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Vineyard Economics:  The Costs of Establishing and 
Producing Wine Grapes in the Willamette Valley 

T.L. Cross and T.W. Casteel1 

Introduction 
Oregon's wine grape acreage has been 

expanding dramatically during the last 10 
years.   Figure 1 shows that in 1980 there 
were 1,305 acres of wine grapes harvested 
in Oregon.   By 1988, the acreage of wine 
grapes harvested had increased to 3,460 
acres [1].   This represents a 165 percent 
increase in acreage in only nine years.   The 
value of farm sales for Oregon wine grape 
sales is shown in figure 2.   Again, the 
dramatic growth of the industry is apparent. 
A survey conducted by the USDA indicates 
that growers plan to continue to expand 
their vineyard acreage in 1989 [2]. 

Accompanying the increase in wine 
grape acreage and sales has been an 
increase in the number of vineyards.   In 
1981, 117 vineyards responded to a 
vineyard survey [3].   By 1986, Oregon's 
vineyards had increased to over 187 [4]. 
The most recent vineyard survey estimated 
that Oregon had 263 vineyards in 1987 [2]. 
The establishment of new vineyards indi- 
cates an increase in the number of growers 
new to the Oregon wine grape industry. 

The rapid expansion of the wine grape 
industry has created a need for current 
information about the costs of establishing 
and producing wine grapes.   This study 
meets that need by estimating costs for a 
typical, newly established vineyard.   Since 
much of the vineyard expansion is taking 
place in the Willamette Valley, we will 
assume that is where this typical vineyard 
is located. 

This study was carried out primarily for 
the benefit of new and potential vineyard 
managers.   However, existing vineyards that 
are expanding their acreage will also find 
this to be a useful tool for budgeting and 
comparison purposes.   The objectives of the 
study are to: 

1. Estimate the economic costs and 
returns associated with wine grape 
production in the Willamette Valley; 
and 

2. Estimate the cash flows required to 
establish a new vineyard in the 
Willamette Valley. 

While these two objectives sound quite sim- 
ilar, they require two very different 
approaches. 

In the next section of this study, 
enterprise budgets for wine grape estabhsh- 
ment and production are developed to esti- 
mate economic costs and returns.   Enter- 
prise budgets include variable costs for 
items such as fertilizer, labor, and fuel, as 
well as fixed costs such as depreciation, 
interest, and land payments.   These budgets 
are useful in comparing the economic 
profitability of wine grapes with alternative 
farm and nonfarm investments. 

The cash flow section of the study 
examines only the cash requirements of 
establishing a new vineyard.   In this sec- 
tion, cash expenses include operating expen- 
ditures for items such as fertilizer, labor, 
and fuel.   In addition, purchases of capital 
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assets are included to illustrate the total 
cash flows required by a new vineyard. 
Cash flow analysis is used strictly to 
examine the flow of funds in the vineyard, 
and provides no information as to the prof- 
itability of the vineyard.   The basic use of 
a cash flow budget is to allow a manager 
to plan for financing and gain control over 
the cash position of the vineyard. 

Assumptions 
Many individuals were involved in this 

study, including growers, consultants, 
researchers, and Extension staff.   Through- 
out the study, a number of broad assump- 
tions were made to provide a common basis 
for analysis. 

First, we assumed that we were 
establishing a new vineyard.   All prices for 
capital assets and resources are in 1988 
dollar values.   All machinery, equipment, 
and improvements are used solely in wine 
grape production. 

Next, we assumed that the vineyard 
grower expects to produce Pinot Noir 
grapes, or a similar variety.   The vineyard 
is expected to be in production for 30 years 
following a six year establishment period. 
The operations performed and resources 
used are typical of similar vineyards in the 
Willamette Valley. 

All labor used in wine grape establish- 
ment and production is valued at $7.00 per 
hour.   This wage rate may be thought of as 
the net cost to growers for hired labor 
which is paid a cash wage of $5.00 per 
hour, with an additional $2.00 per hour for 
payroll expenses (withholding taxes, record 
keeping, preparing W-2 forms, etc.).   Alter- 
natively, this wage rate can represent the 
opportunity cost of labor provided by the 
vineyard grower.   The individuals engaged 
in various vineyard operations could have 
been employed elsewhere for $7.00 per 
hour.   In either case, labor is a resource 
used and must be paid.   The cash flow 
analysis assumes all labor is hired as a cash 
expense. 

Machinery and equipment operation 
costs are based on agricultural engineering 
estimates [5].   Purchase prices, salvage val- 
ues, useful lives, annual hours of use, and 
field capacities were obtained from growers 
and machinery dealers. 

Opportunity costs of capital are charged 
at a rate of eight percent for operating capi- 
tal, and six percent for intermediate and 
long-term capital provided by the owner. 
Operating capital is treated as a cash 
expense; intermediate and long-term capital 
interest is treated as a noncash expense. 

Vineyard management is hired on a 
cash basis and is paid fifteen percent of 
variable operating expenses.   Management 
and consulting is commonly provided by 
outside experts in wine grape production, 
and should be included even in the estab- 
lishment process of a new vineyard. 

Using these general assumptions, enter- 
prise budgets are developed in the next 
section for each of the vineyard establish- 
ment years, plus a typical full production 
year. 

Enterprise Budgets 
An enterprise budget includes all the 

costs and returns associated with producing 
one enterprise in some particular manner 
[6].   In this study, wine grapes are the 
enterprise, and separate budgets are devel- 
oped for each establishment year and a 
typical production year.   The budgets are 
presented in an operations format, in which 
each operation is listed in the order it is 
performed.   Costs are broken down by 
labor, machinery, and materials expenses for 
each operation.   Each enterprise budget is 
for a calendar year, and all budgets are 
prepared as of the end of their respective 
years. 

Year© 
Land acquisition and preparation takes 

place during the year preceding the planting 
of vines.   We refer to this establishment 
year as year 0 because the vines are not 



planted at this time.   The budget for year 1 
will include the first growing year for the 
vines, year 2 will be the second growing 
year, or second leaf, and so on. 

The single most important decision that 
is made in establishing a vineyard is site 
selection.   Factors such as elevation, 
exposure, soil quality, and expansion room 
are critical for the success of a vineyard. 
Obtaining reliable and informed opinions 
from several experienced persons will help 
you in selecting a suitable site. 

