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ABSTRACT 

In an effort to stabilize or increase net farm income, 

agricultural producers in the Texas High Plains have been 

seeking alternatives to the traditional field crops of 

cotton and grains. Net returns for cotton and grains have 

diminished over the years as input costs have increased. 

Wine grape production may provide producers a viable 

alternative to these traditional field crops. 

Before an agriculturai producer can make the decision 

to switch to an alternative crop like wine grapes, cost-

return budgets must be developed and evaluated. The 

producer should not begin establishing a wine grape vineyard 

unless the net present value or internal rate of return of 

the projected income stream exceeds that of alternative 

investments. 

Objectives of this study were twofold. The first 

objective was to estimate the 1993 costs of establishing a 

wine grape vineyard in the Texas High Plains. The second 

objective was to identify and compare current input costs of 

commonly used grape production practices and estimate 

returns from these practices. An analysis has been made for 

each of the five major wine grape varieties grown in the 

Texas High Plains. 



The wine grape varieties used in this study were 

Cabernet Sauvignon, Chardonnay, Chenin Blanc, Riesling, and 

Sauvignon Blanc. These varieties were selected because they 

represent the largest acreage of producing wine grapes in 

the Texas High Plains. Input costs of commonly used 

production practices were identified and cost estimates for 

establishing a wine grape vineyard in the Texas High Plans, 

utilizing these five varieties, have been developed. 

Performing the analysis for each variety allowed the 

comparison of expected profitability between the varieties. 

A Quattro Pro For Windows® spreadsheet was used in 

preparing economic budgets for a wine grape vineyard. This 

spreadsheet was used in developing two models which analyzed 

the budgets and provided financial analysis. Model I varied 

the owner equity ratio in comparing the costs, receipts, net 

income, and breakeven prices for the five wine grape 

varieties and a vineyard planted equally to each of the five 

varieties. Model I was used to calculate the internal rate 

of return (IRR), net present value (NPV), profitability 

index (PI), and payback period for each variety, with 

varying levels of owner equity. IRRs and NPVs were also 

compared when interest/discount rates and owner equity 

levels were varied. 
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The simulation model used the budgets developed in 

Model I to generate probability analysis for achieving 

specific IRR and NPV levels. Projected annual crop yields 

for the 30-year planning horizon were randomly selected from 

historical data by the simulation model, utilizing average 

yearly yields for the variety being simulated. 

Probabilities were obtained by repeating the experiment, 

utilizing fifty iterations of each 30-year planning horizon, 

to estimate probabilities for the occurrence of a specific 

event. Standardizing the probabilities obtained involved 

calculating a "z" score. Various levels of owner equity 

were utilized in these analyses. 

Costs of establishing a vineyard are high and the 

producer/investor must have substantial capital if the 

vineyard is to be successful. Budgets developed in this 

study indicate that total investment in a 55-acre vineyard 

could reach approximately $450,000 ($8,180 per acre) before 

annual production income exceeds production expense. 

This study verified that it could be economically 

feasible to establish and operate a wine grape vineyard in 

the High Plains of Texas. The level of owner equity and 

interest/discount rate utilized in the analysis greatly 

impact the investment decision to be raade, when NPV is used 

as the decision criterion. 
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CHAPTER I 

INTRODUCTION 

The tradition of the grape is as old as that of man. 

Archaeological evidence shows that the grape has been a food 

of man from the earliest of times. Grapes are native to 

warm temperate zones and their culture is most successful 

between 34° and 49° north and south latitude. The original 

home of viticulture is Asia, with the raost likely area being 

the teraperate, climatic region of the Caucasus. The wine 

grape Vitis vinifera is said to originate from Caucasus. It is 

believed that the Assyrians and later the Pharaohs of Egypt 

enjoyed wine over five thousand years ago (Jackson and 

Schuster). 

Grapes, which belong to the genera Vitis and Muscatinia, 

are grown throughout North America, the Caribbean, Asia, and 

the Mediterranean. North Araerican species are by far the 

raost nuraerous and are of value as table grapes, juice and 

rootstocks; but none produce wine of any note. The European 

grape, Vitis vinifera, coraes originally frora the Caucasus and, 

since its introduction to Europe, has been hybridized with 

the native European vines Vitis silvestris and Vitis alba. European 

grape varieties account for raost of the world's wine 

production (Jackson and Schuster, 1987). 



In the United States, grapes grow in every state except 

Alaska. Grapes are adapted to a wide variety of soil types, 

ranging frora gravelly sands to heavy clays, frora shallow to 

very deep, and from low to high fertility. By far the raost 

extensive use of grapes is in the production of wine 

(Winkler et al., 1974). 

A wine grape raay be defined as a variety capable of 

producing an acceptable wine in sorae locality. Wines are 

roughly classified in two groups: table wines and dessert 

wines. Table wines contain less than 14% alcohol, have 

little or no unferraented sugar, and are said to be "dry". 

These wines are produced from grapes of only raoderately high 

sugar content and with raoderate or higher acidity. Dessert 

wines contain raore than 14% alcohol, usually 17% to 20%. 

Most dessert wines contain raoderate to considerable araounts 

of unferraented grape sugars. Grape spirits are added, at 

the desired quantity of sugar, to arrest the ferraentation. 

Dessert wines are produced frora grapes high in sugar content 

and low in acid (Winkler et al.,1974). 

Wine raaking was introduced to Texas by Spanish padres 

in the El Paso area around 1659. When raissions were 

established by Spaniards, they planted grape stocks for the 

sacramental wine. Over the years, European iraraigrants aiso 

established wineries in many areas of Texas. In 1975, 

however, there reraained only one winery in Texas. By 1983, 



the nuraber had grown to six, and in 1990, the number of 

wineries had increased to twenty six (Lowry, 1990). The 

value of Texas wine production increased frora $1,400,000 in 

1982 to $17,500,000 in 1990. 

There are 2,700 acres of producing grapes in the state 

of Texas. In addition, there are 509 acres of non-producing 

age grapes, bringing the total of coraraercial wine grape 

vineyards to 3,209 acres. The average per acre yield from 

the 2,700 acres of producing grapes is 1.46 tons, with a 

total production value of $3,130,423 (Texas Agricultural 

Statistics Service, 1990). 

In an effort to stabilize or increase net farm incorae, 

agricultural producers in the Texas High Plains have been 

seeking alternatives to the traditional field crops of 

cotton and grains. Net returns for cotton and grains have 

diminished over the years as input costs have increased. 

Wine grape production raay provide producers a viable 

alternative to these traditional field crops. 

In 1968, the Texas Agricultural Experiraent Station 

began conducting research at an Abernathy, Texas, vineyard 

to deterraine the feasibility of producing grapes 

comraercially. The first production frora this vineyard began 

in 1972. Yields were good, quality was excellent, and work 

began in earnest to identify cultivars best suited for 

production in the region (Lipe, Eddins, and Krejci, 1974). 



A new vineyard was then established at the Texas 

Agricultural Experiment Station near Lubbock, Texas. The 

first year of production at Lubbock was 1976, with 

outstanding performance shown by the varieties Zinfandel, 

Burger, Paloraino, Mission, and Carignane (Lipe and Eddins, 

1977). Both studies done by Lipe and others show that 

grapes are adaptable to the Texas High Plains region. Since 

High 
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Figure 1. Wine Grape Producing Areas in Texas, 1990 
Source: Texas Agricultural Statistics Service 



1976, private vineyards have been established and interest 

in wine grapes has grown. 

The High Plains area currently leads Texas in acres 

devoted to wine grape production, with a total of 1,3 32 

acres (49.3% of total Texas acres). Second in wine grape 

production is the Trans-Pecos area, with 952 acres (35.3%), 

Production of wine grapes in the Hill Country area is 237 

acres (8.8%), the North Central area is 114 acres (4.2%), 

and Other Areas total 65 acres (2.4%) (Texas Agricultural 

Statistics Service, 1990). 

Table 1. Wine grape production in the Texas High Plains 

Type 

Cabernet Franc 

Cabemet Sauvignon* 

Chardonnay* 
Chenin Blanc* 

French Columbard 

Gewurztraminer 

Merlot 

Muscat Canelii 

Other varieties 

Petite Siran 

Pinot Noir 
Riesling* 

Ruby Cabernet 

Sauvignon Bianc* 

Semillon 
Unknown varieties 

Zinfandel 

Total 

Average 
S o u r c e : T e x a s A 

Acres 

86.4 
335.5 

308.1 
121.3 

14.9 

25.5 

16.4 

12.6 

5.0 

14.6 

9.1 
137.1 

18.3 

156.9 

22.9 

13.5 

33.9 

1332 

Price/Ton 

$1091 

1052 
1151 
558 

574 

650 

943 
775 
638 

625 

1055 
600 

553 

778 

728 

0 

683 

$778 

g r i c u l t u r a l S t a t 

Yld/Acre 
In Pounds 

1600 

2180 

2420 
5540 

3760 

2760 

1280 
2700 

3420 

1680 

2300 
2040 

3640 

3180 

1400 

2180 

1960 

2600 

Total Tons 
Produced 

69.1 

365.7 

372.8 
336.0 

28.0 

35.2 

10.5 
17.0 

8.6 

12.3 

10.5 

139.8 

33.3 

249.5 

16.0 

14.7 

33.2 

1,752.2 

i s t i c s S e r v i c e , 19« 

Total Value 

$75,410 
384.711 

429,094 
187,489 

16,079 

22,874 

9,898 

13,183 

5,455 

7,665 

11,041 

83,905 

18,418 

194,088 

11,670 

0 

22.691 

$1,493.669 

JO 



Varieties of wine producing grapes found in the Texas 

High Plains area are shown in table 1. The varieties used 

in this study were Cabernet Sauvignon, Chardonnay, Sauvignon 

Blanc, Riesling, and Chenin Blanc. These five varieties 

were selected because they represent the largest acreage of 

producing wine grapes in the Texas High Plains and because 

both white and red varieties are included in this group. 

Of the twenty-six wineries in Texas, five are located 

in the Texas High Plains (highlighted in Table 2). Wines 

produced frora wineries in the Texas High Plains have 

received top honors frora distinguished wine corapetitions 

worldwide. 

Stateraent of Problera 

The Texas High Plains is the leading wine grape 

producing area in Texas, with an estiraated 1,332 acres 

currently in production. There is an excellent potential 

for expansion of wine grape production on the High Plains. 

Land in this area is open and water is available for 

irrigation. Coraraercial wineries are established in the area 

and provide a market outlet for wine grape production. 

In the Texas High Plains, raany grape growers are cotton 

producers who are wanting to diversify. Experience in 

growing cotton does not, however, necessarily relate to 

growing grapes. Modern grape growing is more 
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Table 2. Texas wineries, 1991. 

Winery, Location Storage Capacity Fenmenting Capacity 
(Gallons) (Gallons) 

Alamo Farms Winery & Vineyard, Adkins 

Bell Mountain/Oberhellmann Vineyards, 
Fredericksburg 

Bieganowski Cellars, El Paso 

Cordier Estates Winery/Ste. Genevieve 
Vineyards, Ft. Stockton 

Fall Creek Vineyards, Austin 

Grape Creek Vineyards, Inc, Stonewall 

Guadalupe Valley Winery, New Braunfels 

Hlll Country Cellars, Austin 

Homestead Winery, Ivanhoe 

La Buena Vida Vineyards, Ft. Worth 

* La Escarbada XiT, Vineyard & Winery, 
Amaríllo 

* Liano Estacado Winery, Lubbock 

Messina Hof Wine Cellars, Bryan 

Moyar Champagne Co., San Marcos 

Pedernales Vineyards, Fredericksburg 

* Pheasant Ridge Winery, Lubbock 

Piney Woods Country Wines, Orange 

Preston Trail Winery, Gunter 

*St Lawrence Winery, Garden City 

Sanchez Creek Vineyards, Weatherford 

Schoppaul Hill Winery, Ivanhoe 

Sister Creek Vineyards, Sisterdale 

Slaughter Leftwich Vineyards, Austin 

*Teysha Ceilars', Lubbock 

Val Verde Winery, Del Rio 

Wimberley Valley Wines, Driftwood 

Totals: 

5,675 

35,000 

100,000 

1,200,000 

65,000 

11,189 

10.000 

53.000 

6,500 

45,000 

16,000 

213,000 

54,500 

24,000 

9,500 

42,000 

2,000 

10,000 

20,000 

4,300 

32,470 

4,500 

39,000 

165,000 

10,000 

26.500 

2,204,134 

4,490 

20.000 

30,000 

1,200,000 

55,000 

8,739 

6,000 

53,000 

4,000 

50,000 

9.000 

173,000 

50,500 

24.000 

10,400 

30,000 

2,000 

10,000 

20,000 

4,300 

25.000 

3.500 

39,000 

140,000 

11,140 

23.000 

2,006,569 
'^ Now Cap*Rock Winery 

S o u r c e : Texas Wine M a r k e t i n g R e s e a r c h I n s t i t u t e 
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technologically deraanding than raost other forms of 

agriculture. Small differences in grape quality may cause 

significant differences in wine quality. A comraitraent to 

quality is required from the initial planning stages 

throughout the endeavor. In addition to current 

agricultural producers, there may be those who are willing 

to establish a wine grape vineyard as an alternative 

investraent. 

