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Abstract
The welfare impacts of a conservation easement are examined in a real options model.
The size of the easement payment to the landowner largely determines the efficiency of
the easement outcome. An inefficiently small payment results in states where rejection of
the easement by the landowner reduces welfare. In contrast, an inefficiently large payment
results in states where acceptance of the easement reduces welfare. This latter outcome
emerges because the easement reduces the flow of municipal property tax payments, and
the corresponding reduction in the provision of public goods is large relative to the envi-
ronmental externality. A higher level of development value uncertainty raises the value of
the real option to defer the land development decision, which in turn decreases the range of

states for which acceptance of the easement by the landowner is socially desirable.
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1 Introduction

Public concern over land development continues to grow due to a shrinking supply of land for
food production, wildlife habitat, biodiversity and green space. In North America private land
trusts have formed to conserve land through a combination of outright purchases and conserva-
tion easements. A conservation easement is a perpetual legal contract that allows land to remain
in private hands, but which requires current and future owners of the land to preserve specific
land attributes and to forego certain types of activities. Easements vary from simple restrictions
on land modification such as water drainage to major restrictions that prohibit all commercial
activity. Conservation easements are a popular instrument for the land trust because the cost of
purchasing the development rights through the easement procedure is typically much less than
the cost of purchasing the land outright, and the cost of monitoring and enforcing the conditions
of the easement is typically much less than the cost of managing owned properties.

Conservation easements can serve the dual role of preserving the flow of environmental
amenities that flow from the undeveloped land and preventing an assortment of public annoy-
ances such as noise and congestion that flow from the developed land [Anderson and King,
2004]. Largely due to these environment-preserving attributes, land trusts and conservation
agreements are currently in a rapid growth phase in North America, and are also increasingly
being used in other regions such as Latin America, Australia and the Pacific [Fishburn, Kareiva,
Gaston, and Armsworth, 2009]. Between 2000 and 2005 the number of local, state and national
land trusts operating in the U.S. grew 32 percent to 1,667, and the total acres conserved by
these trusts grew 54 percent to 37 million acres [Alderich and Wyerman, Alderich and Wyer-
man]. The Nature Conservancy in the U.S., which is the world’s largest land trust, had protected
17.2 million acres by 2008 at an up-front cost of USD$7.5 billion [Fishburn et al., 2009].

Land trusts generally encourage landowners to donate conservation easements in exchange
for various types of tax credits. According to McLaughlin [2004], a landowner is entitled to a
charitable federal income tax deduction and an estate tax deduction for qualifying conservation
easements provided that the easement is donated to an eligible agency and the easement is per-

petual. Many U.S. states also provide landowners with state income tax deductions. For exam-



ple, subject to certain restrictions, the State of Virginia allows a landowner to deduct 50 percent
of the value of a donated easement against state taxes McLaughlin [2004]. If a landowner re-
ceives a cash payment from the land trust then the donated value of the easement is deemed to
be the market value of land if sold to the highest bidder minus the value of the cash settlement
minus the market value of the land with the easement in place. Signing an easement also ensures
that the land is assessed at its use value in an undeveloped state rather than at its market value in
an developed state. This reduced assessment ensures that landowners who assign an easement
pay lower property taxes relative to developed land.

Conservation easements appear to be an attractive private market alternative to command
and control land use regulations and public land management schemes. Nevertheless Raymond
and Fairfax [2002], Merenlender, Huntsinger, Guthey, and Fairfax [2004] and Fishburn et al.
[2009] raise a number of concerns about conservation easements. These concerns include fore-
gone development benefits that exceed the environmental benefits of the land, spotty monitoring
and enforcement of the terms of the easement by small-scale land trusts, generous income and
estate tax deductions and either higher tax rates for neighboring properties or fewer public
goods for the community in order to offset the reduced flow of property taxes from the land
protected by the easement [Anderson and King, 2004].! McLaughlin [2004] shows how tax
incentives favour high income land owners, which goes against the principle of helping cash
poor land owners resist the temptation to sell their land for development for purely financial
considerations.

The purpose of this paper is to use a real option model of land development to identify the
conditions for which a conservation easement is welfare improving. Key to the model is the
development value of the land, the level of development value uncertainty and the flow of exter-
nal benefits from the undeveloped land, which include green space, recreational area and local
food. The main result of this paper is that an easement outcome is inefficient if the easement
payment which is received by the landowner does not fully reflect the environmental externality

and the extent that public good provision is impacted when the easement is accepted. The flow

ISee http://www.agecon.purdue.edu/crd/localgov/topics/essays/Prop _Tax_FarmLand_Asmt.htm for a detailed

discussion about use value calculations for farmland in the State of Indiana.



of public goods are reduced when the easement is accepted because the easement provides the
landowner with a perpetual tax credit. A reduction in the flow of public goods reduces welfare
because society’s valuation of those goods is assumed to exceed the monetary value of the tax
savings for the landowner.? Higher development value uncertainty raises the easement’s social
opportunity cost because the real option to defer the land development decision becomes more
valuable. The higher opportunity cost decreases the range of outcomes for which the easement
is socially desirable.