In this study, a twenty-two acre site is 
chosen, of which twenty acres will be 
planted.   The remaining two acres are used 
for roads, buildings, and access areas.   The 
land is purchased for $3,000 per acre, or a 
total cost of $66,000.   The land is 
purchased bare, and requires a minimal 
amount of clearing. 

Several improvements are made before 
any land preparation is begun.   First, a road 
is established by hiring a road grader and 
spreading rock or gravel.   We assumed the 
road was one quarter mile long, and road 
establishment costs $2.00 per foot.   Total 
road grading and rock cost is $2,640 for 
the site. 

The next site improvement required is a 
well, at a cost of $4,000.   A 30-foot by 80- 
foot machine shed is constructed for 
$4,600, and other smaller outbuildings cost 
$3,000.   Electrical and telephone utilities 
are run one quarter mile to the site, and 
cost $5.00 per foot or $6,600 for installa- 
tion.   The electrical cost assumes a single- 
phase 220 volt power source is sufficient 
for the vineyard.   Keep in mind that a 
winery will likely require a three-phase 440 
volt power source, which costs substantially 
more than the smaller power source we 
used. 

The final site improvement in year 0 is 
a deer fence around the perimeter of the 
vineyard.   Some older vineyards attempted 
to do without a deer fence and lived to 
regret it.    Deer are especially hard on 
young, developing vines, and can easily 

cost one or two years of development time. 
Deer damage on up to 90 percent of young 
vines is not uncommon.   We used 60 inch 
woven wire mesh topped with 24 inches of 
barbed wire, and wooden fence posts.   This 
type of fence costs $1.25 per foot, and the 
20 acre vineyard requires 4,170 feet of 
fence.   Total fencing cost is $5,212. 

Table 1 highlights the annual costs 
associated with the machine shed, outbuild- 
ings, and other site improvements.   These 
costs are included on a per acre basis in 
table 2, which is the enterprise budget for 
year 0.   All of the site improvement costs 
are spread over a 36 year period to reflect 
the fact that they are "used up" over 6 
years of establishment and 30 years of 
production.   To estimate economic costs 
and returns we must charge the wine grapes 
that portion of the site improvements which 
are used up each year in the enterprise bud- 
gets. 

While the site improvements are taking 
place, land preparation can begin.   Starting 
with a piece of ground that has been 
previously farmed can save a large amount 
of development expenses.   Clearing rocks 
and trees may cost an additional $700 to 
$1,000 per acre. 

The site we purchased was clear, and 
we started our land preparation by hiring a 
custom operator to plow and then disc the 
land.   Next, soil analyses were obtained for 
base metals and nematodes.   A base metals 
analysis costs $18.00 per sample, and two 
samples are recommended from a 20 acre 
site.   Nematodes analysis costs $20 per 
sample, and four samples are recommended 
by the OSU Plant Pathology Laboratory.   If 
dagger nematodes are detected, soil fumiga- 
tion will be required.   Include $700 to 
$1,200 per acre additional costs in year 0 if 
soil fumigation is required on your site [7]. 

We assumed our site required a lime 
application of two tons per acre.   Following 
the lime, a pre-emergence herbicide spray is 
applied for weed control.    The site is 
mowed and disced again following the 



Table 1.   Annual Costs of Site Improvements 

Machine Other Site 
Shed Outbuildings Improvements 

Variable Cost 
Repairs and maintenance 35.00 14.00 
Utilities 250.00 

Fixed Cost 
Depreciation 133.94 88.24 542.72 
Interest 246.30 145.59 895.48 
Taxes and insurance 90.30 52.50 92.26 

TOTAL $755.54 $300.32 $1,530.46 

spray.   We assumed drainage tiles would be 
required on 10 percent of the site at a cost 
of $1,200, or $60 per acre. 

A pickup is driven 5,000 miles per 
year for various tasks relating to the vine- 
yard.   Seven hours of general labor is hired 
for each acre to account for time spent 
repairing and maintaining improvements, 
monitoring pests, controlling pests, and in 
later years repairing trellis, sugar sampling, 
and layering vines.   A miscellaneous charge 
of $25 per acre is included each year to 
cover office supply, seminar, and bookkeep- 
ing expenses.   Management fees of 15 per- 
cent of variable costs are included as 
discussed in the previous section. 

Operating capital interest is charged on 
variable costs, based on the dates the 
expenses were incurred and assuming that 
all operating credit is repaid in the fall. 
This charge is included to reflect the fact 
that money you invest in wine grapes could 
be invested elsewhere and earn you interest. 
The vineyard must provide at least as great 
a return as your best alternative.   The same 
reasoning applies to intermediate and long- 
term capital. 

Total variable cash expense in year 0 
is $388 per acre.   The remaining costs are 
fixed, and include cash and noncash expen- 
ditures.   Cash fixed expenses include insur- 
ance on machinery, equipment, and site 

improvements and property taxes.   Machine- 
ry and equipment needed in year 0 include 
a 35 horsepower tractor, a rotary mower, 
and a pickup.   Total fixed cost is $386 per 
acre, and total cost in year 0 is $781 per 
acre. 

Yearl 
The enterprise budget for establishment 

costs in year 1 is shown in table 3.   Year 
1 is the year in which the grape vines are 
planted.   Before planting, you need to 
decide on the type of trellis and spacing 
you will use.   In our vineyard, we chose 9 
foot row spacing with 5 feet between the 
vines.   This spacing requires 968 vines per 
acre.   Vines are purchased for $0.60 each, 
and plant preparation costs an additional 
$0.03 per vine.   Plant preparation consists 
of trimming the vine's roots and shoot. 
Approximately 24 vines may be hand plant- 
ed per hour.   This means planting requires 
40.3 hours of labor per acre. 

The vine price quoted above is for #1 
rootings from a local nurseryman.   Special 
varieties and clones in short supply may be 
more expensive.   Grafted vines sell for over 
$3.00 each and are not generally available 
in Oregon.   Importing rooted vines from 
out-of-state is forbidden by law and 
strongly discouraged by the industry. 



