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Introduction
The tomato (Lycopersicon esculentum Mill.) is the most widely grown vegetable in the

U.S. (Kelley and Boyhan, 2006) and an important horticultural crop for the state of

Georgia in particular and the southeast and deep-south states at large. Tomato

production ranked 13th, 18th, and 23rd in the 2003, 2004, and 2005 Georgia

Agricultural Commodity Rankings, by generating $122.2 million, $102.6 million, and

$80.6 million in farm gate value during the same time periods respectively.

Furthermore, Georgia is the seventh largest fresh tomato producing state nationwide

(Boatright and McKissick, 2003; 2004, 2005; Fonsah, 2006).

Georgia tomato production has been rising since 1983 when reported total planted area

was 2,800 acres compared to 6,500 acres in the year 2005. This reflects a 232.1 percent

increase in planted area and reflects the importance of the crop to the state. In 1993,

1995, 2000, and 2001 areas planted were equal to or above 4,000 acres. From 2002 to

2005, this figure surpassed 6,000 acres. Harvesting area has also been rising at the same

rate as planted area. In 1983 although 2,800 acres were planted only 2,400 acres were

harvested equivalent to 86 percent (Fonsah 2006; Fonsah, et. al., 2005; Lucier and

Plummer 2003a, b, c; USDA ERS, 2006).
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Abstract

This study examines the
financial and economic viability
of producing commercial
tomatoes for the fresh market in
Georgia. Historical data on
yields, prices received by
growers, and actual production
input prices were collected and
used to develop an enterprise
budget. Specifically, the study
was aimed at analyzing profit
margins and break-even
conditions, and presents various
operating scenarios under a
risk-rated return framework.
Analysis of enterprise cost and
return estimates indicated that
commercial tomato production
is a lucrative business enterprise
worth investing.The result will
be useful to Georgia and the
neighboring southeast and
deep-south states that adopt
similar agricultural production
practices.
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At the national level, the U.S. production of fresh tomatoes has

equally been continually on the rise since 1978 where 156.1

million pounds were produced. By year 2002, production had

increased over three times to 534.9 million pounds. Despite the

three-fold increase in production, the U.S. still imports a

substantial portion of its tomatoes to supplement domestic

consumption which is also increasing tremendously (Fonsah,

2006; Lucier and Plummer 2003c).

The North American Free Trade Agreement (NAFTA) has

boosted trade between the U.S., Canada, and Mexico.

Consequently, Canada is now our number one trading partner

for fruits and vegetables. In 2002, tomato export value to

Canada was worth $111.7 million equivalent to 83 percent of

total United States tomato export value whereas $11.6 million

was recorded for export to Mexico equivalent to 8.6 percent

during the same time period. The U.S. also exports a small

quantity of tomatoes to the United Kingdom, the Netherlands,

and Japan (Lucier and Plummer 2003b; Fonsah 2006; Fonsah,

et. al., 2005).

Due to the continuous growth and importance of the tomatoes

industry to a state’s economy and farm sector, university

extension efforts need to focus on delivering information and

decision aids that will help the tomato farmers in developing

production, marketing and financial plans and decisions. This

study provides an in-depth discussion of the development of

one such important decision aid that defines parameters or

guidelines aimed at facilitating the drafting or implementation

of farm operations. It is further designed to provide financial

and economic information that would serve as a guide to fresh

commercial tomato growers and extension agents in Georgia as

well as neighboring southeast and Deep South states.

Material and Method
The importance and rapid growth of the fresh tomato industry

in the past decades created the impetus and the need for an

economic and financial analysis. Growing tomato is a complex

operation. To be successful, the growers must consider several

factors such as soil requirement and site preparation, cover

crops and minimum tillage, windbreaks, transplanting, plant

spacing, varieties, staking, and pruning. Growers using plastic

mulch must decide the type of plastic, bed height and width,

fertilizer management under plastic, planting, and type of

irrigation. All these considerations are part of the cost of

production and have an impact on profitability (Kelly, 2006;

Fonsah, et al., 2005a).

It is therefore important that all cost components be assessed,

evaluated, and analyzed to determine the viability of the

industry. In order to gather all the necessary information, we

visited several farms and conducted interviews with growers.

Primary data for such inputs as lime, fertilizers, plastic mulch,

fumigation, insecticides, and fungicides were obtained.

