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Abstract: The Faustmann formula, equivalent to the land expectation value (LEV), yields the present
value, starting with bare land, of an infinite series of future timber rotations for a stand. If this formula
is used to find the rotation age that maximizes the present value, a lower annual harvest will result
when compared to a maximum sustained yield (MSY) regime for an ownership with many stands.
However, the LEV is strongly preferred by economists. This is the LEV vs. rents paradox. Herein, this
paper demonstrates that an infinite series of annual harvests for an ownership under an even flow
regime, discounted to the present using any interest rate, will provide the same optimal rotation age
as the time of the peak MAI for a single stand, though with different estimates for the profitability,
depending on the interest rate. Thus, rotations producing the MSY and the maximum financial return
are identical when analyzed at the ownership scale but are not the same when based on the analysis at
the stand scale using the Faustmann formula (LEV). This is the solution to the paradox. The formulas
for internal rate of return (IRR) and the land valuation for transaction purposes are also presented.

Keywords: forest rents; Faustmann formula; land expectation value; regulated forest

1. Introduction

The peak mean annual increment (MAI), or maximum sustained yield (MSY), is a
common target for determining the rotation age in planted, commercial forests [1,2]. An
alternative determination of the rotation age, and therefore the harvest level, is the dis-
counted revenue (present value, PV) for a stand starting with bare ground. For an infinite
series of rotations for a single stand, the Faustmann formula (equivalent to the land expec-
tation value, LEV) is recommended [3]. These two approaches yield very different timber
rotation ages and harvest volumes. The recent literature characterizes the conflicting views
as a rents or steady income (maximum sustained yield, MSY) framework vs. maximizing
financial value [4–6]. The conflict can also be characterized between the ownership level
and stand level analyses [7]. Many economic analyses evaluate management based on a
single stand (e.g., [4,8,9]) without comparing the results from a rents approach. In fact,
the LEV has been claimed to apply to a regulated forest for determining the rotation age
(e.g., [4,5,10,11]). Note that these authors assert that it is not just a matter of preference but
is a proven best solution. Helmedag [2] noted that the LEV is the dominant framework
in the forest economics community. On the other hand, he also showed that landowners
often use the MSY to determine the rotation age. Conversations by the author with staff at
multiple US forest product companies revealed that both approaches are used by different
companies. How could such disagreement continue for so long? The paradox of these
two approaches is that both approaches claim to be objectively correct and optimal yet pro-
duce very different rotation ages and property-level harvest volumes. The LEV approach is
clearly optimal for a single stand in a bare ground state, yet, when applied to an ownership
of many stands, it produces a lower income per year [2,12,13]. In brief, the rotation resulting
from considering bare land as the starting condition forces an uneconomic acceleration of
the time of the harvest to minimize the depreciation of the income (or cost of borrowed
funds). A rents framework does not present this problem.
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Here, this paper presents a formulation for the present value (PV) for a regulated
forest to help resolve this contradiction. Additionally, a distinction is made between
business capital (the land base) and income, with the derivation of the IRR and land value
metrics. The analysis is based on an analytic stand growth model for simplicity and clarity
of exposition as well as modeled and empirical growth and yield data from intensively
managed loblolly (Pinus taeda) pine stands in Georgia, North Carolina and Virginia.

1.1. Stand Growth

A popular growth model is the Weibull function [3], shown in Equation (1).

ft = a
(

1− e−tcb
)

(1)

where a defines the asymptote for a defined area, b and c are the shape parameters and t is
the number of years (Figure 1). This formula models the biomass (or other metrics such as
roundwood) in kg/ha vs. time. The total wood mass could represent whole-tree chipping
and the total stem mass could correspond to the harvest of multiple wood products. The
Weibull function has certain advantages for fitting data compared to other monotonic
growth functions, such as the Gompertz or logistic functions. The MAI value (Figure 1b) at
t is simply f from Equation (1) divided by t. A simple numerical search of the MAI values
provides the age T of the peak MAI, which is the optimal rotation for the MSY. Several
factors can modify the conclusion that the peak MAI is optimal. If older trees become
progressively more valuable due to, for example, more knot-free wood for high quality
lumber or veneer, then the optimal rotation age will increase. Conversely, if older stands
tend to have a deteriorating quality (e.g., heart rot, staining, mortality), then the time of the
optimal harvest is more immediate. These factors can be accommodated by including an
age-dependent wood price, as shown in the empirical examples below, or by discounting
the yield for damage risk.
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Figure 1. (a) Example of a Weibull function where a = 439.63, b = 0.000224498 and c = 1.9091; used for
MAI vs. PV calculations. (b) MAI curve. These scale to the annual ownership harvest by multiplying
by A.