Wine grape cultivars are perennial crops which do not 

produce grapes until the third year after planting and do 

not reach full production until the fifth or sixth year. 

With proper care, a vineyard should reraain productive for 30 

years or longer. Large capital outlays over an extended 

tirae period raust be raade before the vineyard produces to its 

fullest capacity. Compared to the traditional crops of 

cotton and grains, grape production involves a relatively 

high degree of risk. This risk is primarily due to 

production and price uncertainty. For these reasons, an 

analysis of investment alternatives is needed by both the 

agricultural and non-agricultural investor. 

Before an agricultural producer can raake the decision 

to switch to an alternative crop like wine grapes, cost-

return budgets raust be developed and evaluated. The 

producer should not begin establishing a wine grape vineyard 

unless the net present value or internal rate of return of 



the projected incorae streara exceeds that of crops presently 

being produced. 

Obiectives 

Objectives of this study were twofold. The first 

objective was to estiraate the 1993 costs of establishing a 

wine grape vineyard in the Texas High Plains. The second 

objective was to identify and corapare current input costs of 

coraraonly used grape production practices and estiraate 

returns frora these practices. An analysis has been made for 

each of the five major wine grape varieties grown in the 

Texas High Plains. Perforraing the analysis for each variety 

allowed the coraparison of expected profitability between the 

varieties. The specific objectives of this study were to: 

1. Corapare the costs, receipts, net incorae, and 

breakeven prices for the five wine grape varieties. 

2. Calculate the internal rate of return, net present 

value, and profitability index of the five wine 

grape varieties for a thirty-year period with 

varying interest rates, discount rates, and owner 

equity positions. 

3. Calculate the payback period for each of the five 

wine grape varieties. 
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The inforraation that has been developed is an example 

of a typical vineyard and its associated costs. Budgets 

developed in this study reflect costs and yields based upon 

normal growing conditions. They also reflect costs and 

returns over the estiraated useful life of the vineyard. 

These budgets can be utilized as a guide by growers of new 

and established vineyards, lenders, and investors in grape 

production. 



CHAPTER II 

REVIEW OF LITERATURE 

An econoraic evaluation of wine grape production in the 

Texas High Plains raust begin with a coraprehension of the 

concepts, practices, and inputs necessary for the 

establishment and operation of a wine grape vineyard. Prior 

studies relative to wine grape production in the Texas High 

Plains have been reviewed. In addition, inforraation 

developed from other wine grape growing areas of the country 

and studies concerning other perennial crops were also 

reviewed. 

Wine Grape Production 

Several studies have calculated the costs and returns 

involved in establishing wine grape vineyards. These 

studies vary in their approaches and in the analysis done. 

In a 1983 study, the econoraics of various establishraent 

and production practices available to Washington wine grape 

growers was evaluated (Kirpes, Folwell, and Ahraedullah, 

1983). Alternatives analyzed involved irrigation, planting, 

trellis use, and pruning. Objectives of this study were to 

analyze the 1983 costs of alternative production practices. 

The four practices exarained were: (1) furrow irrigation 

system versus a drip irrigation systera versus a sprinkler 

11 
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irrigation systera; (2) raechanical planting versus hand 

planting; (3) steel post trellis systera versus wooden post 

trellis; and (4) pneuraatic pruning shear operation versus 

hand pruning shear operation. Sorae raajor assumptions used 

in developing the base budget for a 50-acre grape vineyard 

were: (1) varieties planted were #1 certified nursery 

stock; (2) the farra was owned, raanaged, and operated by the 

sarae person; (3) grape vines were planted with a 6 x 10 foot 

spacing; (4) all raachinery and equipraent were assumed to be 

new and valued at current market prices; (5) all pruning and 

tying were done on a custom basis; (6) a bilateral cordon 

training system with a vertical trellis was used; and 

(7) 1983 prices for raachinery and inputs were used. 

It is noted in this study that furrow irrigation had 

the lowest establishraent costs but variable cost exceeded 

both sprinkler and drip irrigation systeras. No significant 

difference in vine perforraance or production was noted 

between the irrigation systeras; however, on slopes of 

greater than 1%, erosion becarae a problera with furrow 

irrigation. A steel post trellis system was found to have a 

lower cost than a wooden post systera. 

A 1985 article estiraated cost-return budgets for 

producing grapes on the Texas High Plains using 1984 costs 

(Davis, Anderson, and Roberts, 1985). These budgets 

calculated yield and gross returns, assuraing a 15-acre 
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vineyard planted to equal acreage of three wine varieties: 

Chenin Blanc, French Colurabard, and Ruby Cabernet. The 

prices presented depended upon an above average level of 

raanagement by the farmer, which is necessary to produce high 

quality grapes with the proper sugar content for wine. 

Input quantities were obtained from interviewing several 

researchers and farraers who had recently established 

vineyards. 

Annual costs were adjusted to account for inflation. 

Based on past perforraance of the econoray in the High Plains 

area, costs were inflated 5% per year and revenues were 

increased 3% annually. It norraally takes two years to fully 

establish a vineyard. Vineyards begin bearing in the third 

year after they are established, but producers suggested 

that full production does not occur until the sixth year. 

In the third year, production is estiraated at 30% of full 

production; the fourth year's production is 60%; the fifth 

year's production is 90%; and thereafter 100%. Because a 

land charge is oraitted in the production budget, the 

projected incorae is shown as a return to land and 

management. Although a net present value analysis was not a 

part of the study, it was stated in the study that NPV would 

be positive at any discount rate below 15%. 

There were two objectives in a study done by Lutz, 

Folwell, and Castaldi in 1986. The first was to estiraate 
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the 1986 costs of establishing a vineyard in the state of 

Washington. Carrying the estabiishment costs into the fuli 

production years and analyzing the econoraic consequences of 

developing a wine grape vineyard in Washington was the 

second objective. Each of the eight raajor wine grape 

varieties grown in Washington was analyzed. These analyses 

perraitted the comparison of profitability raeasures between 

the varieties. The specific objectives of the study were 

to: (1) specify the viticultural practices norraally 

followed for establishing and raaintaining a 55-acre wine 

grape vineyard; (2) corapare the receipts, costs, and 

profitability for eight wine grape varieties; and 

(3) calculate the rate of return for eight wine grape 

varieties for a 13-year period with varying grape prices, 

yields, discount rates, and equity positions. 

Budgets developed in this study reflected costs based 

on normal growing conditions. Costs reported included both 

cash and noncash costs. Noncash costs included opportunity 

costs (i.e., opportunities in other investraents or foregone 

incorae). Total costs and returns are iraportant in finding 

profitability and are useful for those contemplating 

entering or exiting the industry. 

Budget assuraptions used were: (1) varieties planted 

were #1 certified nursery stock; (2) the farra was owned, 

managed, and operated by the sarae person; (3) grape vines 
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were planted with a 6 x 10 foot spacing; (4) establishment 

costs were araortized over a 25-year period; (5) all 

raachinery and equipraent was assuraed to be new and valued at 

current raarket prices; (6) all pruning and tying was done on 

a custora basis; (7) a bilateral cordon training system with 

a vertical trellis was used; and (8) 1986 prices for 

machinery and inputs were used. 

Investraents per acre were calculated for each variety 

of wine grape as were break-even selling prices. Investraent 

returns were calculated and a siraulation using the previous 

twelve years' actual data was done. Each of the 12 previous 

years was indexed to an average. To analyze the 

profitability of the various varieties, the siraulation raodel 

calculated cash flows, the realized rate of return, and net 

present value of the incorae stream for 50 production 

periods. Prices were determined by assuming the yields are 

reflective of the entire industry and move unit 

proportionately in the opposite direction of yieids. If the 

generated yield was 25% greater than the average yield, the 

price was calculated to be 25% less than the average price. 

Lutz, Folwell, and Castaldi found that none of the varieties 

examined produced a positive net present value. If a 

producer is a profit maximizer, the development of a 

vineyard would be deemed unprofitable. 
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Factors affecting establishment costs differ widely 

over the various areas in which grapes are being grown in 

Texas (John A. Lipe, 1987). Establishraent costs are usually 

lowest in the High Plains, where raost land is open and in 

cultivation, with water available for irrigation. 

Essentially all Texas vineyards are irrigated. Flood 

irrigation is coraraonly used on the High Plains. 

Specific establishraent costs are discussed in this 

study and exaraples of costs in the High Plains are 

presented. Establishraent costs are for the first three 

years of the vineyard, before any income is expected. A 

partial crop is often harvested in the third year, but no 

allowance was raade for this income. Production costs are 

generally less variable than establishraent costs. 

Protection frora diseases and insects is noted as the biggest 

variable. Costs discussed are: 

(1) Site Preparation; 

(2) Water/Irrigation; 

(3) Equipraent; 

(4) Basic Costs, 

(a) Plants, 

(b) Trellis Material, 

(c) Cheraicals. 

Lipe noted that once established, a vineyard composed 

of Cabernet Sauvignon, Chardonnay, Sauvignon Blanc, 
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Riesling, Chenin Blanc, and French Columbard wouid be 

expected to have positive returns. Chardonnay was shown to 

have the greatest net annual return per acre ($3,880) while 

Cabernet Sauvignon had the lowest ($2,115). Net returns 

from all varieties would be expected to recoup the 

establishraent cost and provide the owner a return to the 

land. Sorae of the yields and prices Lipe used are as 

follows (Table 3). 

Table 3. Yields and prices used. 

Variety Avg. Yield (tons/acre) Price/Ton 

Cabernet Sauvignon 

Chardonnay 

Chenin Blanc 

White Riesling 

Sauvignon Blanc 

In a 1988 study, enterprise budgets were established 

for wine grape production in northwest Arkansas (Kirchner, 

Price, and Morris, 1988). Vineyard raanagement, yield 

estiraates, disease and insect controls, location and site 

considerations, prices for resource purchases and grape 

sales, equipraent costs, trellis systera costs, and irrigation 

costs for a drip system were analyzed. Several tables were 

developed including: (1) estimated average prices of wine 

grapes by species and variety; (2) input prices used for 

estimating costs; (3) equipraent type with estiraated use and 

cost; (4) three wire cordon trellis systera establishraent 
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costs; (5) single wire bilateral cordon treilis systera 

establishraent costs; and (6) estiraated revenue, costs, and 

returns per acre by year of production. Appendix tables 

include: (1) estimated costs and returns per acre for wine 

grapes for each year of production; (2) sequence of 

operations and associated perforraance rates and machinery 

cost per acre, for each year of production; and (3) sequence 

of spray schedules by year for White Riesling grapes. 

The analysis indicated that Cabernet Sauvignon, 

Chardonnay, and Riesling would have positive net returns 

using the enterprise budgets presented. Enterprise budgets 

for Sauvignon Blanc and Chenin Blanc were not developed 

because the cultural practices and resource requireraents 

should be sirailar to those developed in the study. 

Input costs and prices for 1988 were used for an 

econoraic study of raajor wine grape production in southern 

California (Takele, 1990). Analysis was for a 50-acre 

vineyard consisting of 30 acres of Chardonnay, 10 acres of 

Sauvignon Blanc, five acres of Chenin Blanc, and five acres 

of other varieties. Weighted averages were used in 

establishing a yield (5 tons) for the vineyard and price/ton 

($617). This level of production and incorae was sufficient 

to cover the variable costs but did not cover the total 

costs of the vineyard. The internal rate of return of the 

cash flow stream was 6.62 percent, which was less than the 
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opportunity costs of capital used in the study. If the 

owner/operator's goal is to raaxiraize profits, the 

developraent of a vineyard would not be undertaken. 

In a 1988 study, the effect of plant spacing on yield 

of Muscadine grapes in Georgia was exarained (Austin, 

Bondari, and Brightwell, 1988). Historical data frora a 25-

year tirae period was utilized in analyzing yields relative 

to plant spacing. The spacing between rows of 3 raeters 

(9.84 ft.) was considered to be the rainiraura distance between 

rows because of the use of raechanized equipraent. 

The distances between rows used in this study were 3 

raeters (9.94 ft.), 3.6 raeters (11.81 ft.), and 4.2 raeters 

(13.78 ft.). Yields for the 4.2 meters spacing provided the 

greatest average yield per plant for all spacing within row 

intervals analyzed. When yields/hectare were examined, 

however, there did not appear to be a correlation between 

plant spacing and yield/hectare. An increase in plant 

population did not necessarily result in increased 

yield/hectare. 

Establishment and annual production costs for 

Washington wine grapes were developed by Chvilicek, 

Schimmel, Bridges, Folwell, and Waraple (1990). Costs for 

ten wine grape varieties were analyzed and corapared (of the 

ten varieties used, five are being included in the study for 

the Texas High Plains). A breakeven analysis for five of 
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the varieties is shown in Table 4. If variable costs can be 

covered, then the vineyard will be profitable in the short 

run. For the vineyard to be profitable in the long run, all 

costs raust be covered. Chardonnay and Cabernet Sauvignon 

were the only two of these five varieties predicted to be 

profitable in the long run. 