Furthermore, we visited vendors of agricultural inputs to collect

prices of chemicals and equipment. Historical data on yields

and grower prices were obtained from Georgia Agricultural

Statistics Service (GASS) and the National Agricultural Statistic

Service (NASS). The cost estimate in this study reflects a

combination of the current agricultural practices in Georgia and

recommendations from UGA specialists. In the enterprise

budget, we assumed 7.5 percent interest rate for total pre-

harvesting variable costs and 8 percent for fixed costs

respectively. The prices used for calculating cost of drip

irrigation and total fixed machinery did not include quantity

discounts. A risk-rated cost and returns analysis under five

different yields and prices of fresh commercial tomatoes was

adopted from a pepper enterprise budget (Fonsah, et al., 2005).

The tomatoes production in this study assumed the use of

plastic mulch and drip irrigation which is almost the universal

practice of growers in Georgia, the neighboring south-east, and

deep-south states respectively. Plastic mulch is used to promote

earliness, reduce weed pressure, and to conserve moisture and

fertilizer. The recommended plastic mulch was 20 to 24 inches

wider than the bed width to provide enough material for tucking

under the soil for anchorage. The standard bed heights in our

study ranged from 4 to 8 inches and top widths of beds range

from 28 to 36 inches. The number of plants used was 4,000 per

acre. Normally the recommended distance is 5 feet between

rows with an in-row spacing of 18 to 24 inches (Kelley, 2006;

Kelley and Boyhan, 2006).

Results and Discussions

Variable Costs

The variable or operating costs vary with the adopted cultural

practices. Common variable cost components include seed,
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fertilizer, chemicals, fuel, and labor. Variable costs were further

broken down into pre-harvest, harvesting, and marketing

operations to enable us to analyze the costs at different stages of

the production process (Fonsah, et al,. 2004; Fonsah, et. al,.

2005b).

The estimated total pre-harvest variable cost was $4,163.33 per

acre. The cost of fertilizer was $605.01 per acre, which

accounts for almost 14.5 percent of the total pre-harvest

variable cost. Other important cost components included

purchases of plants, plastic mulch, fumigation, insecticide,

fungicide, and transplant and labor amounting to $340.00,

$288.00, $570.00, $512.40, $239.80, and $550.00 per acre,

respectively (Table 1).

Harvesting and Marketing Costs

Total harvesting and marketing costs were estimated at

$6,840.00 per acre. This figure included picking and hauling,

grading and packing, container, and marketing. The calculation

was based on an average yield of 1,800 boxes per acre.

Aggregating the estimates for pre-harvest, harvesting and

marketing costs, the estimated total variable cost was

$11,003.33 (Table 2).

Fixed Costs

Fixed costs included items such as equipment ownership

(depreciation, interest, insurance, and taxes), management, and

general overhead costs. Most of these costs are incurred even if

little production takes place and these costs should be

considered when planning production costs. Total fixed cost

was estimated at $896.97. This amount was the sum of

machinery, irrigation, and overhead and management costs of

$205.36, $67.11, and $624.50 respectively (Table 3).

Land can be treated as fixed cost and land lease is a variable

cost. However, land cost per acre varies significantly from

county to county, from region to region and whether it is

irrigated or non-irrigated. As a result of the variability, we

purposely excluded it in this study but acknowledge that it is a

cost that growers must consider in their planning process.

Overhead and management expenses were estimated to be about

15 percent of all pre harvest variable expenses. The amount was

used as payment for management and farm costs, such as

utilities, pick up trucks, farm shop, equipment, and fees, which

cannot be allocated to any one specific enterprise. Total

budgeted cost per acre $11,900.30 per acre. This amount was

derived by adding total variable (pre-harvest variable and

harvesting and marketing costs) and total fixed costs

respectively (Table 3).

Break-Even Analysis

The break-even analysis shows different categories of cost or

price per unit. After dividing pre-harvest variable cost by the

expected yield, the break-even pre-harvest variable cost was

$2.31 per acre, while the break-even harvest and marketing cost

of $3.80 was obtained by dividing total harvesting and

marketing cost by the expected yield. Furthermore, the break-

even fixed cost was $0.50 while the break-even yield was 1,587

cartons per acre. The break-even price of $6.61 was obtained by

dividing total cost per acre by the expected yield (Table 4). 