Yield and cost data were obtained from [9] for the loblolly pine stands in Georgia.
The yield was based on a growth model and the stumpage data from market sources. For
comparison, the empirical yield data from [14] were evaluated for loblolly pine stands in
North Carolina and Virginia.

1.2. The Faustmann Model

A classic approach for determining the optimal rotation is to treat a stand as an
investment. In this case, a discount rate in a present value (PV) calculation of a future
harvest for a single ha at time T can be applied.

PV =
v fT − c

(1 + r)T − c (2)

where r is the interest rate, c is the planting cost per ha (assumed to occur during a harvest
after the initial period), fT is the yield per ha at the rotation age and v is the value per unit
of wood sold (v = 1 means only the wood volume is considered). Typically, r is defined as
the minimum interest rate a landowner will accept or a goal rate. It can also be viewed as
the cost of money encumbered in the land investment. More properly, an infinite series
of harvests of rotation length T using the Faustmann formula can be evaluated to find the
LEV on a single ha basis.

LEV =
v fT − c

(1 + r)T − 1
− c (3)

The initial planting is not discounted, and subsequent replanting is considered to take
place at each harvest. This is also called the bare land value. The rotation length T that
maximizes the LEV is then identified by solving this equation numerically for different T
values. Intermediate treatments (e.g., fertilization, pre-commercial thinning) and harvests
(e.g., commercial thinning, selection cuts) can be incorporated into this framework.

The Faustmann formula for the LEV can yield biologically implausible results. The
rotation age based on Equation (3) is generally younger than the age of the peak MAI [12],
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notwithstanding the special case developed by Binkley [8]. As shown in Figure 2a, the
maximum LEV is obtained at younger ages as the discount rate increases. Compared to
a maximum MAI age of 89, a discount rate of even 8% provides a rotation age of approx.
20 years for this yield function. This rotation age gives a harvest only 10% of the peak MAI
harvest at the stand scale or 62.5% of the ownership scale annual harvest under an even
flow regime. The shorter rotation also increases the annual planting costs by 4.45 times due
to more frequent harvests. The graph in Figure 2a shows that the rotation age approaches
the age of the maximum MAI (89y) as the discount rate nears zero. However, the LEV at
a zero discount rate is undefined in Equation (3). That is, the PV for a single rotation (2)
with r = 0 yields a rotation age equivalent to the age of the maximum MAI (the forest rent
rotation). However, the LEV in Equation (3) at r = 0 is an infinite sum since future harvests
are not discounted, and it cannot be used to find the rotation age. For larger discount rates,
the LEV decreases to very low levels since the age of the harvest is so low that the yields
from (1) are trivial. These problems mean that this approach needs further analysis, despite
its elegance. The rents framework can be suggested as an alternative.
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1.3. Forest Rents

The alternative approach to the LEV is a rents formulation. The rotation age is based
on the age of the peak MAI. An even flow regime implies a fully regulated forest (equal
area in each age class), but this restriction is relaxed below. This is a MSY forest. Using the
age of the maximum stand MAI, the forest-level annual harvest volume (H) for a regulated
forest of homogeneous species and productivity is shown in Equation 4a.

H =
fp A
T

(4a)

and the income (I) is:

I = vH − cA
T
− A (4b)

where fp is the wood volume per ha at the age of the peak MAI, A is the area of the
entire ownership (ha), T is the rotation age (yr), v is the value per unit volume harvested
(stumpage) and ć is the annual cost per ha (property tax, road maintenance, etc.). The
middle term reflects the annual replanting cost (area A/T replanted/yr). Note that the
planting costs c in a given year are not from the same stands as those harvested in that year.
Instead, they are from all the stands harvested the previous year. Note that some forest
types, such as many broadleaf species, can be regenerated naturally with no replanting
cost. This also has implications for any assumption that planting costs accumulate interest
charges until the harvest, with this being a driver for earlier harvests. The peak MAI
provides the stand rotation age T that corresponds to the MSY for a forest [3,12]. This can
be determined by a numerical search using Equation (4b) for different T values, allowing T
to also affect the yield. For a forest with multiple species and productivity, this analysis can
be conducted for each category (e.g., pine, hardwood, low vs. high site index). The MSY
results in the maximization of the annual cash flow for a landowner with many stands. In a
rent framework, the costs are treated as repeated annual expenses across the ownership or
a class of land (such as all the parcels that will be thinned or fertilized). The planting costs
are for all the stands replanted in a given year, not just a focal stand, as presented in the
Faustmann formula, as well as the property tax of the ownership, road maintenance costs,
etc. The other periodic costs, such as fertilization, can be added to Equation (4b). That is,
the expenses are not capitalized. An infinite series of annual costs and income with and
without a particular treatment can be compared to evaluate whether that treatment should
be conducted.