Table 4. Breakeven analysis by variety and cost 
category ($/ton) 

Variety Selling Variable Fixed Total 
Price Costs Costs Costs 

White Riesling 181.00 172.52 264.05 436.57 
Chardonnay 696.00 219.98 267.15 487.13 
Chenin Blanc 207.00 237.69 237.69 475.38 
Sauvignon Blanc 371.00 229.21 384.22 613.43 
Cabernet Sauvignon 638.00 230.50 300.96 531.46 

Other Perennial Crops 

In a 1991 study, establishraent and production costs 

were developed for the first five years of an apple orchard 

utilizing a double row v-trellis high density systera in 

central Washington (Marshall, Maib, Peterson, and Hinraan, 

1991). The required rate of return to land used in this 

study was 6%, with land expected to appreciate an average of 

3% or raore per year after purchase. This fixed cost (land 

rent) represents the rainiraura return the owner-operator 

desires on the land investraent. Land cost is an opportunity 

cost rather than an out-of-pocket expense, and is the return 

foregone by the producer as a result of investing in the 
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apple orchard. The expected econoraic life of an apple 

orchard was 20 years. Assuraptions used in this study were 

sirailar to assuraptions that raight be used in establishing a 

wine grape vineyard. 

An econoraic analysis of establishing and producing 

sweet cherries in central Washington was the overall 

objective of a 1992 study by Hinman, Watson, Peterson, and 

Williaras. Annual capital requireraents were estiraated for 

planting 10 acres of sweet cherries in an existing orchard 

consisting of 50 acres of apples and 10 acres of cherries. 

The expected econoraic life of the 10 acres of sweet cherries 

was 25 years. This study represented what growers might 

anticipate from plantings of sweet cherries over the 

productive life of the cherry trees. The analysis done 

would be similar to that required in analyzing the 

establishraent of a wine grape vineyard. 

Kalaitzandonakes and Shonkwiler (1992) developed a 

specification of Florida grapefruit new planting and 

replanting investraents, cast within the fraraework of a 

dynamic unobserved components model. New plantings of 

Florida grapefruit were considered to be influenced by 

expected real prices, expected opportunity costs, production 

costs, the tree stock of the previous period, and the 

industry's potential future output. Tax considerations also 

influenced new planting investraents since tax sheltering 
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opportunities were viable in Florida during certain 

subperiods of the analysis. Oranges corapete with grapefruit 

for land and financial resources; therefore, expected orange 

prices are considered appropriate opportunity costs for 

grapefruit investraents. 

In their model, expected real prices of Florida 

grapefruit were raeasured as a three-year raoving average of 

real prices ending in t - 1. A lagged four-year average of 

real prices was used as a raeasure of expected real orange 

prices. Expected grapefruit prices are noted to have 

positive effects on new plantings. 

Establishing Yields 

Pease (1992) noted that the two principal uses of farra-

level crop yield distributions are for representative farm 

simulation modeling and for individual decision support 

models. Accurate representation of farm-level yield risk is 

a primary concern in both types of raodeling. Pease (1992) 

identifies four principal sources of data that can be used 

to construct yield representations. These sources are: 

(1) county yield series; (2) yield series frora agronoraic 

experiraents; (3) farra level historical yield series; and 

(4) elicited subjective yield forecasts frora farra managers. 
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Risk and Probability 

In Blank's 1992 study, financial risks were included in 

the analysis. Risks faced by agricultural producers were 

specified as: (l) production and yield risks, (2) market 

and price risks, and (3) income risks. Production risks 

were noted as being uncontrollable by the producer, while 

market and income risks were soraewhat controllable. In 

addition to risk measured by the standard deviations of 

historical price and net incorae data for crops, mean average 

net incorae historical data was included in the analysis. 

This analysis perraitted a new raeasure called 

"Probability of Loss" (PL), which indicates the probability 

that an average producer will generate a negative annuai net 

incorae for a specific crop. The PL is found by calculating 

a "z" value and finding the relevant probability for that z 

value in statistical tables. With the z value, it was 

assuraed that incoraes are norraally distributed. 



CHAPTER III 

CONCEPTUAL FRAMEWORK 

An investraent can be defined as the current commitraent 

of funds for a period of time in order to derive a future 

flow of funds that will corapensate the investing unit for: 

(1) the tirae the funds are coraraitted, (2) the expected rate 

of inflation, and (3) the uncertainty involved in the future 

flow of funds. It is recognized that the uncertainty 

involved is a function of the asset's unique uncertainty and 

also its relationship with all other assets. The investor 

requires that the expected cash flows corapensate for this 

uncertainty. In all cases, the investor is trading a known 

dollar araount today for sorae expected future stream of 

payments or benefits that will exceed the current outlay. 

Opportunity cost is the next best rate of return 

available to the investor, or foregone income, for a given 

level of risk. The opportunity cost concept is important in 

finance, especially when making financing and investing 

decisions. An investor would not purchase an investraent 

that earns a 10% return if a similar investraent earning 12% 

could be purchased. The opportunity cost for the investor 

is captured in the rates of return which are available. 

A discount rate is the interest rate used in the 

discounting process. It is the rate used in adjusting cash 

24 
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flows to calculate the tirae value of money. Three 

discounted cash flow capital budgeting techniques are: 

(1) net present value, (2) profitability index, and (3) the 

internal rate of return. The discount rate can also be the 

required rate of return or the cost of capital. 

Owner equity is equal to total assets rainus total 

liabilities of the individual or business, and is soraetimes 

called net worth. Because creditors' clairas legally corae 

first, owner equity represents the residual interest in the 

assets, or the owner's rights in the assets. The owner 

equity ratio is the owner equity divided by total assets. 

This ratio represents the financial leverage and financial 

risk of the individual or firm. The higher the ratio, the 

lower is the perceived financial risk, with a low owner 

equity ratio perceived as having a high financial risk. As 

the percentage of debt in the capital structure increases, 

the possibility that interest and principal payraents will 

not be raade is increased. Any given variability in earnings 

will be magnified by the use of financial leverage. 

Interest costs are the operating costs associated with 

borrowing raoney. Interest rates charged on loans are 

directiy influenced by the terras of the loan, the value and 

type of assets used as collateral, repayraent capacity, and 

the net worth and owner equity ratio of the borrower. Other 

factors such as character, reputation, and credit history of 
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the borrower, as well as the econoraic environment also 

influence the interest rate charged when borrowing money. 

The establishment of a wine grape vineyard should be 

considered as a long-term investment because of the planning 

horizon involved. To evaluate a long-terra investment 

opportunity, the tirae value of raoney should be part of the 

analysis. Tirae value of raoney is the rate of exchange 

between certain current consuraption and certain future 

consuraption. The tirae value of raoney is a real rate since 

it indicates the increase in real goods and services 

desired. An investor raay give up $100 of consuraption today 

in order to consume in the future $105 of goods and services 

at today's prices. If the cost of exchanging $100 of 

certain incorae today is $105 of certain incorae one year frora 

today, the pure rate of exchange on a risk-free investraent 

is said to be 5% (105/100 - 1). 

When the investor expects prices to increase 

(inflation), the required rate of return will be adjusted to 

corapensate for the expected increase. If the prices are 

expected to increase by 2% during the period of investraent, 

the rate of exchange will be increased by 2%. In this 

exaraple, the investor would require $107 in the future to 

compensate for giving up $100 today (5% risk-free exchange 

rate plus 2% inflation). 
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When the future payraent is not certain, the investor 

will require a rate of return that exceeds the pure tirae 

value of raoney plus the inflation rate. This excess araount 

is called the risk preraiura. The investor would require sorae 

amount in excess of $107 one year from today, possibly $110, 

representing a $3, or 3%, risk premium. 

The net present value (NPV) of an investment proposal 

is equal to the present value of its annual net cash flows, 

after tax, less the investment's initial outlay. The net 

present value can be expressed as follows: 

ACF. " ACF> 

NPV = Ê .:, (1 + k)'' - 10, or NPV = Et.o (1 + k)'' 

where ACF^ = The annual after-tax cash flow in time period ̂  

k = the appropriate discount rate, the required 

rate of return or cost of capital, the rate of 

return necessary to justify raising funds to 

finance the project, 

10 = the initial cash outlay, 

n = the project's expected life. 

Net present value gives a measureraent of the net value 

of an investment proposal in terras of today's dollars. 

Since all cash flows are discounted back to the present, 

coraparing the difference between the present value of the 

annual cash flows and the investraent outiay does not violate 

the tirae value of raoney assuraption. The difference between 
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the present value of the annual cash flows and the initial 

outlay deterraines the net value of accepting the investment 

proposal in terras of today's dollars. Whenever the 

project's NPV is greater than or equal to zero, the project 

is accepted. When there is a negative NPV value associated 

with the project, the project is rejected. 

NPV deals with cash flows rather than accounting 

profits and is sensitive to the tiraing of the benefits 

resulting frora the project. NPV also recognizes the tirae 

value of raoney which allows coraparison of the benefits and 

costs in a logical raanner. It should be noted that the 

worth of the net present value calculation is a function of 

the accuracy of cash flow predictions. Before the NPV 

criterion can be reasonably applied, increraental costs and 

benefits raust first be estiraated, including the initial 

outlay, the differential flows over the project's life, and 

the terrainal cash flow. 

The internal rate of return (IRR) atterapts to deterraine 

the rate of return that the project earns. For 

computational purposes, the internal rate of return is 

defined as the discount rate that equates the present value 

of the project's future net cash flows with the project's 

initial cash outlay. Matheraatically, the internal rate of 

return is defined as the value IRR in the following 

equation: 
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ACF. 
10 = Ê ., (1 + IRR)"̂  

where ACF^ = the annual after-tax cash flow in tirae period ̂  

10 = the initial cash outlay, 

n = the project's expected life, 

IRR = the project's internal rate of return. 

A project's internal rate of return is siraply the rate 

of return that the project earns. A difficulty arises with 

the IRR if the stream of estiraated cash flow changes sign (-

,+) raore than once during the planning horizon. When the 

sign changes raore than once, multiple rates of return can 

result. The decision criterion associated with the internal 

rate of return is to accept the project if the internal rate 

of return is greater than or equal to the required rate of 

return. The project is rejected if its internal rate of 

return is less than the required rate of return. 

IRR ^ required rate of return Accept 

IRR < required rate of return Reject. 

In general, the internal rate of return criterion 

provides the sarae accept-reject decision for an investraent 

proposal as the net present value criteria. If discounting 

the future cash flows back to the present at the required 

rate of return, k, yields a zero net present value, the 

internal rate of return will be equal to k, the required 

rate of return. This happens because the future cash 
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inflows discounted back to the present at k, must equal the 

initial outlay for the net present value to be zero. Thus, 

k is the internal rate of return because it is the discount 

rate that equates the initial outlay with the present value 

of the future cash inflows. If either criterion, NPV or 

IRR, indicates that a project should be rejected, the other 

will also indicate rejection. 

The benefit/cost ratio or profitability index (PI), is 

the ratio of the present value of the future net cash flows 

to the initial outlay. The profitability index provides a 

relative raeasure of an investraent's desirability, the ratio 

of the present value of its future net benefits to its 

initial costs, expressed as follows: 

ACF. 
PI = L-Jl + k)" 

10 

where ACF^ = The annual after-tax cash flow in time period ̂  

k = the appropriate discount rate, the required 

rate of return or cost of capital, the rate of 

return necessary to justify raising funds to 

finance the project, 

10 = the initial cash outlay, 

n = the project's expected life^ 

The project is accepted if the profitability index is 

qreater than or equal to 1.00 and the project is rejected if 

the profitability index is less than 1. 



31 

PI ^ 1.0 Accept 

PI < 1.0 Reject. 

Whenever the project's net cash flow is greater than its 

initial cash outlay, the project's net present value will be 

positive and the PI will be greater than 1. NPV, IRR, and 

PI decision criteria will always yield the sarae decision. 

A payback period is the nuraber of years needed to 

recover the initial cash outlay. This criterion raeasures 

how quickly the project will return its original investment 

and deals with cash flow projections. The accept-reject 

criterion involves whether or not the project's payback 

period is less than or equal to the investor's raaxiraura 

desired payback period. Although the payback period is 

frequently used, it does have sorae drawbacks. The payback 

period ignores the time value of money and ignores all cash 

flows that occur after the payback period. If the cash 

flows are uneven from year to year, the payback period can 

be found by raeasuring the recovery of the investraent year to 

year. 