Risk Rated Net Sensitivity Returns

Since prices and yields fluctuate frequently from year to year, it

is important to estimate the “riskiness” and “sensitivity to such

fluctuations” of producing fresh commercial tomatoes. The

University of Georgia Agricultural and Applied Economics

Department uses a standard five-scenario format involving

different yield and price structures in developing risk-rated

enterprise budgets. Fresh commercial tomato growers are

expected to attain or exceed the median values half the time

while they are expected to reach or exceed the optimistic values

once in a six year-period. The optimistic and best prices were

12 percent and 21 percent increase of the median price

respectively. The pessimistic values were the below average

price and yield conditions, and are expected to be realized once

every six years. The best and worst scenarios are based on

extreme price and yield conditions that are expected to occur

“once a lifetime.” The pessimistic and worst prices were

equivalent to 15 and 36 percent reduction of the median values

respectively. These price and yield values were obtained from

historical data and GASS (Table 5).

In a best case scenario involving a $9.50 price for a 25 pound

carton and an expected yield of 1,800 cartons per acre, expected

risk-rated returns was $5,200.00 and the calculated net budgeted

return per acre was $5,200.00 with 99 percent chance of profit.

Maintaining the same yield level, but assuming that expected

price decreased to $7.50 per carton, the expected return was
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$1,600, the net return was $1,600 per acre and the chances of

making profit was 79 percent. With a further price decrease to

$6.50 and an expected yield of 1,800 cartons, the net return

expected would be -$200 with 46 percent chances of

profitability (Table 5).

Drip Irrigation Cost Per Acre

Plastic mulch is installed alongside drip irrigation. It is

economically unfeasible to invest in an irrigation system for just

an acre of fresh tomato production. The reason is because

installation costs will be unreasonably high and the system will

not be fully utilized. As a result, we decided to simplify our

computation by basing our calculation on 40 acres, which is the

(minimum) economic size of operations that would justify the

installation of such an irrigation system. The total annual fixed

cost of drip irrigation based on 40 acres was $2,685. Then we

divided that amount by 40 acres to obtain $67.13 per acre. An

interest rate of eight percent was used in the calculations. The

fixed cost component included material (pipe and fittings,

storage tanks, pump, and motor) purchases, depreciation,

interest, taxes, and insurance. The cost of operating the

irrigation system was $220.83 per acre which included

electricity, repairs, and maintenance (Table 6).

Annual Fixed Cost

A similar procedure used to calculate cost of drip irrigation was

adopted for fixed cost. Since investing in heavy equipment like

tractor, plow, disk, bedder, transplanter, cultivator, and sprayer

just for an acre of fresh commercial tomato cultivation is

economically inefficient, we therefore based our fixed cost

calculation on 40 acres. We then divided the total annual fixed

cost of $3,315 by the number of acres to obtain an annual fixed

cost of $82.88 per acre. Factors such as the percentage of time

the equipment was used for tomato cultivation, salvage value,

life-span of the equipment, depreciation, interest, taxes, and

insurance were taken into consideration in the calculations

(Table 7).

Conclusion
Fresh commercial tomato is an important vegetable crop in the

state of Georgia. This article has outlined the development of a

risk-rated enterprise budgeting tool which farmers can use as a

decision aid in making production, marketing, and financial

decisions in their tomato farm operations. This analysis has

shown that commercial tomato production is a lucrative and

profitable enterprise for Georgia growers. Although successful

commercial tomato production is always challenging and

difficult, our study showed that it remains an economically

feasible business enterprise worth considering as an investment

opportunity for Georgia vegetable growers in particular and

U.S. farmers at large. The result of the study will be beneficial

not only to Georgia, but also the neighboring southeast and

deep-south states that have similar characteristics and

agricultural practices.

References
Boatright, S.R. and C. McKissick. 2003 Georgia Farm Gate
Value Report, AR 04-01, The University of Georgia, College of

Agricultural and Environmental Sciences, Center for

Agribusiness and Economic Development, 2004.

Boatright, S.R. and C. McKissick. 2004 Georgia Farm Gate
Value Report, AR 05-01, The University of Georgia, College of

Agricultural and Environmental Sciences, Center for

Agribusiness and Economic Development, 2005.

Boatright, S.R. and C. McKissick. 2005 Georgia Farm Gate
Value Report, AR 06-01, The University of Georgia, College of

Agricultural and Environmental Sciences, Center for

Agribusiness and Economic Development, 2006.

