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Preface

The results presented in this WSU publication serve as a
general guide for evaluating the feasibility of producing Red
Delicious apples in Washington as of 2014. This publication is
not intended to be a definitive guide to production practices,
but is helpful in estimating the physical and financial
requirements of comparable plantings.

Specific assumptions were adopted for this study, but these
assumptions may not fit every situation since production costs
and returns vary across orchard operations, depending on the
following factors:

e Capital, labor, and natural resources

e Cropyields

e Type and size of machinery, irrigation, and frost control
systems

e |nput prices

e Cultural practices

e Apple prices

e Orchard size

e Management skills

Cost estimations in the enterprise budget also vary depending
onitsintended use. To avoid drawing unwarranted conclusions
for any particular orchard, readers must closely examine the
assumptions made in this guide, and then adjust the costs
and/or returns as appropriate for their own orchard operation.

Red Delicious Production in
Washington

Red Delicious has historically been the dominant apple variety
produced in Washington State, in terms of planted acreage and
the number of fresh shipments and export shipments. Despite a
significant decrease in acreage (from 121,175 acresin 1986 to
43,379 acresin 2011), Red Délicious remains the dominant
apple variety in the State.

In 2011, acres planted to Red Delicious represented 26% of the
State’ s total apple acreage. Forty-seven percent of all Red
Delicious-bearing acres are located in the Yakima Valley,
34.5% in the Columbia Basin, 14.7% in Wenatchee, and 4.2%
in other areas (USDA National Agricultural Statistics Service
2011).

In the 2012—2013 and 2013-2014 marketing seasons, Red
Delicious accounted for 30% of total fresh apple shipments
from Washington State (Washington State Tree Fruit
Association 2015). Red Deliciousis aso considered the state's
primary export apple variety, accounting for approximately
50% of total Washington apples exported to other countriesin
2013-2014 (Washington Apple Commission 2014).

Study Objectives
This publication is designed to enable growers to estimate:

(1) the costs of equipment, materials, supplies, and labor
required to establish and produce a Red Delicious orchard, and

(2) the ranges of price and yield at which Red Delicious
production would be a profitable enterprise.

The primary use of thisreport isin identifying inputs, costs,
and yields considered to be typical of well-managed Red
Delicious orchards. This publication does not necessarily
represent any particular orchard operation and is not intended
to be a definitive guide to production practices. However, it
describes current industry trends and, as such, can be helpful in
estimating the physical and financial requirements of
comparable plantings.

Sources of Information

The data used in this study were gathered from a group of
experienced Red Delicious growersin Washington. Their
production practices and input requirements form the baseline
assumptions that were used to devel op the enterprise budget.

Additionally, the data represent what these area growers
anticipate over an orchard’ slife, if no unforeseen failures
occur. Given that many factors affect production costs, pack-
out, and returns, individual growers can use the Excel
Workbook provided to estimate their own costs and returns.



Budget Assumptions

1. The areaof the total farm operation is 300 acres.
Bearing acres include: 225 acres of apples (75% of total
area), 48 acres of sweet cherries (16%), and 27 acres of
pears (9%).

2. Thisbudget is based on a 26-acre block within a 300-
acre diverse cultivar orchard. It is assumed that 1 acre
of thisblock is not used for the direct production of tree
fruit; rather it is dedicated to roads, a pond, loading
area, and the like. Therefore, the total productive area
for thisblock is 25 acres. Table 1 shows the assumed
Red Delicious block specifications.

3. Thevalue of bare agricultural land (including water
rights) is $12,000 per acre with annual property taxes of
$120 per acre.

4. Theirrigation system consists of overhead cooling and
under-tree drip sprinklers, with two separate sub-main
lines. Water is provided through a public irrigation
district.

5. ThepondisinstaledinYear 1.

6. Warehouse packing charges assume a 925 Ib bin. There
is no pre-sorting of applesin the field, thus the grower
gets charged for the 925 Ib packed bin that will include
pack-outs and culls.

7. Cultura practices and harvest activities are done by
hand and using ladders (no platforms).

8. Management is valued at $300 per acre. Thisvaueis
representative of what the producer group felt was afair
return to an operator’ s management skills.

9. Interest on investment is 5%.

Summary of Study Results

The estimated annual cost and returns for a 25-acre block of
Red Delicious apples in Washington are shown in Table 2.
The components of the major cost centers shown in this table
are provided in more detail in the Excel Workbook described
in the next section. Production costs are classified into variable
costs and fixed costs. Variable costs comprise orchard
operations, harvest activities, materials, maintenance and
repairs, and packing costs.