Table 2.   Wine Grape, Establishment Year 0, $/Acre Economic Costs and Returns 

VARIABLE COST DescriDtion Labor Machinery Materials Total 

Machine Shed 1.75 0.00 12.50 14.25 
Other Buildings 0.70 0.00 0.00 0.70 
Pickup 9.32 8.62 0.00 17.94 

LAND PREPARATION 
Plow, Custom 0.00 0.00 15.00 15.00 
Disc, Custom 0.00 0.00 12.00 12.00 
Soil Analysis 0.00 0.00 5.80 5.80 

Nematodes 0.2 smpl x 20.00 = 4.00 
Base Metals 0.1 smpl x 18.00 = 1.80 

Lime, Custom 0.00 0.00 80.00 80.00 
Pre-emergence Spray 0.00 0.00 12.00 12.00 
Mow 16.94 8.18    ' 0.00 25:12 
Disc, Custom 0.00 0.00 12.00 12.00 
Tile, Custom 0.00 0.00 60.00 60.00 

Total LAND PREPARATION 221.92 

Management 
General Labor 
Miscellaneous 
Operating Capital Interest 

Total VARIABLE COST 

0.00 0.00 37.85 37.85 
49.00 0.00 0.00 49.00 

0.00 0.00 25.00 25.00 
0.00 0.00 28.75 28.75 

395.45 

FIXED COST Description 

CASH Cost 
Machinery & Equipment Insurance 
Property Taxes & License 
Site Improvement Insurance 

Total CASH Cost 

NON-CASH Cost 
Land Interest Charge 
Machinery & Equipment-Depreciation & Interest 
Site Improvement-Depreciation & Interest 

Total NON-CASH Cost 

Total FIXED Cost 

Total of ALL Cost 

Unit 

acre 
acre 
acre 

acre 
acre 
acre 

Total 

13.39 
16.63 
6.63 

36.65 

198.00 
48.41 

102.61 

349.02 

385.67 

781.12 



Table 3.   Wine Grape, Establishment Year 1, $/Acre Economic Costs and Returns 

VARIABLE COST Descriotion Labor Machinery Materials Total 

Machine Shed 1.75 12.50 0.00 14.25 
Other Buildings 0.70 0.00 0.00 0.70 
Pickup 9.32 8.62 0.00 17.94 
Plant Vines 282.33 0.00 609.84 892.17 

Vines 968 vines x 0.60 = 580.80 
Vine Prep. 968 vines x 0.03 =   29.04 

Mow 16.94 8.18 0.00 25.12 
Strip Spray 3.39 1.68 40.00 45.07 

Strip Spray 1 acre x 40.00 = 40.00 
Hoeing 116.67 0.00 0.00 116.67 
Spot Spray 24.39 1.68 10.00 36.07 

Spot Spray 1 acre x 10.00 = 10.00 
Cultivate 8.47 4.84 0.00 13.31 
Rodent Control 7.00 0.00 0.00 7.00 
General Labor 49.00 0.00 0.00 49.00 
Miscellaneous 0.00 0.00 25.00 25.00 
Plant Cover Crop 6.78 3.08 14.00 23.86 

Planter Rent 1 acre x  4.00 = 4.00 
Seed 1 acre x 10.00 = 10.00 

Management 0.00 0.00 189.55 189.55 
Operating Capital Inter. 0.00 0.00 106.69 106.69 

Total VARIABLE COST 1562.42 

FIXED COST Description Unit                                        Total 

CASH Cost 
Machmery & Equipment Insurance acre                                      14.43 
Property Taxes & Insurance acre                                      16.63 
Site Improvement Insurance acre                                        6.63 

Total CASH Cost 37.69 

NON-CASH Cost 
Interest on Investment acre                                      62.49 
Land Interest Charge acre                                    198.00 
Machinery & Equipment-Depreciation & Interest acre                                      61.96 
Site Improvement-Depreciation & Interest acre                                      104.71 

Total NON-CASH Cost 427.16 

Total FIXED Cost 464.85 

Total of ALL Cost 2027.28 



The vineyard is mowed following 
planting, then sprayed for weed control 
between the rows.   The vines are weeded 
using hand hoeing and spot spraying.   Cul- 
tivation is also performed using a tiller. 
Cultivation prepares the vineyard for an 
annual cover crop and also provides addi- 
tional weed control.   About one hour of 
labor is required per acre for rodent control. 

While this budget assumes weed control 
is performed using traditional chemical and 
tillage practices, other methods are avail- 
able.   Growers have recently been experi- 
menting with plastic mulch in the vine row 

. as a substitute for many of these operations. 
The cost per acre is similar to the costs 
we've included, and the mulch helps warm 
the soil and retain moisture. 

An annual cover crop of wheat or bar- 
ley is planted in the fall, using a rented 
planter.   Seed costs around $10 per acre. 
General labor, miscellaneous, management, 
and operating capital interest expenses are 
included as discussed for the year 0 budget. 
Total variable cost is $1,532 per acre. 

Fixed costs are the same as year 0 for 
all costs except machinery and equipment 
depreciation, interest, and insurance and 
interest on investment.   Machinery and 
equipment expenses increase due to pur- 
chases of a sprayer and a tiller.   Interest on 
investment is calculated as eight percent of 
year 0 total cost.   It represents the 
opportunity cost of interest foregone due to 
the investment in year 0 expenses during 
year 1.   Alternatively, this charge may be 
thought of as the interest cost associated 
with borrowing the money for year 0's 
expenses during year 1. 

Total establishment cost in year 1 is 
$2,027 per acre.   The cumulative establish- 
ment cost for years 0 and 1 is $2,808 per 
acre. 

Year 2 
The enterprise budget for year 2 is 

shown in table 4.   The vines are pruned in 

the spring, using hand labor at the rate of 
eight hours per acre.   Nitrogen is applied 
next in the form of urea.   A strip spray 
herbicide is used for weed control following 
mowing.   An estimated five percent of the 
vines are replanted to replace dead and 
damaged vines. 

At this point, the trellis is installed. 
We added the cost of the trellis, $1,200 per 
acre including installation, to the value of 
the other site improvements.   The trellis 
cost is based on 400 foot rows with 9 feet 
between the rows.   Treated wooden posts 
are placed every 25 feet, with ground 
anchors on the end-posts.   Two permanent 
high-tensile wires are installed at this time, 
and 5/16-inch bamboo sticks are included 
for training vines. 