The analogy with a classic rent situation is clear. For an owner of a commercial
building that is to be rented, a quantity of invested money (the building) yields the annual
income (rents). Annual or periodic repairs or maintenance are required, along with annual
property tax. The owner must determine whether this cash flow provides an adequate
return on investment. Using the income I from Equation (4b), the quantity I/B, where B
is the basis (the value of all the tied-up capital) provides the interest rate yielded by the
investment, which is equivalent to the imputed interest or IRR. It is also equivalent to the
effective interest rate from an infinite term (non-depleting) annuity. Suppose this value is
5%. If the property owner can achieve >5% from other uses of their money, then this is
not a good investment. In the same way, a commercial forest landowner invests capital
and obtains an annual income from the ownership. A major difference is that buildings
will eventually deteriorate and need replacement, whereas forest land does not. Note that
for calculating the income-imputed interest or the return on investment, subtracting the
interest on borrowed capital is double counting. Doing so would yield a net income figure
rather than a rate of return to compare to the basis. Instead, the borrowed funds are part of
the basis.

Some US institutional landowners use the peak MAI to determine the rotation length
(S. Prisley, NCASI, pers. comm. July 2021). Hyytiäinen and Tahvonen [4] documented
that forest rents were a common framework in Finland. On the other hand, it appears



Forests 2023, 14, 1052 6 of 13

that interest rates do affect the rotation age for landowners growing long-lived, high value
timber trees, such as Douglas firs (Pseudotsuga menziesii) or some hardwoods (E. Sucre,
Weyerhaeuser Company, pers. comm. July 2022).

How do we value land that is a regulated forest in a rents context? Suppose that
the ownership has A/T area available for harvest each year, where A is the area of the
ownership divided into T units to implement an even flow, where T is the rotation age. The
income each year is given by Equation (4b). If the discounted income for an infinite series of
annual harvests is computed instead of periodic harvests, the PV is given by Equation (5).

PV =
∞

∑
t=0

I
(1 + r)t (5)

This sum converges after a few hundred iterations. The exact formula is available for
the sum shown in Equation (6).

PV =
I(1 + r)

r
(6)

Note that for continuous discounting in [6], instead of annual (discrete), Formula (6)
is simply I/r. The discrete sum from Equation (6) is more in line with annual financial
accounting and taxation. If we expand Equation (7) with Equation (4) for the optimal
rotation age T, the following equation can be obtained.

PVT =

(
v fT A

T − cA
T − A

)
(1 + r)

r
(7)

which follows the definition of the value for a business. The Fisherian value of capital is
defined as the discounted present value of the future income stream [15]. The rotation age
in Equation (7) is not affected by discounting since the net annual income is the basis. The
formula for the discounted value then provides the value per unit area for land, as shown
in Equation (8).

PVA =
PVT

A
(8)

If a new parcel is offered for sale at less than the ownership valuation, the following
equation can be obtained.

PVA > L + C∗ (9)

where L is the land price per ha on offer and C∗ is the transaction cost per ha for buying
the land,. The converse holds for selling land if an offer is made for more than the average
valuation. This calculation replaces the use of the LEV to value land for buying and selling.

The rotation age T that maximizes the even flow PV (rents) for a forest is the same age
that maximizes the MAI for a single stand. The optimal harvest age for an even flow is not
affected by interest rates, as shown by Helmedag [2] who used a different formulation of
the rents problem, though the expected income was affected. This is because the rotation
age T in Equation (4) is not a function of r. Note that for the even flow calculations, Formula
(4) is important for an annual harvest. For longer rotations, the land unit must be divided
into smaller units to obtain an even flow (area/rotation length). For a 10,000 ha land area, a
20-year rotation will produce 500 ha harvested per year, but for a 40-year rotation, 250 ha
will be harvested per year under an even flow. To determine the profitability, the income
needs to be considered at the ownership scale not the stand scale.

