Case 1: Joe Ciliegia’s Purchase Decision


Option A:  Joe Ciliegia is interested in getting started in the tart cherry business in Michigan by owning and managing his own tart cherry orchard.  The tart cherry growing area in Michigan extends along the western side of the state, along Lake Michigan.  Three growing regions exist in Michigan, namely the Northwest, West Central, and Southwest growing regions.  Tart cherries have traditionally been the dominant crop in the Northwest tart cherry growing region of Michigan, and tree-fruit farms in the region are generally quite specialized.  In the Northwest growing region, at least 50% of the acreage is devoted to tart cherry production and the remaining acreage is split equally between sweet cherry and apple production.  In addition, the Northwest growing region contains half of the tart cherry acreage in the entire state of Michigan.  In contrast, the Southwest region is more diversified, with a wide range of tree-fruits including apples, grapes, peaches, and tart and sweet cherries.  

Joe Ciliegia has decided that he would like to begin a tart cherry orchard in the Northwest growing region of Michigan.  Joe has located an existing tart cherry stand of 15 acres which contains trees that are 27 years old.  The stand is currently owned and managed by a farmer looking to sell the block and retire. With the existing stand consisting of trees that are 27 years old, productivity has decreased substantially in both total yield and fruit quality.  Given the age of the stand, if Joe were to purchase this existing block of land he would need to tear out the existing trees and get the stand cleaned up and prepped.  Clean-up and soil prep will likely need to include fumigating the soil to limit soil pathogen populations.  In addition, as is common in establishing a new orchard, Joe would leave the land fallow for 1 to 2 years prior to planting new trees, which would be done in the second spring after Joe cleared the land.  Managing an orchard after freshly replanting can be financially straining as the trees are not expected to provide fruit for 4 to 6 years after establishment, with only some revenue received from yield harvest in years 4 and 5.  Mechanical harvest does not typically begin until years 5 or 6.  Given this timeline for removing the existing orchard, prepping the land, and beginning orchard establishment, Joe would end up owning the orchard for 1.5 years prior to beginning planting and 7.5 years prior to harvesting marketable yields of tart cherries.  Clearly the timing associated with this investment in the tart cherry block will be important, as Joe must accrue costs prior to producing any marketable yield.  Therefore, costs of tart cherry orchard establishment are typically accrued over 5 years, with about half of total costs coming from the planting year.  The expected total life of a tart cherry orchard in the Northwest growing region is 25 to 30 years, with declining productivity in both quantity and quality often noticed after 25 years of age.

The bare land value is the main concern to Joe in the assessment of purchasing this land.  The tart cherry trees currently on the land are not of value to Joe, and may even delay his production of a new orchard because he must first remove the existing trees.  Therefore, considering just the value of the bare land Joe will use a land value of $4,000 per acre in his assessment of the whether or not to purchase the tart cherry block or not.  Joe Ciliegia is planning on managing the orchard himself, and estimates his own opportunity cost of labor and management at $22.50 per hour.

Once the land was prepared, Joe would plant new tart cherry trees using 21’× 16.5’ spacing, resulting in approximately 126 trees per acre.  In addition, Nitrogen fertilizer will be applied in small quantities at planting.  Joe plans to use mulch to aid in soil moisture conservation, as is common in both the Northwest and West Central tart cherry growing regions of Michigan.  

In the years following orchard establishment some tree loss must be expected, although the amount of total tree loss may depend on the quality of trees received from the nursery.  Joe expects that one percent of trees will not survive the winter in the first year of establishment.  These trees will be replaced, as will the expected loss of approximately 0.5% of trees in the second year after orchard establishment.  Trees which are lost for the first 6 years will continue to be replaced.  

