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INTRODUCTION

Of the 42% of the southern United States that is forested (Bettinger & Merry, 2019), about 86% is privately owned 
(Oswalt et al., 2019). Small, private landowners often own natural deciduous (hardwood) and coniferous (pine) 
forests. In the 1980s and 1990s, the Tennessee Valley Authority developed a Windows-based forest management 
model (Hepp, 1982, 1984) that helped Extension agents, consultants, and forest landowners assess management 
alternatives by describing forest growth, wood yields, and economic outcomes of potential future management 
activities. In the early 2000s, the developmental support for the Winyield model ended. In 2018, with support from 
the U.S. Department of Agriculture, developers began work on eYield (eyield.uga.edu). The eYield model is an 
Internet-based financial and biological growth model emulating the projections and outcomes of Winyield using 
a responsive design that facilitates its use by Extension agents on nearly any computing device: phones, tablets, 
laptops, and desktop computers. The eYield model projects the development of seven natural forest types common 
to the eastern United States: loblolly pine (Pinus taeda), slash pine (P. elliottii), shortleaf pine (P. echinata), longleaf 
pine (P. palustris), white pine (P. strobus), oak-hickory (Quercus spp. and Carya spp.), and yellow-poplar (Lirioden-
dron tulipifera). These were the natural forest types included in the Winyield model.

The objective of this paper is to briefly describe the information required to use eYield and the types of out-
comes that eYield can produce. While these efforts have an Extension agent in mind as the primary reader, many 
others (e. g., consultants, private landowners, and agency or company foresters) may benefit from an overview of 
the model.

INPUT INFORMATION FOR EYIELD

There are eight steps to design an eYield simulation. After accessing the eYield application and initiating a new 
scenario, the first step prompts the selection of desired reports (Figure 1). In step 2, an Extension agent identifies 
basic information about the analysis, such as which simulator to use, the stand name, and the narrative notes 
(Figure 2). In Step 3, the user identifies a reference or starting year, along with detail describing the initial forest 
condition (Figure 3), which may include basal area (ft2 per acre, density of trees at 4.5 feet above ground) and 

Abstract. When small private forest landowners have a need to address jointly economic and sustainability 
objectives, efficiency in both respects becomes important given limitations on the land, budget, time, and other 
resources that are available. The suite of forest management options available to a landowner may be vast and com-
plex, therefore a tool to assist and inform their potential management activities can be of value. The eYield model 
was developed as an application (app) to assess forest management options on many different computing devices, 
from cellphones to desktop computers. Within eYield, a person can define a management situation, specify prices 
and costs for potential management actions, and receive economic, commodity production, and biological (tree 
volume, tree density) outcomes associated with different forest management scenarios.
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trees per acre, depending on the simulator. An Extension agent selects the log rule—the method for determining 
how many board feet (nominally 1 inch thick × 12 inches wide × 12 inches long) can be produced from a tree of 
a given size—which provides the flexibility to adjust to local or regional convention. In addition, the user identi-
fies a minimum top diameter for pulpwood and a conversion rate that translates cubic feet of solid wood to cords 
(nominally, 128 ft3) of wood.

Step 4 requires a description of the tract’s site quality, or site index (Figure 4). A site index value represents the 
average height of the dominant and co-dominant (by crown class) trees in a forest at a given base age. For example, 
site index 75 (base age 25) suggests that the dominant and co-dominant trees in a forest will be 75 feet tall when 
they are 25 years old. In Step 5, an Extension agent specifies harvest regimes; this requires users to establish the 
age at which a thinning or a final harvest (clearcut) is desired, along with the residual basal area (ft2 per acre) of 
trees that remain standing in the forest after the harvest activity is completed (Figure 5). Users can also specify an 
estimate of the expenses (as a percentage of the revenue) for the harvest activity. The user provides other economic 
factors in Step 6, such as the length of a planning horizon, the income tax rates (ordinary and capital gains), and 
the discount rate that will be used to calculate net present value and other economic metrics (Figure 6). In Step 7, 
the user can specify other types of financial transactions related to reforestation, hunting leases, and other import-
ant aspects of the management of the forest (Figure 7).

Finally, in Step 8, an Extension agent describes the forest products that may be generated during harvests (Fig-
ure 8). These products are diameter-based; in other words, the agent identifies a range of tree diameters for each 
product class. For example, pulpwood products may come from trees that are 5–9 in. in diameter at breast height, 
and sawtimber products may come from trees that are 10 or more in. in diameter at breast height. Two caveats are 
important here: (a) the diameter ranges cannot overlap, and (b) some pulpwood may be produced from the tops 
of sawtimber-sized trees, depending on the selected simulator.

Figure 1. Step 1: Selecting the desired reports.
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Figure 2. Step 2: Selecting the simulator and providing information about the stand.

Figure 3. Step 3: Entering stand size, reference year, and basal area per acre; identifying the applicable log rule and conversion factor.
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Figure 4. Step 4: Selecting site index base age and entering site index value.

Figure 5. Step 5: Identifying planned harvest activities in eYield.
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Figure 6. Step 6: Providing information concerning time horizon, tax rates, and discount rates of future revenues and costs.

Figure 7. Step 7: Entering financial transaction information in eYield.
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OUTCOMES INFORMATION FROM EYIELD

The outcomes produced by eYield include a report that details the financial profitability of the management regime 
that was specified for the simulated forest. Here, the report may provide a net present value (or worth), internal 
rate of return, benefit/cost ratio, and other financial metrics, depending on the simulator selected and the char-
acteristics of the management regime. A report describing cashflow provides additional detail of the financial 
outcomes (before and after tax) each year of the planning horizon and the cashflow during the years where a 
transaction (harvest, reforestation expense, hunting lease income, etc.) occurred.

During years in which a harvest activity has been specified, a growth and harvest report describes the pre-har-
vest forest conditions (basal area and trees per acre by tree diameter class), the amounts of basal area and trees 
per acre scheduled for harvest, and the residual (standing) conditions after the harvest. This report informs a 
market conversion report, which details the types of products scheduled for harvest, the volume and weight of the 
products scheduled for harvest, and the value of these products. Finally, a woodflow summary report condenses 
the market conversion information into a simple description of the amount of each forest product projected for 
harvest, along with the per-acre value of these products (Figure 9).

CONCLUSION

As an alternative source of information for the management of small private forests in the eastern United States, 
eYield may provide Extension agents and forest landowners with insight into the economic potential of man-
agement practices. Periodically, forest landowners should assess options for the management of their forests to 
understand the economic trade-offs associated with both actions (such as harvests) and inactions (such as harvest 
deferment for carbon sequestration purposes). The time between assessments will certainly vary based on land-

Figure 8. Step 8: Entering stumpage price information in eYield.
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Figure 9. Example woodflow summary report from eYield.

owner concerns for future revenues, but practically speaking, these assessments might occur every 3–5 years as 
forests change in character. An Extension agent may also incorporate eYield into their programming and outreach 
efforts to illustrate forest management options to landowners who own naturally regenerated forests and who are 
interested in potential financial returns from these forests. Given the relatively accessible nature of eYield, short 
demonstrations of the projected outcomes from managing a stand of trees could be of interest to these landowners. 
The range of analyses is limited to natural forests, yet the analyses can be of value to the roughly 80% of private 
landowners who have yet to seek advice from others regarding the management of forests they own. The flexible 
approach in which an Extension agent can define a management problem facilitates some very refined analyses 
that allow exploration of options when costs and prices may be somewhat uncertain.
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