In the spirit of Tait [13], how would one magically obtain a strictly Faustmann regu-
lated forest? Suppose a company buys a bare land parcel and plants trees. It then repeats
this every year up to the rotation age T calculated from their chosen interest rate and the
Faustmann formula. No income is received until year T. This Faustmann optimal regulated
forest does not correspond to any real world situation. Note that the LEV in this ideal



Forests 2023, 14, 1052 7 of 13

Faustmann forest is not simply Equation (3) times the area because the value of all the
stands but one are on the basis of later years. The LEV for the stand purchased in year
two is based on year two. To get the value into the current year, we need to further discount
the result, as shown in Equation (10):

LEVO =
1
T

T

∑
i=0

LEV

(1 + r)i (10)

where we consider each stand as a single ha and LEVO is the ownership mean LEV. For a
regulated forest up to age 20, the mean value with a 7% discount rate is only 57% of the
LEV for a stand considered in isolation.

In a rent framework, costs such as planting and income each year are annualized
rather than capitalized. The maximum profitability is yielded with rotations based on the
age of the peak MAI. The rotation ages derived from an LEV approach always yield lower
harvest volumes and income at any interest rate. It is shown that the valuation of a property
and the IRR can be derived for a landowner in this framework without using the LEV.

2. Discussion

In addition to the studies noted above that simply assumed that the LEV was the
correct method for determining the value and rotation age, several authors claimed to
have proven that Faustmann formulations are superior. Hyytiäinen and Tahvonen [4], for
example, compared the Faustmann and rents formulations. They determined the rotation
ages using a rents framework but then evaluated the PV using a Faustmann single stand
approach, which assumed what they were trying to prove. Kuusela and Lintunen [5]
performed a similar comparison based on buyers using a bare land LEV to evaluate and
manage their purchase. Tahvonen and Viitala [6] used a “divisible capital” formulation
(each stand had an independent capital base) which forced their analyses to occur at the
stand scale using the Faustmann formula. Knoke et al. [11] also used a single stand basis.
In distinct contrast, Helmedag [2,12], using valid methods (differing in several respects
from this paper’s analysis) for the NPV for a normal (regulated) forest, showed that the
optimal PV for a forest was the MSY approach. Chang et al. [10] claimed that the analysis
of Helmedag [2] was incorrect. However, Helmedag [16] argued that Chang et al. [10] erred
by including the value of standing timber in their discounting analysis. This paper agrees
with Helmedag’s point. The total capital value of a firm comprises the money it borrowed
or invested (or the stock valuation) to purchase all the land, buildings, equipment, etc. This
capital value can be evaluated in a rents framework to obtain the IRR, as shown above.
Including the timber value in the calculation is double counting since this is the value that
will be realized when a stand is cut and is included in I. Tait (1987) also argued that an MSY
framework was superior to an LEV, however the present analysis is more complete.

It is claimed that the MSY or rents framework assumptions are never perfectly met.
In particular, it is argued that if a forest is not in a regulated (all ages) condition, the
Faustmann stand-level approach is required. However, while a perfect distribution of land
into T age classes (a perfectly regulated forest) may not exist, for large ownerships that
are common in the United States, it is statistically unlikely that much deviation from a
uniform age distribution would exist over an ownership of thousands of stands. As shown
in Figure 3, as the number of randomly purchased stands increases, the distribution of age
classes approaches a uniform distribution. This condition matches the purchase of land
in various states of stand maturity across a region by a large landowner. It is also the case
that rotation age defined by the age of the maximum MAI was still optimal for properties
that were not fully regulated. In Figure 4, a property with an equal area in the age classes
1–100 was defined, except that no stands existed between ages 40–59. The yield with the
age is defined as shown in Figure 1. In each year, all the stands at or above the rotation age
were harvested. This resulted in a large proportion of stands being harvested in year one
and repeatedly over time, and a big gap when the missing age classes were encountered
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(Figure 4a). However, for a range of rotations, the optimal annual average harvest (even
though irregular in time) was at the age of the max MAI (Figure 4b). Furthermore, for
manufacturing facilities (e.g., pulp mills) that also own land, as was common in the US
before recent land divestitures, or for landowners with long-term wood supply contracts, a
roughly even flow harvest is a basic requirement rather than an arbitrary constraint. Large
swings in income from non-even-flow harvesting, as shown in Figure 4a, would concern
stockholders and would be untenable for a manufacturing facility. Consider an enterprise
with a 10-year gap with no timber harvest. The stock price for such a company would
decline precipitously. The alternative would be to sell timber at suboptimal ages to stay in
business. The landowner would, thus, have a strong incentive to convert to a regulated
(normal) forest structure as soon as possible.
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Figure 4. Harvest based on Figure 1 for a forest that is not regulated. The forest has an even age
distribution between the ages of 1–100, but without stands between the ages of 40–59. The stands are
harvested if they are at or above the rotation age. The initial harvest is large to capture all the stands
above the rotation age. (a) Harvest each year for rotation age 89 showing very irregular harvests.
(b) Average annual harvest for different rotation ages over a 20,000 yr simulation. The peak is at the
age of the maximum MAI (age 89).