Fixed costs are incurred whether or not apples are produced.
The fixed costs include depreciation on capital, interest, taxes,
insurance, management, and amortized establishment costs.
Management is treated as a fixed rather than a variable cost
because, like land, management has been committed to the
production cycle of the crop.

The study assumed that a Red Delicious orchard could achieve
full production in the eth year. Based on the above
assumptions, the total production costs for Red Delicious
during full production are estimated at $24,601 per acre.

Break-even price for Red Delicious apples as of 2014 is
estimated at $413 per 925 Ib bin or $18 per 40 Ib box
(considering 85% pack-out). Table 3 shows the sensitivity of
net returns to different price and yield combinations, where
positive grower returns can be observed when both prices and
yields are at high levels (for example, price at $420/bin and
yield at 59.5 bing/acre).

The economic feasibility of investing in a Red Delicious
orchard is further assessed by using the net present value
(NPV) and discounted payback period. NPV is the sum of the
discounted cash flows from the first year to the last year of the
planting’s productive life (i.e., 30 years). The discounted
payback period gives the number of yearsit would take to
recoup an investment from discounted cash flows.

Discounting is a method used to estimate the present value of
future payments. A discount rate of 4% is used in the
calculation of NPV and payback periods, and represents the
opportunity cost of capital. Assuming a price of $415 per 925
[b bin and a discount rate of 4%, the net present value (NPV)
of the investment over the lifetime of the orchard (30 years) is
$469,523.

The estimated discounted payback period for the orchard
investment, which gives the number of years to recover an
investment while accounting for the time value of money, can
vary depending on the costs included in the calculation, and
ranges from 8.5 to 17.8 years. If one includestotal cash costs,
which isthe sum of total variable costs, miscellaneous
supplies, land and property taxes, and farm insurance, the
discounted payback period is 8.5 years. Whereas, if one
includes all production costs, which is the sum of total cash
cost and fixed capital investment, the discounted payback
period is 17.8 years.

The NPV and payback period calculations are shown in detail
in Appendix 6 of the Excel Workbook, and described below.
Table 4 shows the sensitivity of these calculations to different
discount rates — 4%, 5% and 6%, which represent the range of
the average annual effective interest rates on non-real estate
bank loans made to farmersin the past 5 years (2010 to 2014;
Federal Reserve Bank of Kansas City 2015).

Most of the budget values given in Table 2 are based on more
comprehensive underlying cost data, which are shown in
Tables 5 through 8. Table 5 presents the annual capital
requirements for a 25-acre Red Delicious block. Table 6
specifies the machinery and building requirements for the 300-
acre diverse cultivar orchard. Interest costs and depreciation
arelisted in Tables 7 and 8, respectively.



Interest costs represent required return on investments. They
can be actua interest payments on funds borrowed to finance
farm operations and physical capital investments, or an
opportunity cost (areturn that would have been received if the
investment had been in an alternative activity), or a
combination of the two.

All interest and amortization costs assume a 5% interest rate.
The amortized establishment costs assume a total productive
life of 30 years, which includes 5 years of establishment and
25 years of full production. The amortized establishment costs
must be recaptured during the full production yearsin order for
an enterprise to be profitable.

Depreciation costs are annual, non-cash expenses that are
calculated over the asset’ s useful life. These expenses
represent the loss in an asset’ s value due to use, age, and
obsol escence.

The key results of this enterprise budget are formed by
production-related assumptions established for the study.
Production costs and returns for individual growers may differ,
thus the results cannot be generalized to represent the
population of farmers. An interactive Excel Workbook,
described below, is provided to enable individua growersto
estimate their returns based on the costs of their production.

Excel Workbook

An Excel spreadsheet version of this enterprise budget (Table
2), aswell as associated data underlying the per-acre cost
calculations (Tables 5 through 8 and Appendices 1 through 6
for establishment costs, full production costs, calculation of
salvage value and depreciation costs, amortization calculator;
production-related data, and net present value and payback
period calculators) are available at the WSU SES Extension
website.