In order to analyze the investment in the tart cherry block, Joe has asked the current owner of the stand to provide records of production during the peak production years of the stand.  Based off of the current stand’s performance history, Joe is may expect to achieve 105 pounds per tree of yield during the years where his stand is at peak production age, resulting in 13,230 pounds per acre of yield (based on 126 trees/acre).  However, in addition to the past performance of the orchard, Joe is also concerned with changes in climatic conditions that may affect future yields.  Joe is currently considering two main climatic concerns, namely being that the first bloom seems to be occurring about 7 to 10 days earlier than it did only 30 years ago and that there is an increase risk of spring frosts.  Increased frosts are expected to occur due to less synchrony with the lake effects providing protection from unseasonable frost events.  These unseasonable frost events are expected to increase variability in yields.  Based on these observed climatic changes over the past 30-40 years Joe is going to use a peak yield of 96 pounds per tree in order to account for the increased variability in yields.  Joe expects 95% of his production to be marketed, on average. 
[image: image1.emf]
Joe expects to have his trees producing a marketable yield at 5 years old, and to achieve peak yield at 12 years of age.  Productivity is expected to decline when the trees reach 22 years of age, when a 4% reduction in yield per acre is expected to begin.  
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Joe, having never had a tart cherry orchard of his own before decided to use past data to determine a price to use for tart cherries in his investment analysis.  Joe has studied historic deflated (inflation adjusted) tart cherry prices for the state of Michigan, as well as consulting with the current owner of the stand about past tart cherry prices which he has received.  Joe, in looking at the graph of deflated tart cherry prices, notices a great deal of volatility and several very high peaks in prices.  
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In addition to looking at past history, Joe knows that there is a strong correlation in tart cherries between yield and price.  The yield of tart cherries is expected to greatly affect the revenue of the tart cherry stand because in the years in which the highest prices are realized the lowest yields will also be realized.  Due to this relationship, tart cherry growers know to focus on the total revenue per tree rather than the prices received for tart cherries.  Growers commonly say that you do not want too small a crop or too large a crop.  Both a small crop and a large crop will hurt the revenues per tree because a large crop will drive tart cherry prices lower due to the abundance of cherries on the market.  On the other hand, a small crop will drive tart cherry prices up.  The problem with these prices having been driven up is that the growers do not have much yield (and in some years any yield at all) to sell.  A high price is seemingly ‘worthless’ to the growers if they have nothing to sell.  Both of these cases, namely too large a crop or too small a crop, can be seen as decreased revenues per tree.  Therefore, Joe must account for the revenue expected per tree given the tart cherry price received rather than simply focus on the price.  Given this information, Joe is predicting a 93% adjustment should be used in revenue to account for the negative correlation between price and yield.
After considering all past price information available Joe has decided to use a price of $0.21 per pound to account for the relatively strong correlation in tart cherries between the yield and prices.  Joe has inserted a line at $0.21 on the deflated tart cherry prices graph to assess his chosen price.  Joe essentially has chosen the average price, although he has adjusted slightly to account for the fact that when prices are too high, revenues per tree are actually quite low.  In order to be cautious, Joe has decided to use a price of $0.21 per pound. [image: image4.png]Price (§/1b) Deflated to 2002 §'s
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In addition to the yield, or the quantity of tart cherries produced, the quality of the fruit produced will also influence the price received by Joe for his tart cherries.  Joe has again asked the owner of the existing stand about the fruit quality as measured by the price received for fruit from a block given age compared to the average price received across all ages of trees.  The percentages of the average price received across all sales for fruit from the following age blocks were reported to Joe: 107% until the block is 15 years old, 103% for block ages 16 to 20 years, 97% for block ages 21 to 25 years, and 90% for block ages 26 to 30 years.  

[image: image6.emf]
Joe, as stated above, will need to tear out the existing block, prep the site, allow the land to remain fallow, and then replant a tart cherry block upon obtaining the 15 acre block of land.  Joe estimates his costs associated with tearing out the block and prepping the site will be $800 per acre.  In addition, allowing the land to remain fallow prior to replanting the stand will incur costs of approximately $100 per acre.  Finally, to establish the block in the spring following the fallow-year costs of $1359 per acre will be incurred.  In the years following establishment but prior to production of a marketable yield costs non-negligible costs are expected to be incurred.  Joe estimates his costs in the first year following planting to be $288 per acre.  In the second and following years till marketable yield is produced Joe expects to incur costs of $380 per acre.  In addition to the aforementioned costs, Joe has also identified non-harvest related costs that he expects to incur once the stand begins producing marketable yields; Joe estimates these costs at $580 per acre.

Equipment purchases are not warranted given the relatively small total acreage that Joe will own, therefore, Joe has secured someone to custom harvest his tart cherry orchard once marketable yields are obtained.  Joe has obtained custom harvest costs at $0.05 per pound.  This custom harvest cost is the total cost including the harvesting equipment and crew.  Using this cost per pound of tart cherries harvested, Joe calculates that harvest costs should be approximately $100 per acre at yields of 2,000 pounds per acre of $300 at 6,000 pounds per acre.  Additionally, at yields of 10,000 pounds per acre Joe estimates costs at $500 per acre and at 16,000 pounds per acre costs of $800 per acre are expected.  

Overhead costs that are not otherwise accounted for in the aforementioned costs are estimated by Joe by looking at records from the tart cherry stand’s current owner.  Joe approximates these overhead costs to be $350 per acre.  

Joe recognizes that there is a relationship between volatility of riskiness of an investment and the target rate of return for that investment.  Joe establishes that his interest rate after adjusting for inflation and the comparable riskiness of the tart cherry block investment should be 10%.  Essentially Joe’s interest rate of 10% has been inflated due to a higher target rate of return which Joe expects from this relatively risky investment.  