The assumption that wood prices are constant does not need to be met. A constant
harvest rate will smooth out short-term price fluctuations. Larger fluctuations due to
economic conditions will lead to the buying and selling of less wood at certain times
and more at others, as has occurred. However, as shown above, the MSY rotation is still
optimal. Thus, the claims that the assumptions of a rents approach cannot be met are overly
restrictive.

A complication arises when the growth and yield data for southern pine are considered.
An analysis based on the total stumpage value from Yin [9] (Figure 5) showed that the per
acre income was a nearly linear function of the age up to the age of 40. Note that this is for
merchantable volumes whereas Figure 1 is for the total volume. In any case, Figure 1 is
nearly linear in the central portion of the graph. This means that the MAI curve (Figure 6)
turned down with the age but never had a maximum within the 40-year simulation, so
the peak MAI could not be determined. The maximum MAI was not reached at typical
harvest ages or even by age 40 in this case. Delaying the harvest to age 40 compared to age
25 would increase the MAI, and thus landowner annual income by approx. 13%. Delaying
the harvest to age 40 compared to age 20 would increase landowner annual income by
34%. These effects were dominated by the transition of growing trees to the sawtimber size
class after age 20. The planting trials in Virginia and North Carolina showed that, across
the initial tree spacings, the harvestable volume curves with time were also roughly linear
out to year 25 [14]. Again, to age 25 there was no peak in the MAI curve. The yield tables
and planting trials for loblolly did not extend long enough to determine the optimal age
for sawtimber. However, the wood in a stand may be at risk from fire, disease, insects
and windthrow. This can be incorporated into a rents framework without switching to the
Faustmann approach. For a growth model given by Equation (1), the actual harvest in year
t after depreciating for a constant risk with age is shown by Equation (11).

f ′t = fte−pt (11)
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where p is the risk probability coefficient (such as 0.01/yr). For a 1% annual risk, the actual
likely harvest was reduced (Figure 5 red). This caused the MAI curve (Figure 6 red) to
bend downward and peak at age 29 in the loblolly example, similar to the current practice.
Note that the MAI curve was very flat in the region of the peak, providing flexibility to
landowners for harvesting. This matched anecdotal accounts (pers. comm. with various
US private company foresters) of the indifference to the exact harvest age near the optimal
age for southern pine.
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Figure 6. MAI in dollars based on Figure 3. Since the income curve was virtually linear, the MAI
curve had no peak. The penalty for a harvest at age 25 vs. age 40 was approx. 13%. For a 1% risk
(red), the year of the peak MAI was age 29. Note that the curve was quite flat near the peak, meaning
that a harvest flexibility existed.

From the idealized and empirical examples presented in this paper, it is clear that
MSY rotations yield higher annual ownership-level harvests than rotation ages based on
the LEV at any interest rate. The conflict can be resolved by noting that there is a case that
matches the LEV framework. When individuals plant trees on their land in anticipation of
retirement income or value for heirs, they must wait decades before obtaining income from
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that land. In this case, the accumulated interest on the purchase, property tax, management
costs and the time that must elapse makes an LEV calculation appropriate. From this,
we would expect that harvesting decisions in such cases would be affected by personal
discount rates, as found by Atmadja and Sills [17], though likely not according to a formal
Faustmann analysis. In contrast, a forest management company is an ongoing operation
with potential long-term wood supply contracts, mills and a long-term view of land tenure,
often measured in decades. For mills that own land, as was historically common in the US,
even flow (roughly) is a tight operational (not arbitrary) constraint since they need wood
every year. For this case, a rents framework is more appropriate. Thus, the conflict between
the two approaches results from using a one-size-fits-all framework.