Probability is the raeasure of uncertainty associated 

with events. The probability of an event occurring is the 

long-terra relative frequency with which that event could be 

expected to occur, if the experiment were repeated raany 

times. Experience resulting frora repeated experiments or 

frora recurrent observations is frequently used to predict 
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the outcorae of future events. Probabilities raay also be 

obtained by setting up a probability raodel, allowing the use 

of repeated experiraents to assign precise probabilities to 

the occurrence of a specific event. Standardizing the 

probabilities found when using raodels allows coraparison of 

relative risks between various events. Standardizing 

involves calculating a "z" score, and finding that z value 

in a statistical table. A z value is calculated as: 

z = E(R,) - k 

where E(Ri) = the expected (average) return or incorae from 

enterprise i, 

k = a critical value, 

Oi = the standard deviation of the return or 

incorae frora enterprise i. 

The critical value is sorae specified number against which 

E(Ri) is corapared. When the distribution of E(Ri) is 

normal, the calculated z value is used to determine the 

probability of an event occurring by comparing the z value 

with values in a statistical, normal distribution table. 

A producer/investor raaking the investraent decision is 

assumed to be rational, risk neutral, discounts the future 

at a constant rate, and values the investment only for its 

econoraic return. All resources available to the 

producer/investor are presuraed to be raobile, with miniraal 
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barriers to entry and exit. Participants in the decision 

making process should have perfect knowledge of the relevant 

econoraic and technological data prior to making the 

decision. By including the financial evaluation techniques 

of IRR, PI, NPV, and payback period in the analysis, a raore 

inforraed decision can be raade about investing capital into a 

wine grape vineyard. 



CHAPTER IV 

METHODS AND PROCEDURES 

In developing cost-return budgets for this study, it 

was assuraed that wine grape varieties are adaptable to the 

Texas High Plains climate and soil types." It was aiso 

assuraed that the vineyard raanager owns the land, the raanager 

has average to above average raanageraent ability and skills, 

and an adequate source of qualified labor is available. In 

the establishraent and raaintenance of the wine grape 

vineyard, the assuraption has been raade that normal 

viticultural practices are to be followed and there are no 

constraints on capital. 

A 55-acre wine grape vineyard was the foundation for 

this study. Of the 55 acres, 50 acres are used in the 

production of wine grapes and 5 acres are for roads, 

turnrows, and storage of equipraent. Cost of land varies 

frora area to area, with prices influenced by raany factors 

such as location, interest rates, coraraodity prices, 

governraent policies, inflation, returns to farraing, and 

credit raarket constraints. In this study, the cost of 

irrigated land was $600 per acre. An assuraption was made 

^The assuraption about cliraate is being raade although 
production of wine grapes was seriously daraaged by severe 
freezing weather in the spring of 1990 and again in the fall 
of 1991. Average yields for these years were considerably 
less than average yields for other years. 

34 
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that the land involved in the vineyard will be sold at the 

end of the 30-year planning period, for the original cost. 

Average rainfall in the Texas High Plains is 

insufficient for establishing a vineyard and generating 

optiraum production of wine grapes; therefore, suppleraental 

irrigation is necessary. After discussions with producers 

and Extension specialists about various types of irrigation 

systeras, the deterraination was made that drip irrigation 

would be utilized in this study. 

A drip irrigation systera consists of a three-phase 

electrical purap, filter, raain line, lateral distribution 

lines hung frora the lower trellis wire, and drip eraitters. 

Drip irrigation allows the application of sraall araounts of 

water to the iraraediate vine area and can also be used in the 

application of fertilizer and other cheraicals. Only a 

raeasured, predeterrained araount of water is applied according 

to the vine's needs and soil condition. 

With drip irrigation, optiraura raoisture levels in the 

soil profile are more easily maintained and water usage is 

significantly reduced corapared to furrow irrigation. Furrow 

irrigation is the raethod of applying water to the crop by 

diverting water frora a pipeline or open ditch. The water is 

discharged into furrows from the highest elevation of the 

land and flows along the furrow, infiltrating the soil and 

distributing the water into the root zone. Water flow rate 
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and infiltration vary considerably, dependent upon the slope 

of the land and soil type. Lower water usage translates 

into lower energy costs for the producer and it has been 

established that vine growth and crop quality are more 

uniforra when a drip irrigation systera is used as corapared to 

furrow irrigation. 

The expected life of a drip irrigation systera is 15 

years, with a drip systera being installed twice during the 

30-year planning horizon of a vineyard. Costs of a drip 

irrigation systera are shown in Table 5. On a 55-acre 

vineyard, total estiraated costs for a corapletely installed 

drip irrigation systera is $54,919. 

Table 5. Expected costs of a drip irrigation system. 

Input 

Pump set 
Main line (per foot) 
Fittings for main line (per foot) 
Installation of main line (per foot) 
Valves (1 per 10 acres) 
Drip line (per foot) 
Emitters (1 per vine) 
Installation of drip line (per foot) 
Connectors for drip line (each) 
Injector 
Tensioraeter (each) 
Filter system 

Total Costs 54,919 

$ Cost 

3,750.00 
0.80 
0.32 
0.80 

100.00 
0.07 
0.25 
0.10 
0.10 

450.00 
75.00 

1,000.00 

$ Total 
Costs 

3,750 
1,181 

472 
1,181 

500 
14,702 
6,806 
21,780 
2,723 

450 
375 

1.000 

The average spacing of vines varies greatly for 

established vineyards in the High Plains of Texas. Many 
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factors such as soil fertility, raoisture supply, grape 

variety, and utilization of equipraent influence the araount 

of spacing necessary between vines. The widest possibie 

spacing of vines without causing a reduction in the crop 

yield or disturbing norraal vineyard operations, is most 

desirable. Wide spacing of vines, especially between the 

rows (considered to be 12 feet), promotes ease and econoray 

of operation. A wide spacing also has the benefits of 

reducing harvesting labor because grapes can be transported 

frora between the rows, reducing the expense of pruned brush 

disposal, and proraoting the use of powered equipraent. An 

advantage of a closer plant spacing is that a greater plant 

population promotes larger crop yields, especiaily when the 

vines are young. A closer spacing may also reduce vigor, 

thus raaking the vine raore winter hardy. Plant populations 

of the producing vineyards surveyed varied frora 409 vines 

per acre to 1,090 vines per acre. For this study, a spacing 

of 8 feet between vines by 10 feet between rows (545 vines 

per acre) is used for each wine grape variety. Graftings 

are utilized to propagate the grape vines for this study. 

Corapetition frora weeds is a raajor factor in the failure 

of young vineyards. Up to ninety percent of the young 

vine's roots are in the top two feet of soil and weeds 

growing in the root area corapete for water and nutrients. 

For the grapevine to survive, weed corapetition raust be 
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removed. Mechanical tillage and chemicals are commonly used 

in many vineyards for weed control. Chemical weed control 

is competitive with mechanical tillage, because it is less 

expensive and the only equipment needed for cheraical control 

is a herbicide sprayer and a raower. For this study, grass 

is to be planted between the rows, and weeds are to be 

controlled by the use of cheraicals and a raower. 

Varieties 

In the state of Texas there are 35 different cultivars 

currently being crushed for wine production. Most of these 

cultivars are vinifera (or European) types; a few are French-

Araerican hybrids; and one is a Muscadine type. The top ten 

cultivars crushed in 1991 by Texas wineries were: 

(1) Chenin Blanc, (2) Sauvignon Blanc, (3) Chardonnay, 

(4) Cabernet Sauvignon, (5) Ruby Cabernet, (6) Cabernet 

Franc, (7) Barbera, (8) Zinfandel, (9) White Riesling, and 

(10) French Columbard. 

For this study, the wine grape varieties Cabernet 

Sauvignon, Chardonnay, Chenin Blanc, White Riesling, and 

Sauvignon Blanc were used. These varieties are the top five 

wine grape varieties in terras of producing acres, in the 

Texas High Plains. Descriptions of these varieties are 

shown as follows. 
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Cabemet Sauvignon is a premiura black grape which 

ripens late in the season, generating sraall to mediura yields 

of high-quality grapes. This grape produces a red table 

wine of pronounced varietal flavor, high acidity, and good 

color. Fullness of varietal character, depth in bouquet and 

flavor, coupled with high acidity and tannin content are the 

main characteristics of a Cabernet-based wine. Cabernet 

Sauvignon is suited for most soils and vines are very 

vigorous and productive. Clusters are sraall to raedium and 

irregular in shape. Berries are small, very seedy, nearly 

spherical, black with a gray bloora, and the skin is tough. 

Harvest cost for this variety is anticipated to be $200 per 

ton. 

Chardonnay is a preraiura-quality white grape variety, 

distinguished frora the other four varieties by its wide 

open, basal leaf sinus, and by its yellow-green fruit. This 

white wine has a fine and very distinguishing varietal aroraa 

and flavor. Vigor of Chardonnay is moderate and the vine is 

suited for well-drained, fertile soils. Clusters are sraall, 

loose to well filled, cylindrical, and winged while berries 

are sraall round, and usually have one seed. Leaves of this 

variety are large and have a rough texture. Chardonnay 

yields are normally low to moderate. Harvest cost is 

anticipated to be $125 per ton. 
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Chenin Blanc is a premiura white wine variety which has 

raoderate to high yields and produces a quality wine in the 

dry, sweet, or sparkling style. The wine is light and 

retains a pronounced varietal character with raedium acidity. 

A good producer which is susceptible to bunch rot, Chenin 

Blanc is recoraraended for cooler regions and grows best in 

fine, sandy loaras. Clusters are large, long conical, and 

corapact while berries are raediura sized, oval, and have tough 

skins. This grape variety has vigorous growth. Harvest 

cost is anticipated to be $125 per ton. 

White Riesling is a preraiura white grape variety which 

produces fine wines of outstanding quality, having a noble 

aroraa and depth of flavor, yet retaining acidity. The vine 

is best suited to cool areas. Clusters are small, 

cylindrical, and well filled with berries being small to 

raedium, spherical, greenish-yellow, and speckled with brown. 

Berries are juicy and aroraatic in flavor, and ripen in early 

raidseason. Vines are vigorous and raoderately productive. 

Harvest cost is anticipated to be $125 per ton. 

Sauvignon Blanc is a preraiura white grape capable of 

producing wines of fine quality (dry or sweet), with strong 

varietal character and considerable depth and coraplexity. 

The grape ripens with fair acidity, soraetiraes with quite 

high sugar content, a fine aroraa, and distinct fruity 

flavor. Generally sraall, tight, corapact bunches that are 
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hard to harvest are produced by this variety. Vines grow 

best on gravelly or sandy loaras, but do not do well in very 

dry or calcareous soils. Vine growth is vigorous to very 

vigorous and crop yields are low to raoderate. Harvest cost 

is anticipated to be $125 per ton. 

Budgets 

The first step in developing econoraic budgets for wine 

grape production was to prepare an investment capital/cash 

flow projection for the 30-year planning horizon of a 

vineyard. This projection entails the assessment of the 

vineyard's establishment costs, including both fixed and 

variable costs. 

Fixed costs include vine costs, planting costs, trellis 

raaterials and installation, vineyard equipraent, irrigation 

systeras and installation, and other annual costs such as 

depreciation, property taxes, and insurance. Prices for 

fixed inputs were developed by contacting sources of these 

inputs. These costs are shown in Tables 5, 6, and 7. 

Variable costs were projected on an annual basis. 

Variable costs include fertilizer, herbicide, insecticide, 

and fungicide costs; training, tying, and pruning costs; 

brush disposal, raachine and equipment repairs; irrigation 

fuel and operational costs; pesticide application costs; 

harvest costs; labor costs; raanagement fees; interest costs; 
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income taxes; and other miscellaneous operational costs. 

Prices of variable inputs were developed by contacting 

suppliers of these inputs. Input costs, both variable and 

fixed, are shown in Table 6. Producer/investor management 

and labor have been treated as unpaid resources. 

Table 6. Input costs. 

Inputs 

Metal T posts (each) 
End posts (each) 
Wire/foot (avg. of #9, #11, #13 HT) 
Wire clips (each) 
Grapevines, rootings (each) 
Grapevines, grafts (each) 
Grass seed (Ib.) 
Grass seeder rent (per acre) 
Custora plowing (per acre) 
Roundup (quart) 
Surflan (gallon) 
Nitrogen fertilizer (Ib.) 
Fungicide, Bayleton, Captan (Ib.)-
Insecticide, Sevin (Ib.)^ 
Miticide, Oraite 
Professional fees (per acre) 
Custora harvest (per ton) 
Gasoline (gallon) 
Diesel (gallon) 
Irrigation cost (per acre inch) 
Labor cost (per hour) 
Land cost (per acre) 
Property taxes (per acre) 
Miscellaneous (peracre) 

$ Price 

125.00 to 

2 
4 
0 
0 
0 
2 
6 

10 
5 

16 
72 
0 

60 
2 

10 
10 

200 
1 
1 
5 
6 

600 
35 
25 

25 
00 
05 
03 
70 
85 
00 
00 
00 
75 
00 
15 
00 
80 
00 
00 
00 
15 
00 
00 
00 
00 
00 
00 

Equipraent needs for a wine grape vineyard were 

identified by questioning producers and Extension 
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specialists''. This study assuraes the purchase of all 

necessary equipraent as new, with the expected useful life of 

the equipment being 10 years. Utilizing a 30-year planning 

horizon, three sets of equipment would be purchased. Table 

7 lists the equipraent needed in a vineyard and the 

associated costs. 