Throughout the spring and summer, 
rodent control and cultivation operations are 
performed as necessary.   The vines are 
suckered and trained three times.   The first 
time, disbudding and training is performed 
by hand labor at the rate of 60 vines per 
hour.   On the second and third times 
through the vineyard, 120 vines are dis- 
budded and trained per hour.   The total 
labor requirement for disbudding and train- 
ing is slightly over 32 hours per acre. 
Training ties are used to attach the vines to 
the trellis.   Spot spraying and hand hoeing 
is performed for weed control in the rows. 

The remaining operations and variable 
costs are the same as year 1, including 
planting a cover crop, general labor, miscel- 
laneous expenses, management, and opera- 
ting capital interest.   Total variable cost in 
establishment year 2 is $846 per acre. 

Fixed costs are calculated the same as 
in year 1.   Insurance, depreciation, and 
interest on site improvements all increase 
compared to year 1 due to the added trellis 
expense of $24,000.   Interest on investment 
is calculated as 8 percent of year 0 and 
year 1 cumulative establishment costs of 
$2,808.   Machinery and equipment expenses 
increase due to the purchases of an air-blast 



Table 4.       Wine Grape, Establishment Year 2, $/Acrc Economic Costs and Returns 

VARIABLE COST Descriotion Labor Machinery Materials Total 

Machine Shed 1.75 12.50 0.00 14.25 
Other Buildings 0.70 0.00 0.00 0.70 
Pickup 9.32 8.62 0.00 17.94 
Prune 56.00 0.00 0.00 56.00 
Fertilize 3.39 2.08 7.60 13.06 

Urea 80 lb x 0.095 = 7.60 
Mow 16.94 8.18 0.00 25.12 
Strip Spray 3.39 1.68 20.00 25.07 

Herbicide 1 acre x 20.00 = 20.00 
Replant Vines 28.00 0.00 28.80 56.80 

Vines 48 vine x   0.60 = 28.80 
Rodent Control 7.00 0.00 0.00 7.00 
Cultivate (3 times) 25.41 14.51 0.00 39.92 
Disbud & Train 225.87 0.00 6.00 231.87 

Training Ties 1 acre x   6.00 = 6.00 
Spot Spray 24.39 1.68 10.00 36.07 

Heibicide 1 acre x 10.00 = 10.00 
Hoeing 70.00 0.00 0.00 70.00 
Plant Cover Crop 6.78 3.08 14.00 23.86 

Planter Rental 1 acre x  4.00 =  4.00 
Seed 1 acre x 10.00 = 10.00 

General Labor 49.00 0.00 0.00 49.00 
Miscellaneous 0.00 0.00 25.00 25.00 
Management 0.00 0.00 103.38 103.38 
Operating Capital Interest 0.00 0.00 51.10 51.10 

Total VARIABLE COST 846.17 

FIXED COST Description Unit Total 

CASH Cost 
Machinery & Equipment Insurance acre 15.41 
Property Taxes & License acre 16.63 
Site Improvements Insurance acre 12.63 

Total CASH Cost 44.67 

NON-CASH Cost 
Interest on Investment acre 224.67 
Land Interest Charge acre 198.00 
Machinery & Equipment-Depreciation & Interest acre 78.88 
Site Improvement-Depreciation & Interest acre 196.14 

Total NON-CASH Cost 697.69 

Total FIXED Cost 742.36 

Total of ALL Cost 1588.53 



sprayer for $2,35.0 and a broadcast fertilizer 
spreader for $1,000.   Total fixed cost in 
year 2 is $742 per acre.   The total budge- 
ted cost for estabUshment year 2 is $1,589 
per acre.   Cumulative year 0, 1, and 2 cost 
is $4,397 per acre. 

Year 3 
In the third estabhshment year, the same 

basic cultural operations are performed as in 
year 2, with the following exceptions. 
Only one percent of the vines are replanted 
in year 3, or approximately ten vines per 
acre.   Disbudding and training is performed 

, at the rate of 60 vines per hour for the first 
two passes through the vineyard, and 120 
vines perhour for the last pass.   Total labor 
required for disbudding and training in year 
3 is 40-1/3 hours per acre. 

A fungicide spray is applied for mildew 
control, and costs $11.00 per acre for the 
spray materials.   Moveable catch wires are 
installed in the trellis in year 3.   Installation 
requires 12 hours of labor per acre, and the 
wire costs $500 per acre.   The cost of the 
wire is added to the value of all other site 
improvements, and treated as a fixed 
improvement.   Total variable cost in year 3 
is $893. 

Fixed costs increase in year 3 due to 
the purchase of the catch wires for the trel- 
lis.   Interest on investment is calculated as 
8 percent of cumulative establishment costs 
through year 2, $4,397 per acre.   Total 
fixed cost is $954 per acre.   Total estab- 
lishment cost in year 3 is $1,846 per acre. 
Cumulative establishment cost including 
year 3 is- $6,244 per acre. 

Year 4 
In establishment year 4, the vines have 

reached their fourth leaf.   A small grape 
harvest is expected in year 4, with yields 
increasing in year 5 and full production 
realized in year 6 or 7.   Table 6 contains 
the enterprise budget for year 4.   The urea 
application in year 4 is.half of years 2 and 

3, at 40 pounds per acre.   Canes are tied 
following pruning, and the canes removed 
are flailed using a flail-chop mower. 

Three fungicide spray applications are 
performed.   One application is to protect 
the grapes from rot, while the other two 
sprays are for mildew control.   The sprays 
are only performed if it appears that the 
grape yield will provide returns greater than 
the cost of the spray and harvest expenses. 

Training vines takes place throughout 
the summer.   The vines are suckered and 
disbudded twice, requiring eight hours of 
labor per acre.   Moving the catch wire the 
first time takes three hours per acre, 
followed by tucking the vines which takes 
six hours per acre.   Finally, the catch wire 
is moved and the vines are tucked a second 
time, each requiring two hours per acre. 
Total labor required for training is 29 hours 
per acre. 

After training, the vines are trimmed 
using a hedger.   Netting is purchased for 
bird control in year 4, at a cost of $233 per 
acre.   The value of the net is added to the 
other site improvements and treated as a 
fixed improvement.   The net is set up and 
taken down each year using custom hired 
labor, for $150 per acre.   While bird net is 
an optional item, you should consider bird 
damage control to be a normal, ongoing 
management activity.   Netting is expensive 
but very effective.   Harassment is an alter- 
native to netting. Propane cannons, av- 
alarms, and shotguns are used during day- 
light hours to keep birds off the vines. 
Expect your labor costs to be high if you 
use harassment as a bird control technique. 