The price of bare land is the $4,000 per acre for which Joe could purchase the land.  Since the existing stand is of no value to Joe because he will just tear it out and not receive any revenue from the existing trees, the purchase price of $4,000 is essentially the price of the bare land (as is explained above).  In addition, due to the competition with housing for land in the area, Joe has set his inflation adjusted growth in bare land price to be 4% annually.
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Given the above scenario constructed for Joe, the investment tool produced the following output:

	Year
	Age of Tree          
	Expected Production (lb/ac)
	Marketable Yield (lb/ac)
	Adjusted Price ($/lb) 
	Expected Revenue ($/ac)
	Non Harvest Cost ($/ac) 
	Harvest Cost ($/ac)
	All Cost Including Land ($/ac)
	Annual Net Cash Flow (NCF) ($/ac)
	Disc'd Annual NCF ($/ac) 
	Net Present Value ($/ac) 
	Annualized NCF ($/ac) 

	0 
	Tear out 
	0 
	0 
	0.00 
	0.00 
	800 
	0 
	1390 
	-1390 
	-1390 
	-1390 
	- 

	1 
	Fallow 
	0 
	0 
	0.00 
	0.00 
	100 
	0 
	690 
	-690 
	-651 
	-2041 
	- 

	2 
	1 
	0 
	0 
	0.00 
	0.00 
	1359 
	0 
	1949 
	-1949 
	-1735 
	-3776 
	- 

	3 
	2 
	0 
	0 
	0.00 
	0.00 
	288 
	0 
	878 
	-878 
	-737 
	-4513 
	- 

	4 
	3 
	0 
	0 
	0.00 
	0.00 
	380 
	0 
	970 
	-970 
	-768 
	-5281 
	- 

	5 
	4 
	0 
	0 
	0.00 
	0.00 
	380 
	0 
	970 
	-970 
	-725 
	-6006 
	- 

	6 
	5 
	1728 
	1642 
	0.23 
	350.04 
	580 
	100 
	1270 
	-920 
	-649 
	-6654 
	- 

	7 
	6 
	3456 
	3283 
	0.23 
	695.42 
	580 
	173 
	1343 
	-647 
	-431 
	-7085 
	- 

	8 
	7 
	5184 
	4925 
	0.23 
	1036.14 
	580 
	259 
	1429 
	-393 
	-247 
	-7332 
	- 

	9 
	8 
	6912 
	6566 
	0.22 
	1372.19 
	580 
	346 
	1516 
	-143 
	-85 
	-7416 
	- 

	10 
	9 
	8640 
	8208 
	0.22 
	1703.58 
	580 
	432 
	1602 
	102 
	57 
	-7360 
	- 

	11 
	10 
	10368 
	9850 
	0.22 
	2030.30 
	580 
	518 
	1688 
	342 
	180 
	-7180 
	- 

	12 
	11 
	12096 
	11491 
	0.22 
	2352.36 
	580 
	605 
	1775 
	578 
	287 
	-6893 
	-1012 

	13 
	12 
	12096 
	11491 
	0.22 
	2336.04 
	580 
	605 
	1775 
	561 
	263 
	-6629 
	-933 

	14 
	13 
	12096 
	11491 
	0.22 
	2319.72 
	580 
	605 
	1775 
	545 
	241 
	-6388 
	-867 

	15 
	14 
	12096 
	11491 
	0.22 
	2298.09 
	580 
	605 
	1775 
	523 
	218 
	-6170 
	-811 

	16 
	15 
	12096 
	11491 
	0.21 
	2271.16 
	580 
	605 
	1775 
	496 
	195 
	-5975 
	-764 

	17 
	16 
	12096 
	11491 
	0.21 
	2244.23 
	580 
	605 
	1775 
	469 
	174 
	-5800 
	-723 

	18 
	17 
	12096 
	11491 
	0.21 
	2217.30 
	580 
	605 
	1775 
	443 
	155 
	-5645 
	-688 

	19 
	18 
	12096 
	11491 
	0.20 
	2190.37 
	580 
	605 
	1775 
	416 
	137 
	-5508 
	-658 

	20 
	19 
	12096 
	11491 
	0.20 
	2164.82 
	580 
	605 
	1775 
	390 
	122 
	-5386 
	-633 

	21 
	20 
	12096 
	11491 
	0.20 
	2140.65 
	580 
	605 
	1775 
	366 
	108 
	-5279 
	-610 

	22 
	21 
	12096 
	11491 
	0.20 
	2116.48 
	580 
	605 
	1775 
	342 
	95 
	-5184 
	-591 

	23 
	22 
	11612 
	11032 
	0.20 
	2008.62 
	580 
	581 
	1751 
	258 
	68 
	-5116 
	-576 