Table 7. Equipraent needs and costs. 

Equipraent $ Costs 

65 HP Tractor 25,000 
3/4 Ton Pickup 15,500 
Shreader/Mower 2,000 
100 Gallon Sprayer 2,250 
400 Gallon (Air) Sprayer 4,500 
Utility Trailer 750 
Post Driver 1,500 
Post Hole Auger 1,000 
4-Wheel ATV 3.000 
Total Equipraent Costs 55 , 500 

The vineyard equipraent was expected to have a salvage 

value of $8,320 at the end of each 10-year life cycle. 

Depreciation cost for the equipraent, using a straight line 

raethod of calculation, was $4,718 per year for the 30-year 

planning horizon of a wine grape vineyard. Total cost of a 

complete drip irrigation was expected to be $54,919, with no 

salvage value at the end of its useful life. The annual 

""Several producers indicated that they utilize equipraent 
frora their farraing operation in the operation of their 
vineyard. For these producers, only rainiraal equipraent is 
purchased specificaily for the vineyard. 
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depreciation cost for the drip irrigation systera, using a 

straight line raethod of calculation, was $3,599. 

Depreciation is a non-cash expense item used in estiraating 

the annual net incorae of the vineyard operation. Costs of 

depreciation were added back to net incorae when calculating 

annual cash flow. 

An interest rate of 9% was used in this study to 

calculate interest expense at varying ievels of owner 

equity. Interest costs are estiraated by raultiplying the 

interest rate by the araount of capitai funds being borrowed. 

The 9% interest rate was established after discussions with 

several coraraercial lending institutions. The expected 

discount rate or opportunity cost of capital used in this 

study was also 9% (net of inflation). Opportunity cost 

represents the next best rate of return available to the 

investor for a given level of risk. It is anticipated that 

an investraent with risk sirailar to a wine grape vineyard and 

having a 9% rate of return, could be purchased by an 

investor. If the IRR is less than 9%, the NPV is less than 

$0.00, or the PI is less than 1, the producer/investor would 

not invest capital in a wine grape vineyard. 

Currently, the top marginal income tax rate is 31%. 

The social security and self-employraent tax rate is 15.3% on 

self-eraployraent incorae, wages, and salaries up to $55,500. 

The marginal income tax rate corabined with the social 
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security and self-employraent tax rate totals 46.3%. Because 

of allowable personal deductions and the maximura araount of 

incorae subject to social security/self-eraployment tax, the 

effective tax rate on net farra incorae is norraally less than 

46.3%. A marginal tax rate of 35% was used in this study. 

Federal taxes owed are a result of the annual net 

earnings before taxes, raultiplied by the raarginal tax rate. 

In this study, there is a negative net incorae for the first 

few years of establishing a wine grape vineyard. When a 

business has an operating loss, the loss raay be applied to 

incorae in other years. In the cash flow projections, these 

losses were carried forward for incorae tax purposes and a 

tax liability did not occur until all losses carried forward 

had been offset by operating incorae. 

Revenue estiraates were based upon expected crop yields 

and expected prices. Expected crop yields have been 

developed by gathering historical data frora producers 

located in the Texas High Plains and frora the Texas 

Agricultural Experiment Station (TAES) at Lubbock. The TAES 

has vineyards located at Halfway, Lubbock, and Brownfield. 

Data obtained frora sorae of the area vineyards represents 

approxiraately 29% of the total acres currently planted to 

Cabernet Sauvignon, 19% planted to Chardonnay, 23% planted 

to Chenin Blanc, 10% planted to Riesling, and 17% planted to 
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Sauvignon Blanc. A large nuraber of the producers surveyed 

either began or expanded their vineyards in the raid 1980's. 

An average yield for each grape variety was established 

from the historical data. Actual yields varied greatly 

within a variety frora producer to producer, and frora year to 

year. This yield variation can be attributed to plant 

spacing, raanageraent practices, and weather conditions. The 

average yield established for each wine grape variety was 

within a range that was anticipated after discussions with 

producers and Extension specialists. An expected price for 

each of the five grape varieties was developed using 

historical data and expected 1993 prices, obtained frora 

personai interviews with producers and area wineries. 

Expected yields and prices for the different wine grape 

varieties used in this study are shown in Table 8. 

Table 8. Yields and prices utilized in projections (per 
ton) . 

Variety 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 

elds 

3.50 
2.21 
5.88 
4.07 
4.09 
3.95 

$ Price 

950 
1000 
500 
600 
700 
698 

The projected incorae and expenses in these budgets have 

not been adjusted for expected inflation. A problera arises 

when trying to estiraate the expected future inflation rate. 
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especially when considering a 30-year planning horizon. The 

projected cash inflows raay be subject to a rate of inflation 

that is different frora the rate of inflation in the cash 

outflows, and still different in the required rate of 

return. To alleviate the problera of trying to estiraate an 

inflation rate over this tirae period, a constant rate of 

inflation has been assuraed. With a constant rate of 

inflation, NPV can be calculated as follows: 

i \ t ACF.(1+Tl) 
NPV = Ê .o (l+k)^(l+fj)^ 

where ACFt = The annual after-tax cash flow in time period ^ 

k = the appropriate discount rate, the required 

rate of return or cost of capital, the rate of 

return necessary to justify raising funds to 

finance the project (net of inflation), 

n = the project's expected life, 

f| = a constant rate of inflation. 

Since inflation factors are now in both the numerator and 

the denominator and are the same, they can be canceled. 

When inflation is reflected in both the cash flow estimates 

in the numerator and the required rate of return in the 

denominator, the resulting NPV calculation will be in both 

real and nominal terras and the NPV estiraate should be free 

of inflation bias. 
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Models 

To achieve the objectives of this study, two models 

were used in preparing the econoraic budgets for wine grape 

production in the Texas High Plains. Spreadsheets for 

generating these models have been developed using Quattro Pro 

ForWindows® software. The models were designed to assist in 

analysis and were not a part of the objectives of the study. 

Once the models were developed, profitability of the wine 

grape varieties Cabernet Sauvignon, Chardonnay, Sauvignon 

Blanc, Riesling, and Chenin Blanc were corapared. 

The first model (Model I) developed cash flows for a 

55-acre vineyard utilizing individual varieties and then a 

55-acre vineyard coraposed of equal plantings of each 

variety. Establishraent and operating costs for the vineyard 

were estiraated using requisite inputs and corresponding 

prices. Revenues were estimated by using the average yield 

and expected price for each variety, and an average yield 

and weighted average price for the vineyard with equal 

plantings, as shown in Table 8. No production was projected 

in the first or second year. Anticipated production during 

the third year was 30% of the estimated full production; the 

fourth year's production was 60%; the fifth year's 

production was 90%; and thereafter, 100% of the estimated 

fuli production. Internal rates of return, net present 
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values, profitability indices, and payback periods were 

calculated for each of the five wine grape varieties and 

equal plantings. Additionai analysis was also done with 

varying owner equity positions and varying interest rates. 

A siraulation raodel (Sira Model) was then developed, 

which estimated the annual cash flows involved with 

establishing and operating a 55-acre vineyard, for each 

variety. Projected annual crop yields for each variety were 

estimated by randoraly selecting the average yield for any 

given year, frora the historical data for that variety. 

Prices per ton used in the siraulation raodel were the 

expected prices for each variety as shown in Table 8. 

Fifty iterations of each 30-year planning horizon were 

corapleted in the siraulation with IRR and NPV established for 

each wine grape variety in this study utilizing varying 

levels of owner equity. The discount rate and interest rate 

used in the siraulation were 9%. A probability of 

profitability (NPV > 0) was estimated for each wine grape 

variety in the study, utilizing both relative frequency and 

a standardized z value. The critical value (k) in 

calculating the z value was zero (0), so that the 

probability determined was that of earning a positive 

income. The probabilities of critical internal rates of 

return for each wine grape variety were also estimated, 

utilizing a standardized z value. 
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Owner equity ratios of 25%, 50%, 75%, and 100% were 

used in both models. These ratios represent the financial 

leverage and financial risk of the investor/producer. A 25% 

owner equity indicates that the investor/producer provided 

25% of the capital necessary to establish and operate a wine 

grape vineyard and 75% of the capital was borrowed. Varying 

the levels of owner equity allowed for an analysis of 

financial leverage in developing budgets for a wine grape 

vineyard. 



CHAPTER V 

FINDINGS 

Enterorise Budaets 

Model I was utilized in developing enterprise budgets 

for each wine grape variety and for a vineyard planted 

equally to each of the five varieties. Yields utilized in 

the raodel were the average yields for each variety, 

developed frora historical data. Prices and yields used in 

the enterprise budgets were previously shown in Table 8. 

These crop yields and prices were held constant throughout 

the productive years of the 30-year planning horizon. 

Budgets that were developed using Model I are shown in 

Table 9. These annual budgets indicate the average revenue 

and expenses on a per acre basis, over the 30-year planning 

horizon. When owner equity is less than 100%, the only 

annual expenses that change are the interest costs related 

to borrowing funds and the incorae and social security taxes. 

Cabernet Sauvignon has the greatest net incorae at all levels 

of owner equity, while Riesling has the lowest net incorae at 

the varying levels of owner equity. 

Crucial to the success of any vineyard is the favorable 

corabination of locale, variety of grapes, proper utilization 

of the crop, and available capital. Newly planted vineyards 

do not reach coramercial bearing until the third or fourth 

51 
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Table 9. Estiraated per acre cost and return budgets. 

Cabernet Chardonnay Chenin Riesling Sauvignon Equal 
Sauvignon Blanc Blanc Plantings 

Gross Revenue: $2.971 $1.976 $2.626 $2.184 $2.554 $2.462 

Exoenses: 

Diesel 

Gasoline 

Irrigation 

Labor 

Repairs & Maint. 

Miscellaneous 

Pruning & Tying 

Herbicide 

Mowing 

Professional Fees 

Other Misc. 

Harvesting 

R/E Taxes 

Deoreciation: 

Planting/trellising 

Irrigation System 

Equipment 

Total ODeratina ExD.: 

Inc. Before Int. & 

Taxes: 

71 

23 

20 

31 

47 

25 

114 

92 

24 

10 

153 

626 

35 

135 

72 

94 

$1.572 

$1,399 

71 

23 

20 

31 

47 

25 

114 

92 

24 

10 

153 

247 

35 

135 

72 

94 

$1.194 

$782 

71 

23 

20 

31 

47 

25 

114 

92 

24 

10 

153 

657 

35 

135 

72 

94 

$1.603 

$1.023 

71 

23 

20 

31 

47 

25 

114 

92 

24 

10 

153 

455 

35 

135 

72 

94 

$1.402 

$782 

71 

23 

20 

31 

47 

25 

114 

92 

24 

10 

153 

456 

35 

135 

72 

94 

$1.403 

$1.152 

71 

23 

20 

31 

47 

25 

114 

92 

24 

10 

153 

441 

35 

135 

72 

94 

$1.387 

$1,075 
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Table 9. ( c o n t . ) . 

100% Owner Eauitv 

Interest Costs 

Income Before Taxes: 

Income Taxes 

Net Income: 

75% Owner Eauitv 

Interest Costs 

Income Before Taxes: 

Income Taxes 

Net Income: 

50% Owner Eauitv 

Interest Costs 

Income Before Taxes: 

Income Taxes 

Net Income: 

25% Owner Eauity 

Interest Costs 

Income Before Taxes: 

Income Taxes 

Net Income: 

Cabernet 
Sauvignon 

$0 

1,399 

490 

910 

75 

1,324 

464 

861 

159 

1,240 

434 

806 

247 

1,153 

403 

749 

Chardonnay 

$0 

782 

274 

509 

75 

708 

248 

460 

160 

623 

218 

405 

248 

534 

187 

347 

Chenin 

Blanc 

$0 

1,023 

358 

665 

77 

946 

331 

615 

164 

860 

301 

559 

308 

715 

250 

465 

Riesling 

$0 

783 

274 

509 

75 

708 

248 

460 

157 

626 

219 

407 

250 

533 

187 

346 

Sauvignon 

Blanc 

$0 

1,152 

403 

749 

74 

1,078 

377 

707 

156 

996 

349 

647 

253 

899 

314 

584 

Equal 
Plantings 

$0 

1,075 

376 

699 

75 

1,000 

350 

650 

157 

918 

321 

597 

250 

825 

289 

536 
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year of growth. In addition to the initial costs, a grower 

developing a new vineyard raust have sufficient capital to 

care for the enterprise until returns frora the vines can be 

realized. Estiraated cash outlays for establishing vineyards 

to each variety, with varying owner equity, are outlined in 

Table 10. The greatest cash outlay would be $451,233 for 

the variety Chenin Blanc, when owner equity is 100% and the 

owner provides all capital. This araount represents the 

raaximura cash investment to be raade, prior to the point when 

annual incorae equals or exceeds annual cash disburseraents• 

As owner equity decreases, the estimated owner's cash outlay 

also decreases. The balance of the funds needed to 

establish the vineyard were projected to be borrowed. 