Georgia Agricultural Statistics Service/USDA. 2002 Census of

Agriculture Georgia Profile.  Also see

http://www.nass.usda.gov/ga/

Fonsah, E.G.  “Production Cost” In: Commercial Tomatoes

Production Handbook.  The University of Georgia, College of

Agricultural and Environmental Sciences, Bul: 1312, July, pp.

48-51, 2006.  Available on Web site: http://pubs.caes.uga.edu/

caespubs/pubs/PDF/B1312.pdf

Fonsah, E.G., C. L. Escalante and M. Byrd. “Economic Analysis

of Pepper Production, Marketing and Management in Georgia”.

AGECON 05 106, Department of Agricultural and Applied

Economics, College of Agricultural and Environmental

Sciences, University of Georgia, 2005a.

2007 JOURNAL OF THE A|S|F|M|R|A

150



Fonsah, E.G., G. Krewer, K. Harrison and D. Stanaland.

“Estimated Cost and Economics for Rabbiteye Blueberries in

Georgia”. AGECON 05 108, Department of Agricultural and

Applied Economics, College of Agricultural and Environmental

Sciences, University of Georgia, 2005b.

Fonsah, E.G., G. Krewer, K. Harrison and M. Bruorton.

“Economic Analysis of Producing Southern Highbush

Blueberries in Soil in Georgia”. AGECON 04 93, Department

of Agricultural and Applied Economics, College of Agricultural

and Environmental Sciences, University of Georgia, 2004.

Kelley, W. T. and G. Boyhan. “History, Significance,

Classification and Growth” In: Commercial Tomatoes

Production Handbook. The University of Georgia, College of

Agricultural and Environmental Sciences, Bul: 1312, July, pg.

3, 2006. Available on We bsite: http://pubs.caes.uga.edu/

caespubs/pubs/PDF/B1312.pdf

Kelley, W. T. and G. Boyhan. “Culture and Varieties”. In:

Commercial Tomatoes Production Handbook. The University of

Georgia, College of Agricultural and Environmental Sciences,

Bul: 1312, July, pp. 4-8, 2006.  Available on website:

http://pubs.caes.uga.edu/caespubs/pubs/PDF/B1312.pdf

Kelley, W. T.  “Production Using Plastic Mulch”. In:

Commercial Tomatoes Production Handbook. The University of

Georgia, College of Agricultural and Environmental Sciences,

Bul: 1312, July, pp. 11-12, 2006. Available on website:

http://pubs.caes.uga.edu/caespubs/pubs/PDF/B1312.pdf

Lucier, G and C. Plummer. “Vegetables and Melons Outlook”

Electronic Outlook Report from the Economic Research

Service, USDA, VGS-296, April 17, 2003a.

Lucier, G and C. Plummer. “Vegetables and Melons Outlook”

Electronic Outlook Report from the Economic Research

Service, USDA, VGS-2003, July, 2003b.

Lucier, G and C. Plummer. “Vegetables and Melons Outlook”,

Electronic Outlook Report from the Economic Research

Service, USDA, VGS-298, Aug.21, 2003c.

USDA-NASS Quick Stats. Vegetables. 2006.

http://www.nass.usda.gov:8080/QuickStats/PullData_US.jsp

(Last Accessed September 15, 2006).

2007 JOURNAL OF THE A|S|F|M|R|A

151



2007 JOURNAL OF THE A|S|F|M|R|A

152

Table 1. Pre-harvest variable costs per acre of producing commercial tomatoes for fresh market in Georgia using plastic
mulch and drip irrigation, 2006

Table 2. Harvesting and marketing costs per acre of producing commercial tomatoes for fresh market in Georgia, 2006
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Table 3. Fixed costs per acre of producing commercial tomatoes for fresh market in Georgia, 2006

Table 4. Break-even analysis of producing commercial tomatoes for fresh market in Georgia, 2006

Table 5. Risk-rated sensitivity analysis per acre for producing commercial tomato for fresh market in Georgia, 2006
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Table 6. Estimated cost per acre of drip irrigation for producing commercial tomatoes for fresh market in Georgia based
on 40 acres with 6 ft. spacing and a 15 horse-power electric motor, 2006

Table 7. Investment and estimated annual total fixed machinery cost of producing commercial tomatoes for fresh market in
Georgia using 40 acres as base and 8% interest rate, 2006