All harvest costs in year 4 are based on 
a yield of 1 ton per acre.   The grapes are 
picked by hand, and pickers are paid 
$0,065 per pound.   This rate is above the 
typical rate paid in a mature vineyard 
because of the low yield.   Pickers must be 
paid more per pound because it takes 
longer to pick each pound of grapes.   The 
grapes are picked into buckets, then placed 
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Table 5.   Wine Grape, Establishment Year 3, $/Acre Economic Costs and Returns 

VARIABLE COST Description Labor Machinery Materials Total 

Machine Shed 1.75 
Other Buildings 0.70 
Pickup 9.32 
Prune 70.00 
Fertilize 3.39 

Urea                80 lb x 0.095 = 7.60 
Mow 16.94 
Strip Spray 3.39 

Herbicide          1 acre x 20.00 = 20.00 
Replant Vines 5.60 

Vines               9.6 vine x   0.60 = 5.76 
Rodent Control 7.00 
Cultivate (3 times) 25.41 
Spot Spray 12.19 

Herbicide          0.5 acre x 10.00 = 5.00 
Disbud & Train 282.33 

Training Ties    1 acre x   6.00 = 6.00 
Fungicide Spray 3.39 

Fungicide          1 acre x 11.00 = 11.00 
Plant Cover Crop 6.78 

Planter Rental   1 acre x   4.00 = 4.00 
Seed                 1 acre x 10.00 = 10.00 

Install Catch Wires 84.00 
General Labor 49.00 
Miscellaneous 0.00 
Management 0.00 
Operating Capital Interest 0.00 

Total VARIABLE COST 

FIXED COST Description 

12.50 
0.00 
8.62 
0.00 
2.08 

8.18 
1.68 

0.00 

0.00 
14.51 
0.84 

0.00 

1.68 

3.08 

0.00 
0.00 
0.00 
0.00 
0.00 

Unit 

0.00 14.25 
0.00 0.70 
0.00 17.94 
0.00 70.00 
7.60 13.06 

0.00 25.12 
20.00 25.07 

5.76 11.36 

0.00 7.00 
0.00 39.92 
5.00 18.03 

6.00 288.33 

11.00 16.07 

14.00 23.86 

0.00 84.00 
0.00 49.00 

25.00 25.00 
108.94 108.94 
54.94 54.94 

892.63 

Total 

CASH Cost 
Machinery & Equipment Insurance 
Property Taxes & License 
Site Improvement Insurance 

Total CASH Cost 

NON-CASH Cost 
Interest on Investment 
Land Interest Charge 
Machine & Equipment-Depreciation & Interest 
Site Improvement-Depreciation & Interest 

Total NON-CASH Cost 

Total FIXED Cost 

Total of ALL Cost  

acre 
acre 
acre 

acre 
acre 
acre 
acre 

15.50 
16.63 
17.63 

49.76 

351.75 
198.00 
80.21 

274.08 

904.04 

953.80 

1846.43 

11 



Table 6.       Wine Grape, Establishment Year 4, $/Acre Economic Costs and Returns 

GROSS INCOME Descriotion i Ouantitv Unit S / Unit Total 

Grapes 1.0 ton 650.00 650.00 

Total GROSS Income 650.00 

VARIABLE COST Description Labor Machinery Materials Total 

Machine Shed 1.75 12.50 0.00 14.25 
Other Buildings 0.70 0.00 0.00 0.70 
Pickup 9.32 8.62 0.00 17.94 
Prune 84.00 0.00 0.00 84.00 
Fertilize 3.39 2.08 3.80 9.26 

Urea 40 lb x 1 D.095 = 3.80 
Tie Canes 70.00 0.00 6.00 76.00 

Training Ties 1 acre x 6.00 = 6.00 
Flail Canes 5.10 2.46 0.00 7.57 
Rodent Control 7.00 0.00 0.00 7.00 
Strip Spray 3.39 1.68 35.50 40.57 

Herbicide 1 acre x 35.50 = ■■ 35.50 
Mow 16.94 8.18 0.00 25.12 
Cultivate 25.41 14.51 0.00 39.92 
Spot Spray 12.19 0.84 5.00 18.03 

Herbicide 0.5 acre x 10.00 = 5.00 
Fungicide 3.39 1.68 37.00 42.07 

Fungicide-Rot 1 acre x 37.00 = = 37.00 
Fungicide 6.78 3.37 22.00 32.14 

Fungicide-Mildew 2 acre x 11.00 = = 22.00 
Plant Cover Crop 6.78 3.08 14.00 23.86 

Planter Rental 1 acre x 4.00 = =   4.00 
Seed 1 acre x 10.00 = = 10.00 

TRAINING 
Sucker/Disbud 112.00 0.00 0.00 112.00 
Move Catch Wire 21.00 0.00 0.00 21.00 
Tuck Vines 42.00 0.00 0.00 42.00 
Move Catch Wire 14.00 0.00 0.00 14.00 
Tuck Vines 14.00 0.00 0.00 14.00 

Total TRAINING 203.00 

Hedging 8.47 5.39 0.00 13.86 
Bird Control 0.00 0.00 150.00 150.00 

HARVEST 
Picking, Custom 0.00 0.00 130.00 130.00 
Tractor & Loader 16.94 7.93 0.00 24.87 
Load & Haul, Custom 0.00 0.00 30.00 30.00 
Grape Tax 0.00 0.00 12.40 12.40 

Total HARVEST 197.27 

Miscellaneous 0.00 0.00 25.00 25.00 
General Labor 49.00 0.00 0.00 49.00 
Management 0.00 0.00 157.36 157.36 
Operating Capital Interest 0.00 0.00 50.28 50.28 

Total VARIABLE COST 1284.23 

GROSS INCOME minus VARIABLE COST -634.23 
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Table 6.       Wine Grape, Establishment Year 4, $/Acre Economic Costs and Returns (continued) 

FIXED COST Description Unit 

CASH Cost 
Machinery & Equipment Insurance 
Property Taxes & License 
Site Improvement Insurance 

Total CASH Cost 

NON-CASH Cost 
Interest on Investment 
Land Interest Charge 
Machinery & Equipment-Depreciation & Interest 
Site Improvement-Depreciation & Interest 

Total NON-CASH Cost 

Total FIXED Cost 

Total of ALL Cost 

NET PROJECTED RETURNS 

acre 
acre 
acre 

acre 
acre 
acre 
acre 

Total 

17.69 
16.63 
18.97 

53.29 

499.47 
198.00 
113.13 
299.56 

1110.16 

1163.45 

2447.68 

-1797.68 

in totes.   Twenty totes will be needed in 
year 4, and each tote costs $35.   These 
totes must be replaced every five years. 
The tote costs are included in the fixed 
costs associated with site improvements. 

