 HR from inventory since Eco is better:

Justification of starting Eco and discarding HR
Sell ECO = $893 * 10  	$9,000 plus $32,000 savings	= $41,000 benefit
Versus
Sell HR in year two	($465 x 2) +($3,377 x 8) 		= $29,000



Qualitatively this is an Eco product which is good PR, but sells at a higher price point (will customers be ok with that?).
Will all customers be kept?


Alternate argument:
Begin HR-Eco immediately then year one is the same as you sell off 10 regular HR.
Year two it is best to sell regular HR since it is already made, make use of a sunk cost. The margin on these that are in inventory already is $3,377 versus the 
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