Growers can modify select values and use the Excel Workbook
to evaluate their own production costs and returns.
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Table 1. Red Delicious Block Specifications

Architecture Three dimensional central leader
In-row spacing 4 feet

Between row spacing 12 feet

Root stock M106

Block size 25 acres

Life of planting 30 years

Tree density 907 trees per acre

Trellis system Vertical trellis system

Table 2. Cost and Returns per Acre of Establishing, Producing, and Packing Red Delicious on a 25-Acre Orchard

Block
Establishment Years 1"“11| .
Year 1 Year 2 Year 3 Year 4 Year 5 Production’

Estimated Net Production (bin‘acre)" - 12.75 25.50 42.50 59.50
Estimated FOB Price ($/acre)” - 415.00 415.00 415.00 415.00
TOTAL RETURNS ($/acre) . 5,291.25 10,582.50 17,637.50 24,692.50
Variable Costs

Establishment® 6,825.27 . - - z :
Orchard Activities™ 1.504.00 1,879.00 2.316.20 2.461.20 2.983.20 3,009.20
Harvest Activities” - - 450.00 900.00 1,500.00 2,100.00
Warchouse Packing Charges - - 2,881.38 5,762.77 9,604.61 13,446.45
Maintenance and R_epajrs“ 246.61 256,61 286.61 351.61 351.61 17561
Other Variable Costs" 879.03 21890 817.73 1,180.72 1,689.52 1.898.96
Total Variable Costs 0,454.91 2.354.51 6,751.92 10,656.30 16,128.93 20,830.23
Total Fixed Costs' 1,846.37 2,411.43 2,795.82 3.008.64 3.162.76 3.,770.55
TOTAL COSTS ($/acre) 11,301.28 4,765.94 9,547.74 13,664.94 19,291.70 24,600.78
ESTIMATED NET RETURNS (S/acre) -11,301.28 -4,765.94 -4,256.49 -3,082.44 -1,654.20 91.72

MNotes:

A, The full production year is representative of all the remaining years the orchard is in full production (Year 6 to Year 30).

B. Estimated net production considers an average packout of 85%.

C. These prices reflect gross FOB prices (price before packing charges). Bin size is 925 1b.

D. Includes costs of soil preparation and planting (trees and labor).

E. Includes pruning and training, green fruit thinning, irrigation labor, chemicals, fertilizer, frost protection (labor), bechives, general farm labor, and irrigation and electric

charge.

E. Includes picking labor, other labor (checkers, tractor drivers), and hauling apples from the orchard to the warehouse.

G. Includes maintenance and repair, and fuel and lube.

H. Includes crop insurance (starting Year 3), overhead, and interest on operating capital.
L. Includes depreciation and interest on fixed capital, interest on establishment, and other fixed costs (miscellancous supplies, land and property taxes, farm insurance,

management cost, and amortized establishment cost).



Table 3. Estimated Net Returns” (3) per Acre at Various Prices and Yields of Red Delicious

during Full Production
Net Yield FOB Price (S/bin)"
(bins/acre)® $340 5380 $420 $460) $500 $540
46.75 -35,077 -$3,207 -$1,337 $533 $2,403 $4.273
51 -54,841 -$2,801 5761 $1.279 $3.319 $5,359
55.25 -54,606 -$2,396 -3186 $2,024 $4,234 56,444
59.5 -54,371 -$1,991 £389 $2,769 $5,149 $7,529
63.75 -54,135 -51,585 5965 $3,515 56,065 58,615
68 -53,900 -51,180 £1,540 $4,260 $6,980 £9,700
72.25 -33,663 5775 $2,115 $5,005 $7.895 $10,785
76.5 -33,430 -$370 $2,690 $5,750 $8.810 $11,870
Overhead cost 5%
Interest cost 5%
Motes:
Shaded area denotes a positive profit based on the combination of yield and price.
A Includes amortized establishment costs.
B. Assumes an 923 1b bin. Takes into account an average pack-out of 85%.
C. Price represents gross FOB price (price before packing charges).
Table 4. Net Present Value and Payback Periods given
Different Discount Rates
Discount  Net Present Value Payback period of  Payback peried of Total
rate Total Cash Cost™ Cost” (years)
(years)
4% $469,523 B.48 17.75
5% $300,982 8.72 19.53
6% $162,552 8.97 21.69
Notes:

A Cash cost is the sum of total variable cost, miscellaneous supplies, land & property
taxes, and insurance cost. Excludes interest on operating capital.

B. Total cost is the sum of: total cash cost, management cost, and fixed capital investment.
Excludes interest on operating capital and interest on fixed capital.