The totes are moved to the loading area 
using a tractor and loader (fork attachment). 
A trucking firm is hired on a custom basis 
to load the totes on a truck and deliver 
them to a winery at at cost of $30 per ton. 
A tax of $12.40 must be paid on each ton 
of grapes sold.   Total harvest expenses are 
$197 per acre.   Note that if you only 
expect your yield to be half a ton of grapes 
in year 4, it may not make sense to harvest 
your grapes, due to the costs of rot control 
and harvest. 

Total variable cost in year 4 is $1,284 
per acre.   The income from one ton of 
grapes is $650, leaving a difference of 
-$634 per acre.   Thus, one ton of grapes 
does not cover the variable costs of estab- 
lishment in year 4, but it does offset part 
of the variable cost incurred. 

Fixed costs increase in year 4 due to 
purchases of equipment and site improve- 

ments.   The hedger purchased in year 4 is 
a hydraulically controlled, scissor-cut hedger 
that trims one side of the vine row at a 
time.   It costs $3,200.   A fork attachment 
and a flail mower are purchased for $600 
each.   These three additional pieces of 
equipment increase the insurance, deprecia- 
tion, and interest costs of machinery and 
equipment use. 

Additions to site improvements include 
$4,667 for bird netting and $700 for totes. 
These purchases increase the insurance, 
depreciation, and interest costs associated 
with site improvements.   Depreciation and 
interest on totes account for the fact that 
they must be replaced every five years. 
The net is assumed to last for the life of 
the vineyard.   Interest on investment is 
calculated as eight percent of cumulative 
establishment costs through year 3, $6,244 
per acre.   The resulting interest charge is 
$499 per acre.   Total fixed cost is $1,163 
per acre. 

Total cost in year 4 is $2,448 per acre. 
This cost is offset by the $650 return per 
acre in grape sales, leaving a net cost of 
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$1,798 per acre.   Cumulative establishment 
cost including year 4 is $8,041 per acre. 

YearS 
The final year of establishment is year 

5.   The enterprise budget for year 5 is 
shown in table 7.   This budget differs from 
year 4 in only a few places. 

Nitrogen is no longer applied to the 
vineyard.   An additional labor operation is 
required following pruning to pull brush 
away from the vines.   Pruning takes longer 
as the vines get older and larger.   Fungi- 
cide sprays for rot and mildew control are 
applied five to seven times as required.   A 
permanent grass cover crop is planted in 
year 5, including a cost of $50 per acre for 
seed.   Hedging is performed twice in year 
5 as the canopy gets larger. 

In year 5, a two ton yield of grapes is 
harvested.   Pickers are paid $0.05 per 
pound.   Custom hauling expenses remain at 
$30 per ton.   Total variable cost in year 5 
is $1,545 per acre. 

Only one major purchase is made in 
year 5: 20 additional totes are needed to 
handle the increased yield.   Most growers 
agree that 40 totes are sufficient to handle 
the grape yield on 20 acres.   The additional 
totes slightly increase the insurance, depre- 
ciation, and interest costs of site improve- 
ments.   Interest on investment is eight per- 
cent of $8,041 or $643 per acre.   Total 
fixed cost is $1,330 per acre. 

Total cost in year 5 is $2,875 per acre. 
This cost is offset by returns of $1,300 per 
acre, for a net cost of $1,575 per acre. 
Total establishment cost is $9,616 per acre. 
This figure represents the total economic 
cost of taking an unimproved site and 
establishing a vineyard on it. 

Cumulative establishment costs per acre 
are shown graphically in figure 3.   This 
graph highlights the large investment grow- 
ing wine grapes requires, and provides an 
estimate of the capital required to establish 
a vineyard. 

Production Years 
The final enterprise budget is shown in 

table 8.   This budget presents the typical 
costs and returns expected from a mature 
20 acre vineyard.   The long term yield 
expected is 4 tons per acre, and the 
expected average price received is $650 per 
ton of grapes.   The total return expected is 
$2,600 per acre. 

Total variable cost is $1,916 per acre. 
The return over variable cost is $684 per 
acre.   Assuming all variable costs are paid 
in cash, we expect a return of approximate- 
ly $700 per acre to land, capital, and risk. 
This return is the money available to pay 
fixed costs of insurance, taxes and license, 
depreciation, and interest. 

Total fixed cost is $1,517.03 per acre. 
The largest component of fixed cost is the 
amortized cost of vineyard establishment. 
The estabUshment cost of $854 per acre is 
based on the total establishment cost of 
$9,616 per acre amortized at eight percent 
over   loan a 30 year life.   This charge 
represents the annual payment required to 
repay a taken out to establish an acre of 
grapes.   If the establishment costs are paid 
using an owner's capital, the charge repre- 
sents the foregone interest in alternative 
investments the owner could have made 
instead of establishing grapes. 

The net projected return over all costs 
is -$856 per acre.   This indicates that a 
grape yield of four tons valued at $650 per 
ton is not sufficient to pay the full costs of 
production.   In fact, we calculate that a 
price of $864 per ton is required to cover 
total production costs.   Does this indicate 
that wine grapes will lose money every 
year?   Not necessarily. 