Table 10. Estimated cash outlays. 

Variety 100% Owner 75% Owner 50% Owner 25% Owner 
Equity Equity Equity Equity 

Cabernet Sauvignon $443,876 $360,608 $272.706 $184.803 
Chardonnay $441,525 $358,247 $275,853 $194,984 
CheninBlanc $451,233 $363,276 $274,994 $186,713 
Rjesling $448,506 $362.687 $276.868 $191,049 
Sauvignon Blanc $442,343 $358,308 $272,475 $186,641 
Equal Plantings $443.133 $358,398 $272,748 $187,099 

With all wine grape varieties in this study, totai 

revenue exceeds total costs at each level of owner equity. 

Cabernet Sauvignon has the greatest net income ($1,364,489), 

while Riesling has the least ($433,481). The costs, 

receipts, and net incorae for each of the wine grape 
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varieties are provided in Table 11. In calculating the 

costs, interest is charged on the capital funds being 

borrowed when the owner equity level is less than 100%. The 

tirae value of money was not utilized in calculating these 

Table 11. Expected revenue, costs, and net incorae for a 30 
year planning horizon. 

Variety 

100% Owner Equity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 
75% Owner Equity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 
50% Owner Equity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 
25% Owner Equity 

Cabernet Sauvignon 

Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 

$ Total 
Revenue 

4 

2 
3 
3 
3 
3 

4 
2 
3 
3 
3 
3 

4 
2 

3< 
3 

3, 
3 

4, 
2 

3< 
3 

3< 
3, 

,456 
,963 
,939 
,275 
,831 
,693 

,456 
,963 
,939 
,275 
,831 
,693, 

r456< 
,963 
,939, 
,275 
,831, 

,693 

r456, 

,963 
,939, 
,275 
r831, 

,693, 

,904 
,343 
,377 
,836 
,730 
,438 

,904 
,343 
,377 
,836 
,730 
,438 

,904 
,343 
,377 
,836 
,730 

,438 

,904 

,343 
,377 
,836 
,730 

,438 

$ Total 
Costs 

3< 
2/ 
2 
2 
2 

2< 

3< 
2, 
3 

2; 
2 
2 

3 
2 
3 
2 
2 

2 

3 

2 
3 
2 
2 

2 

,092, 
,200, 
,941, 
,512, 
,708, 
,645, 

,165, 

,273, 
,016, 
,586, 
,780, 

,718, 

,247, 

,356 
,100, 
,672 
,860 

,798 

,333 

,442 
,242 
,842 
,955 

,888 

415 
548 
,537 
752 
,466 
402 

699 

207 
,718 
222 
,730 

,179 

,823 

,383 
,979 
,147 
,849 

,432 

,186 

,514 
,049 
,355 
,627 

,902 

$ Net 
Income 

1 

1 
1 

1 

1 

1 

1 

,364,489 

762,795 
997,840 
763,084 
,123,264 
,048,036 

,291,205 

690,136 
922,659 
689,614 
,051,000 

975,259 

,209,081 
606,960 
838,398 
603,689 
970,881 

895,006 

,123,718 
520,829 
697,328 
433,481 
876,103 

804,536 
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net income figures and although each variety had a positive 

net income, the NPVs were not necessarily positive. 

After completing the enterprise budgets, the IRRs, 

NPVs, PIs, payback periods, and breakeven prices were 

calculated for each variety, at varying levels of owner 

equity. These calculations are shown in Table 12. Cabernet 

T a b l e 1 2 . C a l c u l a t 

Variety 

100% OwnerEquity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Rlesling 
Sauvignon Blanc 
Equal Plantings 
75% Owner Equity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 
50% Owner Equity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 
25% Owner Equity 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 
Equal Plantings 

i o n s u s i n g 

% 
IRR 

12.72 
8.10 

10.01 
8.10 

10.97 
10.40 

11.70 
7.11 
9.00 
7.11 
9.98 
9.40 

10.66 
6.05 
7.93 
6.02 
8.95 
8.38 

9.61 
5.01 
6.44 
4.30 
7.84 
7.29 

v a r y i n g 

$ 
NPV 

141,978 
-31,199 
36,562 

-31,115 
72.674 
51.015 

106.286 
-67.736 

-78 
-68,048 
37,185 
15,222 

67.219 
-109,668 

-41,116 
-110,854 

-1,773 
-24,013 

25,683 
-155,071 
-101,675 
177,972 
-47,317 
-68,810 

o w n e r 

Pl 

1.36 
0.92 
1.09 
0.92 
1.18 
1.13 

1.26 
0.84 
1.00 
0.84 
1.09 
1.04 

1.16 
0.75 
0.91 
0.75 
1.00 
0.95 

1.06 
0.67 
0.78 
0.62 
0.90 
0.85 

e q u i t y 

Payback 
Period in 

Years 

9 
13 
11 
13 
11 
11 

10 
14 
12 
14 
12 
12 

11 
17 
12 
17 
13 
13 

12 
18 
13 
21 
16 
14 

l e v e l s . 

$ B/E Price 
per Ton 

$659 
743 
373 
460 
495 
500 

675 

767 
383 
474 
508 
513 

692 
795 
394 
489 
523 
529 

710 
824 
411 
521 
540 
546 
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Sauvignon has the greatest IRR, NPV, and PI at all levels of 

owner equity while Riesling has the lowest. At all levels 

of owner equity, both Chardonnay and Riesling have a 

negative NPV when a 9% discount rate is used. Cabernet 

Sauvignon has the shortest payback period (9 years) while 

Riesling has the longest. When owner equity is 25%, the 

payback period for Riesling is 21 years. Calculations of 

payback period and breakeven price do not utilize the time 

value of raoney. 

Table 13 indicates the breakeven price per ton for each 

variety, when both average yields and owner equity are 

varied. The breakeven price is that price per ton which 

covers all anticipated fixed and variable costs, when the 

expected yield per acre is obtained. As per acre yield 

increases or as the percentage of owner equity increases, 

the breakeven price decreases. Breakeven prices are lowest 

for Chenin Blanc because this variety has the greatest 

expected yieid per acre, while breakeven prices for 

Chardonnay are the highest due to having the lowest expected 

yields. 

The effects of varying the interest rates and owner 

equity on the internal rates of return for each wine grape 

variety are shown in Table 14. At 100% owner equity, 

interest rates have no effect on IRRs because no funds are 

being borrowed. When owner equity levels are 25%, 50%, or 
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Table 13. 

Yield/Acre 
Tons 

Expected breakeven price 

25% Owner 
Equity 

Cabernet Sauvignon 

2.5 
3.0 
3.5 
4.0 
4.5 
Chardonnay 

1.25 
1.75 
2.25 
2.75 
3.25 

848 
755 
711 
667 
655 

1553 
995 
817 
744 
695 

Chenin Blanc 

4.5 
5.0 
5.5 
6.0 
6.5 
Riesling 

3.0 
3.5 
4.0 
4.5 
5.0 
Sauvignon 

3.0 
3.5 
4.0 
4.5 
5.0 

501 
463 
432 
406 
391 

702 
589 
528 
487 
466 

Blanc 

651 
578 
552 
519 
499 

Equai Plantings 

3.0 
3.5 
4.0 
4.5 
5.0 

652 
576 
542 
517 
498 

50% Owner 
Equity 

$ 

786 
732 
692 
663 
640 

1278 
893 
790 
722 
677 

438 
419 
403 
391 
381 

578 
523 
493 
470 
451 

597 
555 
527 
504 
486 

597 
555 
526 
504 
485 

per ton ($). 

75% Owner 
Equity 

$ 

760 
710 
675 
648 
627 

1045 
856 
761 
701 
659 

422 
405 
392 
380 
371 

540 
504 
477 
456 
440 

575 
539 
512 
491 
475 

574 
538 
511 
491 
474 

100% Owner 
Equity 

$ 

738 
692 
659 
635 
616 

982 
825 
737 
682 
643 

409 
394 
381 
371 
362 

521 
488 
463 
444 
429 

556 
523 
498 
479 
464 

555 
522 
498 
478 
463 
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75%, as interest rates increase, the IRRs decrease. An 

increase in financial leverage will result in a lower 

internal rate of return. Table 14 can be useful to 

theproducer/investor for coraparing IRRs at varying levels of 

interest rates and owner equity. 

Table 14. Expected IRRs with varying interest rates and 
owner equity. 

Interest 
Rates 

Cabernet 
Sauvlgnon 

Chardonnay Chenin Riesling Sauvignon Equal 
Blanc Blanc Plantings 

100% Owner Equity 

All Int. 
Rates 

1 2 . 7 2 % 8 . 1 0 % 

I R R ' s 

1 0 . 0 1 % 8 . 1 0 - 1 0 . 9 7 % 

75% Owner E q u i t y 

1 0 . 4 0 % 

7.00% 

9.00% 

11.00% 

13.00% 

15.00% 

17.00% 

19.00% 

11.92% 

11.70% 

11.48% 

11.27% 

11.05% 

10.84% 

10.64% 

5n?c Owner Eauitv 

7.00% 

9.00% 

11.00% 

13.00% 

15.00% 

17.00% 

19.00% 

11.10% 

10.66% 

10.23% 

9.80% 

9.39% 

8.99% 

8.59% 

9 5?: Owner Rmiitv 

7.00% 

9.00% 

11.00% 

13.00% 

15.00% 

17.00% 

iq.00% 

10.27% 

9.61% 

8.99% 

8.37% 

7.79% 

7.22% 
fi.^6% 

7.33% 

7.11% 

6.90% 

6.69% 

6.48% 

6.28% 

6.07% 

6.49% 

6.05% 

5.63% 

5.21% 

4.80% 

4.40% 

4.01% 

5.65% 

5.01% 

4.38% 

3.78% 

3.20% 

2.65% 

2.11% 

9.22% 

9.00% 

8.78% 

8.56% 

8.35% 

8.14% 

7.93% 

8.38% 

7.93% 

7.50% 

7.07% 

6.66% 

6.25% 

5.85% 

7.19% 

6.44% 

5.71% 

5.00% 

4.31% 

3.64% 

2.99% 

7.32% 

7.11% 

6.89% 

6.68% 

6.47% 

6.26% 

6.05% 

6.47% 

6.02% 

5.59% 

5.17% 

4.75% 

4.35% 

3.95% 

5.11% 

4.30% 

3.51% 

2.73% 

1.98% 

1.26% 

0.59% 

10.19% 

9.98% 

9.77% 

9.55% 

9.34% 

9.14% 

8.93% 

9.39% 

8.95% 

8.53% 

8.12% 

7.72% 

7.33% 

6.94% 

8.49% 

7.84% 

7.20% 

6.59% 

5.99% 

5.41% 

4.85% 

9.62% 

9.40% 

9.19% 

8.97% 

8.76% 

8.56% 

8.35% 

8.81% 

8.38% 

7.96% 

7.55% 

7.14% 

6.75% 

6.36% 

7.94% 

7.29% 

6.66% 

6.05% 

5.46% 

4.90% 

4.35% 
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The effects of varying the discount rate and owner equity on 

the net present value of the incorae streams are shown in 

Table 15. As the discount rate increases, NPV of the incorae 

streara decreases. Decreasing owner equity also lowers the 

NPV of the incorae streara. At a 100% owner equity level, all 

varieties would have a positive NPV at a discount rate of 

7.5%. 

Simulation Model 

A model has been developed which siraulates the cash 

flow of a wine grape vineyard over a 30-year planning 

horizon. The model randoraly selects annual crop yields frora 

historical data, utilizing average yearly yields for the 

variety being siraulated. Prices for each wine grape variety 

were the expected prices shown in Table 8. Fifty iterations 

of each 30-year planning horizon were used to develop a z 

score. The z score was then used to predict the probability 

of obtaining an expected IRR or NPV. 

