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Extended Abstract

More than 70% of low-sale family farms are operating on a profit margin of less than 10%, which
signals a critical concern for the economic sustainability of limited-resourced farms. It is also
important to note that most low-income farmers combine off- and on-farm income. More than 80%
of low-sale farmers work off the farm, as well as 62% of their spouses (Hoppe, 2015). High tunnels
(akin to greenhouses) are versatile in production location, seasonality, quantity, quality, and length
of cropping season, and appear to be promising for small-scale farmer economic viability (USDA,
2022). Research shows that single-layer (SL) high tunnels yield higher premiums, which can
increase profits for small-scale farmers (Belasco et al., 2013; Foust-Meyer and O'Rourke, 2015).
However, there is insufficient research on the usage of double-layer (DL) high tunnels. In this
study, we explore the economic viability of using SL versus DL high tunnel production systems.

Tomato production is used as a case with consideration of North Carolina ranking ninth in the
United States, producing 96 million pounds in 2018 (Conners, 2020). The objectives of this study
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are threefold: (i) to develop enterprise budgets of SL and DL high tunnels, (ii) to conduct a cost-
benefit analysis of SL and DL high tunnels, and (iii) to provide recommendations on the economic
viability of SL and DL high tunnel tomato production in the Piedmont region of North Carolina.
The data for this study were gathered through a two-part approach—field research of tomato
production using high tunnels and quantitative data collection using primary and secondary
sources. The field research was conducted in the spring of 2021 and 2022 at the North Carolina
A&T State University Research Farm. The economic data collection occurred during January to
August of both years. During the field research period, the phenology of the plants, plant growth,
and yield were all recorded. The economic data collected highlighted the labor work, including
planting seeds, pruning, weeding, and harvest. Once harvested, the fruit was weighed into two
groups: marketable or cull yields. Secondary data were obtained from the USDA National
Agricultural Statistics Service and the North Carolina Department of Agriculture and Consumer
Services weekly market prices of tomatoes between 2021 and 2022. Enterprise budgets were
developed using the two approaches to be used to conduct a cost-benefit analysis for low-income,
small-scale, and underrepresented farmers within the Southeastern Piedmont region of North
Carolina.

The cost-benefit analysis compared the profit potential of organic and conventional SL- and DL-
grown tomatoes under different high tunnel structures. The Net Present Value (NPV), the Internal
Rate of Return (IRR), and the Payback Period (PBP) methods were utilized in the cost-benefit
analysis to gain a better understanding of the economic viability of the high tunnels. Although the
DL high tunnels had higher yields, the preliminary results revealed SL to be more economically
viable due to higher and acceptable NPV and IRR and lower PBP. Limitations of the study
included the variation of access to sunlight, the unpredictability of natural occurrences impacting
the number of committed to labor, the availability of labor, and the accessibility to resources.
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