Our fixed costs include interest on 
operating capital and establishment costs at 
eight percent, as well as six percent interest 
on site improvements, land, machinery, and 
equipment.   In addition, we have included 
expenses for all labor and capital.   If you 
are willing to accept a lower rate of return 
on your capital, or value your labor and 
management at lower rates, you may 
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Table 7. Wine Grape, Establishment Year 5, $/Acre Economic Costs and Returns 

GROSS INCOME Descriotion                                 < Quantity Unit $ / Unit Total 

Grapes 2.0 ton 650.00 1300.00 

Total GROSS Income 1300.00 

VARIABLE COST Description Labor Machinery Materials Total 

Machine Shed 1.75 12.50 0.00 14.25 
Other Buildings 0.70 0.00 0.00 0.70 
Pickup 9.32 8.62 0.00 17.49 
Prune 105.00 0.00 0.00 105.00 
Pull Brush 45.50 0.00 0.00 45.50 
Tie Canes 70.00 0.00 6.00 76.00 

Training Ties 1 acre x 6.00 = 6.00 
Flail Canes 5.10 2.46 0.00 7.57 
Rodent Control 7.00 0.00 0.00 7.00 
Strip Spray 3.39 1.68 20.60 25.67 

Herbicide 1 acre x 20.60 = 20.60 
Mow 16.94 8.18 0.00 25.12 
Cultivate (3 times) 25.41 14.51 0.00 39.92 
Spot Spray 12.19 0.84 5.00 16.03 

Herbicide 0.5 acre x 10.00 = 5.00 
Spray (5-7 times) 16.94 8.42 75.00 100.34 

Fungicide 5 appl x 15.00 = 75.00 
Plant Cover Crop 6.78 3.08 54.00 63.86 

Planter Rental 1 acre x  4.00 = 4.00 
Seed 1 acre x 50.00 = 50.00 

TRAINING 
Sucker/Disbud 112.00 0.00 0.00 112.00 
Move Catch Wire 21.00 0.00 0.00 21.00 
Tuck Vines 42.00 0.00 0.00 42.00 
Move Catch Wire 14.00 0.00 0.00 14.00 
Tuck Vines 14.00 0.00 0.00 14.00 

Total TRAINING 203.00 

Hedging (2 times) 16.94 10.78 0.00 27.71 
Bird Control 0.00 0.00 150.00 150.00 

HARVEST 
Picking, Custom 0.00 0.00 200.00 200.00 
Tractor & Loader 16.94 7.93 0.00 24.87 
Load & Haul, Custom 0.00 0.00 60.00 60.00 
Grape Tax 0.00 0.00 24.80 24.80 

Total HARVEST 309.67 

General Labor 49.00 0.00 0.00 49.00 
Miscellaneous 0.00 O.OO 25.00 25.00 
Management 0.00 0.00 196.32 196.32 
Operating Capital Interest 0.00 0.00 37.67 37.67 

Total VARIABLE COST 1545.30 

GROSS INCOME minus VARIABLE COST -245.30 
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Table 7.      Wine Grapes, Establishment Year 5, $/Acre Economic Costs and Returns (continued) 

FIXED COST Description Unit 

CASH Cost 
Machine & Equipment Insurance 
Property Taxes & License 
Site Improvement Insurance 

Total CASH Cost 

NON-CASH Cost 
Interest on Investment 
Land Interest Charge 
Machine & Equipment-Depreciation & Interest 
Site Improvement-Depreciation & Interest 

Total NON-CASH Cost 

Total FIXED Cost 

Total of ALL Cost 

NET PROJECTED RETURNS 

acre 
acre 
acre 

acre 
acre 
acre 
acre 

Total 

18.55 
16.63 
19.15 

54.33 

643.28 
198.00 
127.13 
306.85 

1275.26 

1329.59 

2874.89 

-1574.89 

on your capital, or value your labor and 
management at lower rates, you may 
achieve a long term economic profit from 
your vineyard.   Also, the prices or yields 
you achieve may increase your returns. 
Throughout this study, we attempted to use 
conservative estimates of costs, and include 
all typical operations.   Your costs may be 
lower, again allowing you to achieve a long 
term profit.   Finally, this analysis ignores 
any tax advantages associated with vineyard 
ownership. 

One positive aspect of this analysis is 
that it appears wine grape returns will cover 
cash costs.   The breakeven price for grapes 
to cover cash variable costs is $479 per ton 
at a four ton yield.   The state average price 
paid by wineries in 1987 was $688 per ton, 
and recent prices have remained in the 
$600 to $700 per ton price range [2]. 
Thus, it appears that the vineyard will at 
least cover the cash costs of producing a 
crop from year to year. 

Cash Flow Analysis 
The enterprise budgets presented above 

indicate the economic costs and returns of 
establishing and producing wine grapes. 
These costs included cash costs as well as 
non-cash costs.   The cost of fixed assets 
were spread over their useful lives in the 
form of depreciation and interest. 

In analyzing the feasibility of establish- 
ing a new vineyard, estimated cash flow 
requirements are also important for planning 
cash needs and borrowing.   Most lenders 
require a projected cash flow statement to 
accompany loan applications. 

A summary of the total cash flows 
required to establish 20 acres of wine 
grapes is shown in table 9.   This cash flow 
projection summarizes the cash income and 
expenditures throughout the establishment 
period.   Returns are received only in years 
4 and 5, when one and two tons of grapes 
are harvested, respectively.   Returns per 
acre are multiplied by 20 acres to estimate 
total returns. 
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Figure 3.   Oregon Wine Grapes Cumulative Establishment Costs 

Operating costs are taken from the 
enterprise budgets in tables 3 through 8. 
We have assumed that all variable costs, 
including labor and management, are cash 
expenses.   Your variable cash expenses may 
be less than the values shown if you 
provide all or part of the labor and manage- 
ment required.   Variable costs for die vine- 
yard are calculated by multiplying the vari- 
able costs per acre for each year by 20 
acres. 

Cash fixed costs are also taken from the 
enterprise budgets in tables 3 through 8. 
These are the costs incurred for insurance, 
property taxes, and licenses.   Cash fixed 
costs per acre are multiplied by 20 acres to 
calculate total cash fixed costs for the vine- 
yard. 

The remaining cash expenditures are used 
to pay for site improvements and purchase 
machinery and equipment.   The majority of 
the site improvement expenditures occur in 
year 0, while the machinery and equipment 

purchases are spread fairly evenly over the 
establishment period. 

Annual cash flows are calculated by 
subtracting operating costs, site improve- 
ment expenditures, and machinery and 
equipment purchases from tota returns in 
each year.   The parentheses indicate that a 
cash deficit occurs in each year, and outside 
cash will have to be provided by the owner 
or through financing.   The cumulative cash 
flow shows the total cash flow in each 
year, including all previous cash flows. 