Table 5. Summary of Annual Capital Requirements for a 25-Acre Red Delicious Block

Establishment Years

Full Production®

Year 1 Year 2 Year 3 Year 4 Year 5

Annual Requirements (%)

Land (26 acres) 312,000.00

Trellis System 36,525.00

Irrigation System 75,000.00

Mainline & Pump 17,500.00

Pond 7.500.00

Wind Machine 62,608.00

Operating Expenses 252,997.69 75.487.75 185,423.06 283,032.43 419,848.37 537,380.65
Total Requirements (3) 701,522.69 73.487.75 248,031.06 283,032.43 419,848.37 537,380.65
Receipts (3) (.00 0.00 132,281.25 264,562.50 440,937.50 617,312.50
Net Requirements ($) 701,522.69 73,487.75 115,749.81 18.469.93 -21,089.13 -79,931.85

Motes:

A, The full production year is representative of all the remaining years the orchard is in full production (Year 6 to Year 30).
The net yield of Red Delicious apples from Year 3 to Full Production are 12.75 bins/ac, 25.5 bins/ac, 42.5 bins/ac and 59.5 bins/ac, respectively.

Gross FOB price (price before packing charges) is 5415/bin.



Table 6. Machinery, Equipment, and Building Requirements for a 300-Acre
Diverse Cultivar Orchard

Purchase Price (5)* Number of Units Total Cost (5)

Housing for Manager 135,000 1 135,000
Machine Shop/Shed” 150,000 1 150,000
Tractor-7OHP, 4WD 32,500 5 162,500
Tractor-40HP, 4WD 25,000 2 50,000
4-Wheeler 7.500 3 22,500
Speed Sprayer 20,000 5 100,000
Weed Spray Boom & Tank 7,000 1 7,000
Mower-Rotary (7 ft) 5,000 1 5,000
Flail Mower 8,000 1 8,000
Fork Lift 25,000 2 50,000
Bin Trailer 7.500 3 22,500
Pickup Truck 20,000 1 20,000
Ladder-8' 100 100 10,000
Miscellaneous Equipment© 50,000 1 50,000
Shop Equipment” 15,000 1 15,000
Total Cost 807,500
MNotes:

A. Purchase price corresponds to new machinery, equipment or building.

B. Includes manager office, restroom, pesticide handling area and storage, dry storage, area for equipment cover,
and shop bay for equipment work/repair.

C. Includes mobile portable toilet (2), box blade, straight blade, gquick connect loader, mechanical weeder,
detachable bucket for loading fertilizer, gopher baiter, soil aerator, utility trailer and ladder trailer (2).

D. Includes compressor, welder, pressure washer and miscellaneous tools.

Table 7. Interest Costs per Acre for a 25-Acre Red Delicious Block

Total Purchase Salvage Value Total Interest Interest Cost Per

Price (3) " Number of Acres Cost ($) Acre (5)°
Irrigation System" 75,000 ] 25 1,875 75.00
Land 312,000 NIA 26 15,600 600.00
Machinery, Equipment & Building™" 807,500 52,250 300 21,494 71.65
Mainline & Pump® 17,500 o 25 438 17.50
Pond® 7,500 ] 25 188 7.50
Trellis® 36,525 ] 25 013 316.53
Wind Machine® 62,608 ] 25 1,565 62.61
Interest Rate J0%

Notes:
A, Not applied to land because land is not a depreciable asset.

B. Interest Cost is calculated as: (Total Purchase Price + Salvage Value)2 x Interest Rate.
C. The irrigation system, mainline and pump, pond, trellis system, and wind machine are used for the direct production of the fruit. Hence, their respective interest
costs are divided by the production area (25 acres) to get the interest cost per acre.

D. Total area of the farm operation is 300 acres and machinery, equipment, and building are used in the entire, diverse cultivar farm. Thus, the corresponding interest
costs are divided by the total area (300 acres) to derive the interest cost per acre.

E. See Appendix 3 of Excel Workbook for a detailed caleulation of the salvage value.

Table 8. Depreciation Costs per Acre for a 25-Acre Red Delicious Block

Total Purchase Total Value Per Depreciation Cost
Price (8) Number of Acres Acre (%) Years of Use Per Acre ($/yr)*
Irrigation System 75,000 25 3,000.00 30 100,00
Mainline & Pump 17,500 25 700.00 30 2333
Pond 7,500 25 300.00 50 6.00
Trellis 36,525 25 1,461.00 30 48.70
Wind Machine 62,608 25 2,504.32 30 83.48
Machinery, Equipment & Building® 195.17

Notes:
A, The depreciation cost is calculated as straight line depreciation: (Total Purchase Price — Salvage Value)Years of Use.
B. See Appendix 3 of Excel Workbook for the calculation of the depreciation cost.
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