Table 16 outlines the probabilities of obtaining a 

specified IRR for each wine grape variety. Exaraple: there 

is an 80% probability that a 55-acre vineyard planted to 

Cabernet Sauvignon will earn a 11.33% IRR for the 

producer/investor when owner equity is 100%. Table 16 can 

be used in comparing the IRR for the investment in a wine 
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Table 15. Expected NPVs with varying discount rates and owner equity 

Discount 
Rates 

Cabemet Chardonnay Chenin 
Sauvignon Blanc 

Riesling Sauvignon Equal 
Blanc Plantings 

100% Owner 
4.50% 

6.00% 

7.50% 

9.00% 

10.50% 

12.00% 

13.50% 

75% Owner 

4.50% 

6.00% 

7.50% 

9.00% 

10.50% 

12.00% 

13.50% 

Equitv 
496.855 

344.503 

229,665 

141,978 

74,206 

21,237 

-20.587 

Equitv 

448,286 

301,103 

190.485 

106,286 

41,430 

-9,075 

-48.794 

50% Owner Equitv 

4.50% 

6.00% 

7.50% 

9.00% 

10.50% 

12.00% 

13.50% 

394.726 

253,394 

147.520 

67,219 

5,608 

-42,163 

-79,553 

25% Owner Enuitv 

4.50% 

6.00% 

7.50% 

9.00%) 

10.50% 

12.00%) 

13.50% 

338.329 

202,977 

101,970 

25.683 

-32.574 

-77.508 

-112471 

195,054 

97,082 

23.986 

-31.199 

-73.315 

-105.765 

-130,976 

146,153 

53,139 

-15,905 

-67,736 

-107.039 

-137,104 

-160,268 

90.049 

2.704 

-61,695 

-109,668 

-145,726 

-173.027 

-193.812 

30.503 

-51.225 

-110.986 

-155,071 

-187,824 

-212,279 

-230.585 

NPV's 

313.023 
193.823 

104.434 

36.562 

-15.568 

-56,028 

-87,725 

263,272 

149,346 

64,251 

-78 

-49,250 

-87,212 

-116,774 

207,599 

99,566 

19,263 

-41,116 

-86.989 

-122.161 

-149,399 

120,218 

23.078 

-48,451 

-101,675 

-141,644 

-171,888 

-194.905 

195,200 

97,202 

24,086 

-31,115 

-73,243 

-105,703 

-130,922 

145,732 

52,757 

-16,250 

-68,048 

-107.321 

-137.360 

160,501 

123,952 

1,230 

-63,016 

-110,854 
-146,806 

-174,023 

-194,731 

-11,797 

-85,303 

-138,766 

-177.972 

-206,902 

-228.330 

-244.212 

375,942 

245,409 

147,320 

72,674 

15,198 

-29,539 

-64,697 

327,856 

202,379 

108,418 

37.185 

-17.438 

-59.761 

-92.858 

274,987 

155,115 

65,709 

-1,773 

-53,267 

-92,947 

-123,787 

212,767 

99.607 

15,661 

-47,317 

-95,048 

-131,545 

-159.660 

338.204 

214.469 

121.598 

51.015 

-3,255 

-45,427 

-78,509 

289,727 

171,080 

82,367 

15,222 

-36,172 

-75.911 

-106,913 

236.643 

123,578 

39,398 

-24,013 

-72,292 

-109.399 

-138.153 

176,173 

69,387 

-9,656 

-68,810 

-113,515 

-147,586 

-173.731 
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Table 16. Expected probability of obtaining a specified IRR 
by variety, with differing levels of owner equity. 

Probability Cabemet Chardonnay Chenin Riesling Sauvignon 
Sauvignon Blanc Blanc 

100%) Owner Equity IRR's 

20% 
30% 
40% 
50% 
60% 
70%) 
80% 
90%) 

75%) Owner 

20%) 
30%) 
40%) 
50% 
60%) 
70%) 
80%) 
90%) 

14.69%) 
14.05%) 
13.51%) 
13.01%) 
12.51%) 
11.97%) 
11.33%) 
10.46%) 

Equity 

13.11%) 
12.37%) 
11.74%) 
11.15%) 
10.57%) 

9.94%) 
9.20%) 
8.17%) 

50%) Owner Equity 

20%) 
30%) 
40% 
50%) 
60% 
70% 
80%) 
90%) 

12.37% 
11.74%) 
11.21%) 
10.71%o 
10.22%) 

9.69%) 
9.05%) 
8.18%) 

25%) Owner Equity 

20% 
30%) 
40%) 
50%) 
60% 
70%) 
80%) 
90%) 

11.15%) 
10.44%) 

9.84%) 
9.28%) 
8.72%) 
8.12%) 
7.41 %o 
6.43%) 

9.71%) 
9.00%o 
8.39% 
7.83% 
7.27%) 
6.67%) 
5.95%) 
4.97%) 

8.92%) 
8.17%) 
7.55% 
6.98%o 
6.40% 
5.78%) 
5.05%) 
4.03%) 

8.02%) 
7.26%o 
6.62%) 
6.03%) 
5.44%) 
4.81%) 
4.04%) 
3.00%) 

6.57%) 
5.67%) 
4.91%) 
4.21%) 
3.50%) 
2.74%) 
1.84%) 
0.60%) 

11.86% 
11.19%) 
10.62%) 
10.10%) 

9.57%) 
9.01%) 
8.34%) 
7.42%) 

10.61%) 
9.95%) 
9.40%) 
8.89% 
8.37%) 
7.82%) 
7.16%) 
6.26% 

9.45%) 
8.86%) 
8.36%) 
7.90% 
7.44% 
6.94%) 
6.35%o 
5.53% 

7.96% 
7.20% 
6.55%) 
5.96%) 
5.37%o 
4.72%o 
3.96%o 
2.92%) 

9.60%o 
9.04%o 
8.56%) 
8.14%) 
7.71%) 
7.24%) 
6.68%) 
5.92%o 

8.41% 
7.85% 
7.38%) 
6.94%) 
6.50% 
6.03% 
5.47% 
4.70%) 

7.35%) 
6.76%) 
6.27%) 
5.82% 
5.36%) 
4.87% 
4.29%) 
3.49%o 

6.11%) 
5.26%) 
4.55%) 
3.89%) 
3.22%) 
2.51%) 
1.66%o 
0.49%) 

12.16%o 
11.64%) 
11.21%) 
10.80%) 
10.39%o 

9.96%) 
9.44%) 
8.72% 

11.28%) 
10.68%) 
10.17% 

9.70% 
9.22%) 
8.71%) 
8.11%) 
7.28%o 

10.17%o 
9.62%) 
9.15% 
8.72%) 
8.29%) 
7.82% 
7.27%) 
6.51%) 

8.80%) 

8.23%) 
7.75%) 
7.30%o 
6.86%) 
6.38% 
5.80%) 
5.02%o 
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Table 17. Expected probability of obtaining a specified NPV 
by variety, with differing levels of owner equity. 

Probability 

100%) Owner Equity 

20%o 
30%) 
40%) 
50%) 
60%) 
70%) 
80%o 
90%) 

75%) Owner Equity 

20% 
30%) 
40%) 
50%) 
60%o 
70%) 
80%) 
90%) 

50%) Owner Equity 

20%) 
30%) 
40%o 
50%) 
60%) 
70%) 
80%o 
90%) 

25%o Owner Equity 

20% 
30%o 
40%) 
50%o 
60%o 
70%o 
80%o 
90% 

Cabernet 
Sauvignon 

238.777 
209.911 
185,556 
163.004 
140,453 
116.097 
87,231 
47.541 

168,842 
141,206 
117,889 
96,299 
74,708 
51,391 
23,756 

-14,243 

117,928 
94.866 
75.407 
57.389 
39.372 
19.913 
-3,149 

-34,860 

82,794 

53,700 
29.152 

6.422 
-16,307 
-40,855 
-69,949 

-109,953 

Chardonnay 

30,807 

6,797 
-13,461 
-32.219 
-50,977 
-71.236 
-95,246 

-105,460 

-16,100 
-39,208 
-58,705 
-76,758 
-94,811 

-114,309 
-137,416 
-169.190 

-49.413 
-75,702 
-97,883 

-118.421 
-138.959 
-161.140 
-187.429 
-223,575 

-103,398 

-131,133 
-154,535 
-176.203 
-197,871 
-221,273 
-249,008 
-287,144 

Chenin 
Blanc 

NPV's 

103,131 
79.102 
58.827 
40.054 
21.281 

1,006 
-23,023 
-56.064 

50,601 
28.332 

9,543 
-7,854 

-25,251 
-44,040 
-66,309 
-96,928 

22,234 
-3,939 

-26,022 
-46,470 
-66,917 
-89,001 

-115,173 
-151,161 

-39,330 

-66,540 
-89,498 

-110,756 
-132,014 
-154,972 
-182,182 
-219,596 

Riesling 

17,215 

-1,055 
-16,059 
-30,159 
-44,258 
-59,485 
-77,532 

-102,349 

-29.414 
-47,073 
-61,974 
-75,771 
-89,567 

-104,468 
-122,127 
-146,409 

-64,649 
-83,426 
-96,258 

-111,444 
-126.630 
-143,031 
-162,466 
-189.197 

-123.710 

-147,169 
-166,963 
-185,291 
-203,619 
-223,413 
-246,872 
-279,129 

Sauvignon 
Blanc 

126,833 
102,050 
81,139 
61.778 
42.416 
21.506 
-3.277 

-37.353 

79.985 
59,312 
41.870 
25.720 

9.570 
-7.872 

-28.544 
-56,969 

28,074 

7,162 
-10,484 
-26,822 
-43,160 
-60.805 
-81.718 

-110.474 

8,796 

-17,492 
-39,673 
-60,210 
-80.748 
102,929 

-129,217 
-165,363 



64 

grape vineyard, with the expected return of alternative 

investraents. 

Probabilities of obtaining a specified NPV for each 

variety are shown in Table 17. The probability of obtaining 

a positive NPV for Chardonnay is approxiraately 30% when 

owner equity is 100%. The probability of being profitable 

is shown in Table 18. Profitability is determined to exist 

when NPV exceeds $0.00 at a discount rate of 9%. Cabernet 

Sauvignon has the greatest probability of being profitable 

while Riesling has the lowest probability. 

Table 18. Expected probability of profitability (NPV > 0). 

Variety 25%) Owner 50%) Owner 75%o Owner 100% Owner 
Equity Equity Equity Equity 

Cabemet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 

58.28% 
3.80 
9.79 
1.15 

21.64 

79.46%) 
6.98 

26.91 
2.78 

47.38 

86.92% 
17.57 
48.01 
12.84 
65.98 

94.50% 
32.45 
72.12 
31.43 
81.18 

Probability indicates which events are more likely to 

occur, but probability cannot be used to predict the future 

with certainty. If the producer/investor could somehow 

predict the future (perfect information), they could always 

make the correct decision and maximize profit. However, 

perfect information does not exist and is used only as a 

frame of reference to deterraine the value of perfect 

inforraation. The expected value of perfect information is 
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the difference between the expected payoff under perfect 

inforraation and the expected payoff under uncertainty. When 

using 100% owner equity for Cabernet Sauvignon, there is a 

30% probability that the NPV will be $209,911, while there 

is a 70% probability that the NPV will be $116,097. If 

information could be obtained which would increase the 

probability frora 30% to 70% of an event occurring, the value 

of that inforraation would be $93,814 ($209,911 - $116,097). 

In addition, the greater the level of owner equity, the 

greater the probability that profitability, a critical IRR, 

or a critical NPV will occur. Decreasing the level of owner 

equity increases the interest costs and increases the 

financial risk associated with establishing and operating a 

wine grape vineyard, therefore, uncertainty is increased. 

It is noted that with each running of the simulation 

raodel, a slightly different IRR or NPV was obtained because 

of the randoraness in selection of the annual crop yields 

utilized in projecting cash flows. Values for probability, 

IRR and NPV shown in these tables have been generated by 

averaging the results of running the Sira Model five separate 

times. The average value obtained gives a raore consistent 

estimate than does inforraation generated from any single run 

of the simulation model. 
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Coraparison of Models 

Both raodels developed for analysis in this study have 

generated sirailar results for each wine grape variety, while 

using slightly different techniques to obtain those results. 

Some difference in results was expected because of the 

randoraness of selecting annual yields in the Sim Model. 

Model I was used priraarily to develop enterprise budgets and 

the Sim Model primarily to develop probability 

distributions. The IRRs, NPVs, and average yields generated 

by the Sim Model are quite similar to those generated by 

Model I. Either of the two models, therefore, can be used 

to gain an understanding of the econoraic dynaraics of a wine 

grape vineyard. Table 19 provides a coraparison of the 

results of the two raodels. 