Table 9 shows that over the 6 year 
establishment period, approximately 
$262,321 of cash will be used in establish- 
ing this 20 acre vineyard.   Obviously, any- 
one considering establishment of a new 
vineyard will need access to a considerable 
amount of cash. 

Summary 
Establishing a vineyard requires a large 

investment of time and money.   Based on a 
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Table 8.       Wine Grape, Production Years, $/Acre Economic Costs and Returns 

GROSS INCOME Description                                 i Ouantitv Unit $ / Unit Total 

Grapes 4.0 ton 650.00 2600.00 

Total GROSS Income 2600.00 

VARIABLE COST Description Labor Machinery Materials Total 

Machine Shed 1.75 12.50 0.00 14.25 
Other Buildings 0.70 0.00 0.00 0.70 
Pickup 9.32 8.62 0.00 17.94 
Prune 168.00 0.00 0.00 168.00 
Pull Brush 112.00 0.00 0.00 112.00 
Tie Canes 70.00 0.00 6.00 76.00 

Training Ties        1 acre x 6.00 = 6.00 
Flail Canes 5.10 2.46 0.00 7.57 
Flail Mow (4 times) 15.31 7.39 0.00 22.70 
Rodent Control 7.00 0.00 0.00 7.00 
Strip Spray 3.39 1.68 3.00 8.07 

Herbicide              1 acre x 3.00 = 3.00 
Mow 16.94 8.18 0.00 25.12 
Spot Spray 12.19 0.84 5.00 18.03 

Herbicide             0.5 acre x 10.00 = 5.00 
Spray (5-7 times) 16.94 8.40 75.00 100.34 

Fungicide              5 appl x 15.00 = 75.00 

TRAINING 
Sucker/Disbud 112.00 0.00 0.00 112.00 
Move Catch Wire 21.00 0.00 0.00 21.00 
Tuck Vines 42.00 0.00 0.00 42.00 
Move Catch Wire 14.00 0.00 0.00 14.00 
Tuck Vines 14.00 0.00 0.00 14.00 

Total TRAINING 203.00 

Hedging (2 times) 25.41 16.15 0.00 41.56 
Bird Control 0.00 0.00 150.00 150.00 

HARVEST 
Picking, Custom 0.00 0.00 400.00 400.00 
Tractor & Loader 16.94 7.93 0.00 24.87 
Load & Haul, Custom 0.00 0.00 120.00 120.00 
Grape Tax 0.00 0.00 49.60 49.60 

Total HARVEST 594.47 

General Labor 49.00 0.00 0.00 49.00 
Miscellaneous 0.00 0.00 25.00 25.00 
Management 0.00 0.00 245.74 245.75 
Operating Capital Interest 0.00 0.00 29.38 29.38 

Total VARIABLE COST 1915.90 

GROSS INCOME minus VARIABLE COST 684.10 
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Table 8.       Wine Grape, Production Years, $/Acre Economic Costs and Returns (continued) 

FIXED COST Description Unit 

CASH Cost 
Machine & Equipment Insurance 
Property Taxes & License 
Site Improvement Insurance 

Total CASH Cost 

NON-CASH Cost 
Amortized Establishment Cost 
Land Interest Charge 
Machine & Equipment-Depreciation & Interest 
Site Improvement-Depreciation & Interest 

Total NON-CASH Cost 

Total FIXED Cost 

Total of ALL Cost 

NET PROJECTED RETURNS 

Break-Even Price, Total Variable Cost 
Break-Even Price, Total Cost 

acre 
acre 
acre 

acre 
acre 
acre 
acre 

Total 

18.50 
16.63 
19.15 

54.28 

854.14 
198.00 
126.82 
306.85 

1485.81 

1540.09 

3455.99 

-855.99 

$ 
$ 

478.97 per ton 
863.99 per ton 

number of assumptions, we estimate that 
economic establishment costs amount to 
almost $10,000 per acre for a 20 acre vine- 
yard.   Over a quarter of a million dollars in 
cash will be requried during a six year 
establishment period. 

After the vineyard reaches full produc- 
tion, wine grape sales should cover variable 
costs of production.   However, at a price of 
$650 per ton for grapes, net projected 
returns over all economic costs are nega- 
tive.   The estimated break-even price to 
cover all costs is $855 per ton.   At grape 
prices below $855 per ton, not all factors 
of production are being paid. 

A major limitation of this study is the 
fact that taxes were ignored.   All costs and 
returns are estimated on a before-tax basis. 
Anyone considering the establishment of a 
vineyard should check with a tax accountant 
to determine potential tax incentives or 
disincentives associated with a vineyard 
investment, and incorporate these factors 
into their own investment analysis. 
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Table 9.       Wine Grape Establishment Cash Row Analysis, 20 Acres 

Item YearO Year 1 Year 2 Year 3 Year 4 Year5 Total 

RETURNS 13,000 26,000 39,000 

OPERATING COSTS 
Variable Costs 7,909 31,248 16,923 17,853 25,685 30,906 130,524 
Cash Fixed Costs 733 754 893 995 1,066 1,087 5,528 

SITE IMPROVEMENTS 
Land 66,000 66,000 
Machine Shed 4,600 4,600 
Other Buildings 3,000 3,000 
Road Development 2,640 2.640 
Utilities 6,600 6,600 
Well 4,000 4,000 
Fencing 5,213 5,213 
Trellis 24,000 24,000 
Trellis Wire 10,000 10,000 
Totes 700 700 1,400 

MACHINERY & EQUIPMENT 
Tractor, 35 hp 15,000 15,000 
Rotary Mower 600 600 
Pickup 7.000 7,000 
Sprayer 800 800 
Tiller 2,000 2,000 
Air-blast Sprayer 2,350 2,350 
Spreader 1,000 1,000 
Hedger 3,200 3,200 
Fork Attachment 600 600 
Bird Netting 4,667 4,667 
Rail Mower 600 600 

ANNUAL CASH 
FLOW (123,295)     (34,802)       (41,817)       (32,198)       (23,517) (6,693)     (262,321) 

CUMULATIVE CASH 
FLOW (123,295)   (158.097)     (199,914)     (232,111)     (255,629)     (262,321) 
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