	24 
	23 
	11128 
	10572 
	0.19 
	1902.69 
	580 
	556 
	1726 
	176 
	44 
	-5073 
	-565 

	25 
	24 
	10644 
	10112 
	0.19 
	1798.70 
	580 
	532 
	1702 
	96 
	22 
	-5050 
	-556 

	26 
	25 
	10161 
	9653 
	0.19 
	1696.64 
	580 
	508 
	1678 
	19 
	4 
	-5046 
	-551 

	27 
	26 
	9677 
	9193 
	0.19 
	1596.51 
	580 
	484 
	1654 
	-57 
	-12 
	-5058 
	-548 

	28 
	27 
	9193 
	8733 
	0.18 
	1498.32 
	580 
	460 
	1630 
	-131 
	-26 
	-5084 
	-546 

	29 
	28 
	8709 
	8274 
	0.18 
	1402.06 
	580 
	435 
	1605 
	-203 
	-38 
	-5121 
	-547 

	30 
	29 
	8225 
	7814 
	0.18 
	1307.73 
	580 
	411 
	1581 
	-274 
	-48 
	-5169 
	-548


It is important to note that the analysis Joe has completed above is an inclusive analysis, meaning that it has accounted for everything that Joe wants as far as a target rate of return and a return for Joe’s own time in labor and management.  Therefore, when Joe begins to perform breakeven analysis, like to find out at what price his tart cherry operation would break even, Joe is accounting for achieving a target rate of return on his investment and getting paid for his own labor and management.  Therefore, what Joe has completed in the above analysis is really an inclusive in-depth analysis.

Joe, after observing the negative net present value (in $/acre) of his investment, has decided not to purchase the land based on the assumptions which he used in this analysis.  Joe, however, could conduct sensitivity analysis on how his investment may change based upon some factors which Joe may be able to influence.  For example, Joe has talked to neighboring tart cherry orchard managers and learned of possible ways to seek marketing arrangements that may allow a higher price.  In addition Joe may seek alternative land to purchase which may be able to be obtained for a lower price per acre.  Such sensitivity analysis could easily be performed using the same investment analysis, but allowing changes in such inputs as the price received for cherries or the bare land values.  

In addition to the factors considered above within the investment analysis, Joe must also realize that there are likely to be tax related implications which would aid Joe in yielding returns on this investment.  Due to not accounting for tax consequences in Joe’s analysis, the investment analysis performed is really erring on the side of caution.  Tax consequences would be expected to increase the profitability associated with the above scenario.

Joe has decided to perform some sensitivity analysis in order to determine what results his investment analysis yields for varying peak yields and land appreciation levels.  Joe will perform these analyses ceteris paribus, or holding all other factors constant, in order to isolate the effects of a single parameter change.  Joe decides to assess the following peak yields to determine the effect on net present value: 90 lbs, 105 pounds, 120 pounds.  Joe will determine the annualized net cash flow in year 24 for the following three prices: $0.21 per pound, $0.26 per pound, and $0.30 per pound.  In order to compare, Joe will look at the annualized net cash flow in year 24 for each analysis, while changing only a single parameter in each scenario – the peak yield of cherries achieved in the orchard.
	
	Peak Yield

	
	90 lbs
	100 lbs
	120 lbs

	$0.21 per pound price
	($639.00)
	($515.00)
	($266.00)

	$0.26 per pound price
	($278.00)
	($113.00)
	$216.00

	$0.30 per pound price
	$12.00
	$209.00
	$602.00


Through analysis of the peak yields Joe has learned that even with peak yields of 120 pounds per tree the annualized net cash flow is still negative if his price is $0.21 per pound.  These results indicate that changes in the peak yield alone will not be enough to change the investment decision that Joe faces if his price received truly is $0.21 per pound.  Joe has calculated a breakeven peak yield, given his above outlined situation.  If the price is $0.30 per pound, Joe will have a positive annualized net cash flow in year 24 for all yields from 90 lbs and higher.

	
	Land Appreciation

	
	2%
	4%
	6%

	$0.21 per pound price
	($688.00)
	($565.00)
	($378.00)

	$0.26 per pound price
	($394.00)
	($197.00)
	$135.00

	$0.30 per pound price
	($159.00)
	$130.00
	$545.00


Through analysis of the land appreciation (%/yr) Joe has leaned that land would need to appreciate at a rate greater than 8.5% per year in order for the annualized net cash flow in year 24 to be greater than zero.  In addition, Joe assessed the annualized net cash flows in year 24 for various combinations of prices for cherries and land appreciation values.  

Through sensitivity analysis and performing breakeven analysis, Joe is better able to understand what changes must occur in order for his investment to become feasible.  By highlighting the bounds of this problem, or in other words, finding out at which point Joe will breakeven, he is better able to determine whether such scenarios are feasible or likely.  