Table 19. Coraparison of the two raodels used in this study. 
25% Owner Equity 50% Owner Equity 75% Owner Equity 100% Owner Equity 

%IRR $ NPV %IRR $ NPV %iRR $ NPV %IRR $ NPV Yld./Acre 

Cabernet Sauviqnon 

Model 1 

Sim Modei 

Chardonnav 

Model 1 

Sim Model 

Chenin Blanc 

Model 1 

Sim Model 

Rieslinq 

Model 1 

Sim Model 

i^aiivianon Blanc 

Model 1 

Sim Model 

9.61 

9.30 

5.01 

4.24 

6.44 

5.97 

4.30 

4.14 

7.84 

7.44 

25,683 

20,557 

-155.071 

-178.521 

-101,675 

-106,974 

-177,972 

-188,577 

-47,317 

-60,042 

10.66 

10.68 

6.05 

5.76 

7.93 

7.84 

6.02 

5.77 

8.95 

8.86 

67,219 

68,312 

-109,668 

-118,666 

-41,116 

-44.253 

-110,854 

-121,539 

-1,773 

-4,173 

11.70 

11.74 

7.11 

7.14 

9.00 

9.01 

7.11 

7.07 

9.98 

9.83 

106,286 

100.974 

-67,736 

-72,513 

-78 

-1,796 

-68,048 

-67,755 

37,185 

36,403 

12.72 

12.71 

8.10 

7.86 

10.01 

9.82 

8.10 

8.08 

10.97 

10.89 

141,978 

138,677 

-31,199 

-35,229 

36,562 

38.684 

-31,115 

-30,444 

72,674 

72.251 

3.50 

3.51 

2.21 

2.22 

5.88 

5.91 

4.07 

4.08 

4.09 

4.09 



67 

In general, the Sim Model had slightly lower IRRs and 

NPVs than did Model I for each variety at the differing 

levels of owner equity. Although there are sorae differences 

in the IRRs and NPVs generated by the two raodels, both 

models gave the same investment decision (invest/not invest) 

for a wine grape vineyard with each variety, under the 

differing levels of owner equity. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Sumraary 

The High Plains of Texas has becorae the leading wine 

grape producing area in the state. Climatic and agronomic 

conditions are favorable for wine grape production and the 

potential for continued expansion is excellent. Several 

commercial wineries have been established in the Texas High 

Plains, providing a readily available raarket for wine 

grapes. The wine grape varieties used in this study were 

Cabernet Sauvignon, Chardonnay, Chenin Blanc, Riesling, and 

Sauvignon Blanc. These varieties were selected because they 

represent the largest acreage of producing wine grapes in 

the Texas High Plains. 

Input costs of coramonly used production practices were 

identified and cost estimates for establishing a wine grape 

vineyard in the Texas High Plans have been developed. A 

prior study done by Davis et al. (1995) produced cost-return 

budgets for the Texas High Plains but did not analyze NPV, 

IRR, PI, payback period, or breakeven prices. Chenin Blanc 

was the only wine grape variety included in both the Davis 

et al. (1985) study and this study. 

A Quattro Pro For Windows® spreadsheet was used in 

preparing econoraic budgets for a wine grape vineyard. This 

68 
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spreadsheet was used in developing two raodels which analyzed 

the budgets and provided financial analysis. Model I varied 

the owner equity ratio in coraparing the costs, receipts, net 

income, and breakeven prices for the five wine grape 

varieties and a vineyard planted equally to each of the five 

varieties. Model l was used to calculate the IRR, NPV, PI, 

and payback period for each variety, with varying owner 

equity levels. IRRs and NPVs were also corapared when 

interest/discount rates and owner equity were varied. 

The siraulation raodel used the budgets developed in 

Model I to generate probability analysis for achieving 

specific IRR and NPV levels. Projected annual crop yields 

for the 30-year planning horizon were randoraly selected frora 

historical data by the siraulation model, utilizing average 

yearly yields for the variety being siraulated. 

Probabilities were obtained by repeating the experiment, 

utilizing fifty iterations of each 30-year planning horizon, 

to statistically assign precise probabilities to the 

occurrence of a specific event. Standardizing the 

probabilities obtained involved calculating a "z" score. 

Various levels of owner equity were utilized in these 

analyses. 

Costs of establishing a vineyard are high and the 

producer/investor must have substantial capital if the 

vineyard is to be successful. Budgets developed in this 
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study indicate that total investraent in a 55-acre vineyard 

could reach $451,233 ($8,204 per acre) before annual 

production incorae exceeds production expense. Cabernet 

Sauvignon has the greatest potential for profitability while 

Riesling has the least potential. 

Conclusions 

This study verified that it could be econoraicaliy 

feasible to establish and operate a wine grape vineyard in 

the High Plains of Texas. The level of owner equity and 

interest/discount rate utilized greatly impact the 

investment decision to be made, when NPV is used as the 

decision criteria. At 100% owner equity, an investraent 

would be made in a vineyard of Cabernet Sauvignon, Chenin 

Blanc, Sauvignon Blanc, and a vineyard of Equal Plantings, 

when a 9% discount rate is utilized. If a 7% discount rate 

were used when owner equity is 100%, all wine grape 

varieties analyzed in this study would have positive NPVs. 

However, at 25% owner equity and a 9% discount rate, an 

investraent would only be raade in a vineyard of Cabernet 

Sauvignon. 

A listing of the five wine grape varieties, in order of 

the greatest potential for profitability as deterrained by 

this study, are as follows: (1) Cabernet Sauvignon, 

(2) Sauvignon Blanc, (3) Chenin Blanc, (4) Chardonnay, and 
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(5) Riesling. The 1990 study done by Chvilicek et al. 

(1990) in Washington determined the order of profitability 

of these sarae varieties to be: (1) Chardonnay, (2) Cabernet 

Sauvignon, (3) Sauvignon Blanc, (4) Chenin Blanc, and 

(5) White Riesling. Coraparisons of ton per acre yields, by 

variety, for this study and the Chvilicek, et al. study are 

shown in table 20. Chardonnay has a rauch greater per acre 

yield in Washington than has been shown in the Texas High 

Plains. This coraparison deraonstrates that expected yields 

of a wine grape variety, along with expected prices, greatly 

irapact the profitability of a vineyard. 

Table 20. Coraparison of yields between Washington and the 
Texas High Plains. 

Variety 

Cabernet Sauvignon 
Chardonnay 
Chenin Blanc 
Riesling 
Sauvignon Blanc 

The enterprise budgets deveioped in this study show 

positive accounting net incomes for each of the five 

varieties analyzed. A producer/investor might conclude that 

because of the positive net incomes, a profitable investment 

could be made in a vineyard which includes any of these five 

varieties. However, an investment decision raade solely on 

projected positive net incorae raight not have the desired 

Texas High Plains, 
Tons/Acre 

3.50 
2.21 
5.88 
4.07 
4.09 

Washington, 
Tons/Acre 

4.5 
7.0 
7.0 
6.5 
4.0 
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results. The accounting definition of net incorae does not 

deduct gross investraent as the investraent outlays are made. 

Instead, the book values of investment outlays are 

capitalized and written off at sorae depreciation rate over 

the life of the project. Net incomes in the accounting 

sense do not focus on cash flows when they occur, and thus 

fail to consider the time value of money. 

Cold teraperature represents a raajor challenge for grape 

growers in the High Plains of Texas because the vinifera grape 

does not have a true rest period like fruits such as apples 

and peaches. Unlike deciduous fruit crops, buds of vinifera 

grapes can becorae active anytirae the weather conditions are 

suitable for growth. Unwanted growth could occur during 

warra weather conditions in the winter raonths. Frosts that 

occur after vine growth starts can kill the young shoots, 

reduce the crop, or possibly kill the plant. 

When planning a vineyard, it is necessary to consider 

not only the climate but also the grape variety. Vigor is 

the attribute or condition that is expressed in the rapid 

growth of the parts of the grapevine, alluding essentially 

to the rate of growth. Those varieties most susceptible to 

cold injury are known to be relatively high in vigor. 

Cabernet Sauvignon, Chenin Blanc, and Sauvignon Blanc are 

vigorous to very vigorous in growth while Chardonnay and 
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Riesling are lower in vigor and appear to be more winter 

hardy. Varieties high in vigor may be marginal for areas in 

the northern High Plains of Texas, being more suitable for 

the southern part of this area. It is essential to the 

success of the vineyard that the variety being planted is 

adaptable to the locale. 

A producer/investor should not assume that there will 

be a readily available open market for wine grapes. The 

producer/investor contemplating the establishment of a new 

wine grape vineyard should consider negotiating a long-term 

marketing contract with a winery, a marketing cooperative, 

or a bargaining cooperative before establishing the 

vineyard. Because of the perishability of wine grapes, 

contractual or integrated exchange arrangements should be 

utilized by the producer/investor to reduce or shift price 

risk. Some degree of market risk reduction can be achieved 

with a contract agreeraent between the grower and the 

processor, establishing a range in prices and quantities of 

acceptable qualities. 

Wine grape contracts norraally stipulate the grape 

varieties to be grown, the price per ton to be paid for each 

variety, harvest pararaeters, a bonus systera for quality, and 

the duration of the contract. The grower is responsible 

for: 

1. An accurate crop estiraate following fruit set and 
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then periodic updates to the processor. 

2. Testing grapes before harvest and providing the 

processor with inforraation on °Brix, total acidity, 

and pH. 

3. Obtaining the highest possible quaiity of juice 

through proper watering, pruning, thinning, 

regulation of crop size, harvesting, and 

transportation. 

Production raanagement agreements between the 

producer/investor and the processor raight also be beneficial 

because of the reciprocal dependency between production and 

processing of wine grapes. A reciprocal dependency occurs 

when the coraraodity being produced is perishable. Production 

raanageraent agreements allow the processor to influence 

production without assuraing the risks of all assets 

necessary for production of the input. These agreeraents 

benefit the grower by providing consultation in the areas of 

pests raanageraent, disease control, vine raanagement, 

harvesting, etc. 

A probability of profitability analysis was included as 

a part of this study because sorae perceive the investraent in 

a wine grape vineyard to be quite risky. Normally, a 

producer/investor would not invest in an agricultural 

venture which had a probability of profitability of 50% or 

less, unless better than average results could be expected. 
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As shown in Table 18, an investment would not be made in a 

wine grape vineyard if the level of owner equity were 25% 

because all probabilities are less than 50%, when using a 

discount rate of 9%. When the owner equity level is 100%, 

an investment could be raade in a vineyard containing 

Cabernet Sauvignon, Chenin Blanc, or Sauvignon Blanc because 

probabilities of profitability exceed 50% for each of these 

varieties. The probability analysis done in this study 

reflects sirailar investraent decisions to those obtained when 

utilizing NPV. 

If financing is required for a portion of the funds 

needed to establish and operate a wine grape vineyard, 

availability of credit becoraes a factor. Because the wine 

grape industry in the Texas High Plains is a young industry, 

commercial lenders in this area have liraited or no 

experience financing this type of agricultural venture. A 

wine grape vineyard is dissirailar to the raajority of 

agricultural operations in that: 

1. A very large per acre investraent is required. 

2. Production capacity is not reached for five to six 

years. 

3. There is no incorae for the first two years of 

operation and only a liraited income during years 

three and four. 

4. The payback period may be quite lengthy. 
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5. A 30-year planning horizon is involved. 

In addition to the above iteras, it is questionable whether 

the costs of vines, trellis systera, and drip irrigation 

systera increase the value of the land by an araount equal to 

the costs of these iraproveraents. Therefore, it should be 

anticipated that a coraraercial lender's equity and financial 

ratio requirements, when financing a wine grape vineyard, 

will be raore stringent than for other agricultural 

enterprises. 

Liraitations of the Study 

It should be eraphasized that the wine grape industry in 

the Texas High Plains is a very young industry. For this 

reason, availability of actual yield data was liraited. In 

addition, the production data obtained from sorae producers 

were subjective per acre yields. The results of the budgets 

and analysis done in this study might be different if a 

larger set of data was available. For this study, the 

assumption was made that the production data obtained frora 

producers was not biased. 

The vineyards from which production data were obtained 

varied in size and raanageraent practices. Sorae vineyards 

utilized drip irrigation, some utilized furrow irrigation, 

while others utiiized a combination of both drip and furrow 

irrigation. There was no attempt in this study to 
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differentiate production yields of vineyards with drip 
* • • 

irrigation systeras from those vineyards which used furrow 

irrigation. 

Spacing of the vines (plant population per acre) also 

varied greatly frora vineyard to vineyard. There were 

insufficient historical data to deterraine the effects of 

spacing between vines on per acre yields. It would be 

inferred that increasing the per acre plant population would 

increase per acre yields to sorae degree. Models in this 

study, however, were not designed to adjust expected yields 

if the per acre plant population was other than the assuraed 

545 vines per acre. 

Sorae producers surveyed propagated their vineyard with 

rootings, sorae used graftings, and other producers have used 

a combination of rootings and graftings. It was not 

determined whether the method of propagation influenced the 

production of a vineyard. The raethod of propagation does, 

however, greatly affect the establishraent costs. Rootings 

cost $0.70 per vine while graftings cost $2.85 per vine. 

With a plant population of 545 vines per acre, the 

difference in establishraent costs utilizing graftings 

compared with utilizing rootings is $1,171.75 per acre 

($58,587.50 for the 55-acre vineyard). This study developed 

and analyzed budgets for a vineyard propagated with 

graftings and did no analysis for a vineyard established 
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using rootings. It would be assumed that a vineyard 

propagated with rootings would have higher IRRs, NPVs, and 

PIs than a vineyard propagated with graftings, holding 

yields constant. 

Wine grape production is influenced greatly by weather 

conditions. Some of the vineyards from which production 

data were obtained had reduced yields during a given year 

due to hail or early/late freezing conditions. No attempt 

has been made by this study to deterraine if weather patterns 

over the period frora which data was collected were 

representative of norraal weather patterns. 

Although there were a nuraber of liraitations to this 

study, the results can be used in assisting the 

producer/investor in raaking an initial decision as to the 

investraent in a wine grape vineyard. The producer/investor 

would need to corapare and contrast their assumptions for 

establishing a wine grape vineyard with those utilized in 

this study. 
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