Economists often assume that the LEV is the basis for management (e.g., [8,18–21]).
Talbert and Marshall [22] noted a recent shift in the forest sector toward considering a max-
imization of the return on investment. In Figure 2, it was clear that rotations based on LEV
yielded suboptimal harvest levels compared to harvests at the age of the peak MAI. This
raises the question of why anyone would choose the LEV over a rents framework. It could
result from advice from economists. The LEV may also be chosen when accounting rules
and/or tax laws require that the capital basis, income and costs be treated as concrete assets
for an entity (the stand) rather than annualizing expenses and income across the ownership.
Such institutional aspects (including stock market responses and C-corporation vs. real
estate investment trust (REIT) financial treatment) led to the divestment by manufacturing
companies of much of the US forest land base after 2000, even though owning forest land
has been shown to contribute to manufacturing company profitability [23]. In April 2018,
the US Internal Revenue Service (IRS) published rules for accelerated depreciation and
expensing under the Tax Cuts and Jobs Act. This change in the rules illustrates the arbitrary
nature of expensing, and that it is governed by tax law, not necessity.

Multiple authors have argued that longer rotations are necessary to sequester more
carbon (C) for climate change mitigation (e.g., [24–26]). It has been argued that managing
forests for greater C storage (higher inventory levels) will negatively affect economic returns
(e.g., [27]). The analyses presented here show that this is true (i.e., income is reduced) for
rotations longer than the age of the maximum MAI. This means that landowners would
need to be compensated for this loss. Carbon markets do provide incentive payments to
landowners to extend rotations, but the present analysis suggests that these payments may
be inadequate if based on Faustmann analyses. Ironically, for rotations determined using
a Faustmann approach for any interest (discount) rate greater than zero, longer rotations
could bring the forest closer to the sustained yield rotation age, thus increasing the harvest
volumes and landowner income (see Figure 2). Since forests managed for the MSY produce
the most harvested wood, longer rotations will result in less wood, and thus C, stored in
products and landfills [28]. This aspect is rarely considered. The financial (Faustmann)
rotation to the MSY rotation in terms of C storage can also be compared. Using the example
above with an 8% interest rate, the mean standing wood C (from Figure 1) of a regulated
MSY forest (89-year rotation) will be 12 times higher than the Faustmann (20-year rotation)
case. Using MSY rotations in general leads to higher average C standing stocks in trees at
the ownership scale than Faustmann financial rotations at any interest rate greater than
zero.

Stands Are Not Concrete, Permanent Entities

There is further complication due to the nature of a “stand” of trees, the fundamental
unit of analysis for the LEV or Faustmann calculations. A building has a discrete address
and real boundaries. The costs and income for that building are naturally kept together. A
stand of trees, however, is an arbitrary designation on a map. The expenses in the forest are
not necessarily discrete to a particular stand. For example, road and culvert maintenance
benefit multiple stands to varying degrees in any particular year. Spot treating insect
attacks is not necessarily conducted only on a single stand. Salvage, fertilization, controlled
burning, wildlife habitat enhancement and other activities will often take place across
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multiple stands and parts of stands. The activities that generate income from thinning,
selection cutting and even harvesting are likewise not necessarily based on discrete stands.
After some disturbance such as a fire or beetle kill, the stands may lose their identity and
be replaced by new spatial units. Simply treating the entire managed forest (or those trees
in a particular region or forest type) as the basic unit, as in a rents framework, removes the
need to apportion costs and income to particular stands. This very fundamental problem is
never mentioned by those supporting the LEV approache.

3. Conclusions

The harvest age based on the LEV for a stand as a decision variable provides subopti-
mal results in terms of the annual wood production and annual income compared to the
MSY for an ownership (a rents framework). At the ownership scale, the annual income is
maximized at the age that yields the maximum stand MAI. For southern pine pulpwood,
this age is consistent with the harvests around age 20. For pine sawtimber, the age of
the maximum yield is unclear, though even a small risk of damage or tree mortality can
rationalize the harvest ages that match the practice. Corporate capital should be compared
separately from the LEV using the imputed interest or IRR. An approach is offered for
computing the land value for transactions that reflect a rents valuation rather than the LEV.
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