The number of papers which formally examine the economic impacts of a conservation
easement is comparatively small. Tenge, Wiebe, and Kuhn [1999] build on the work of Capozza
and Sick [1994] by modeling the minimum level of compensation that is required to induce a
landowner to voluntarily sign an easement when development value is uncertain. The real op-
tion approach that is used by Tenge et al. [1999] to value the land is similar to the approach
used in this paper, but here the analysis includes community welfare in addition to the private
market outcome. Anderson and King [2004] use a simple game theoretic framework and labo-
ratory experiments to describe how a private market easement decision is expected to result in
non-optimal levels of community welfare because of a property tax externality. Finally, there is
a small empirical literature on conservation easements. King and Anderson [2004] and Ander-
son and Weinhold [2008] argue that the tax-based social cost of the easement may be overstated
in the literature because easements generally increase the market value of non-easement prop-
erties. Sundberg and Dye [2006] find that the tax advantages of an easement usually more than
compensates the landowner for the reduced market value of the land. Moreover, it is those
landowners who enjoy the highest tax savings that tend to most frequently self select into an
easement agreement.

The welfare analysis that is pursued in this paper combines two separate strands of the real
options literature. The first literature, which includes a key paper by Capozza and Sick [1994]
and which builds on earlier work by McDonald and Seigel [1986] and Dixit and Pindyck [1994],

>The easement also eliminates development co-benefits (e.g., more jobs and business expansion), but these
co-benefits are not included in the formal model. Relaxing this assumption will have the predictable outcome of

reducing the number of scenarios for which the easement is welfare improving.



focuses on privately optimal land development and the associated pricing of land. The second
literature focuses on optimal timing of natural resource exploitation when the decision to ex-
ploit is irreversible and when the future environmental benefits from the resource are uncertain.
This literature started with a seminal paper by Arrow and Fisher [1974], who argue that be-
cause development is irreversible and conservation is not, the opportunity cost of development
must include the quasi-option value of becoming more informed if the resource is preserved.
Since then a variety of other papers have examined environmental decision making in a real
options framework. For example, Reed [1993] examines the decision to conserve or harvest an
old-growth forest when both the timber value of the trees and the amenity value of the forest are
uncertain. Conrad [2000] models conservation versus exploitation where exploitation is com-
prised of either straight development or resource extraction followed by development. Pindyck
[2002] separates uncertainty into that associated with environmental change and that associated
with the social cost of environmental damage. Leroux, Martin, and Goesch [2009] assume that
the path to a post-development equilibrium is gradual and stochastic versus instantaneous. The
model developed in this paper is most closely related to Reed [1993].

In the next section the landowner’s incentives to accept an easement versus wait for the op-
timal to time to sell the land to a developer are examined. In Section 3 the welfare impacts of
the easement are identified by determining when the landowner will accept a socially undesir-
able easement and when the landowner will reject a socially desirable easement. Concluding

comments are provided in Section 4.

2 Landowner’s Problem with One-Time Easement Offer

This section examines how the landowner chooses between selling the land to a developer and
accepting a conservation easement. The analysis initially assumes that the easement option is
available to the landowner on a one-time basis. This assumption is later relaxed by assuming

that the landowner can accept the easement either immediately or at any date in the future.



2.1 Real Option Valuation

A risk-neutral owner of agricultural land with an infinitely long time horizon earns a fixed and
continuous flow of pre-tax profits, 7r.> The landowner continuously pays property taxes at rate 7
per dollar of assessed value of the land.* Regional regulations stipulate that because the land is
used in agricultural production it must be assessed at its pre-tax use value rather than its market
value. The pre-tax use value of the land, which is equal to the capitalized value of the pre-tax
profit stream, can be expressed as 7/p where p is the discount rate for the landowner and all
other agents in the model. The net profit flow for the landowner can therefore be expressed as
T=(1—-71/p)7.

The landowner has a perpetual option to sell the land to a developer for price V' which
evolves stochastically over time over time according to changes in the market supply and de-
mand fundamentals for developed real estate. Let L (V) > V denote the implicit value of the
land to the landowner, which includes the option to sell the land immediately or to wait and
sell the land to the developer at some point in the future. The landowner also has a one-time
option to register a non-reversible and perpetual conservation easement against the title of the
land. The easement restricts activities on the land to status quo activities. The easement ensures
that the land’s after tax profit flow remains permanently fixed at level 7, and also causes the
market value of the land to permanently drop to level 7/p. Let N¥(V') denote the value of the
land inclusive of easement payments and tax credits if the easement is immediately accepted.
Later in the paper the implicit value of the land with the option to accept the easement either
immediately or at some point in the future is incorporated into the analysis.

Before deriving expressions for L” (V) and N¥ (V) it is necessary to provide more details
about the easement. Assume that when the easement is accepted the landowner receives a one
time non-negative payment P (1) from the land trust. The size of the payment reflects both the

environmental value of the land and the level of development pressure facing the landowner.

3The assumption of an infinitely long time horizon is not unreasonable because land is assumed to trade in a

competitive market and the market value of land is the capitalized value of an infinite profit stream.
4The assessed value of the land is proportional to the flow of income. Hence, 7 can also be viewed as a com-

posite of the tax rate on property and the tax rate on income.



In the real world the land trust is likely to use a combination of payment according to a sched-
ule and direct negotiation. For this analysis assume that the land trust relies exclusively on a
payment schedule when offering the easement contract to the landowner. Further assume that
the schedule calls for payments equal to a base payment, F,, plus a value-dependent payment,
oV — Vmi”), for V' > V™" The base parameter, Fy, and the value parameter, 6 € [0, 1], are
expected to take on larger values the higher the environmental value of the land. Real world
payment schedules may not have this specific structure, but nevertheless are likely to be equally
simplistic in functional form.

The landowner who signs an easement also receives a perpetual tax credit, the flow value
of which is equal to 7 multiplied by the value of the landowner’s "gift". Taxation authorities
recognize a gift of size G(V) = MAX{V — P(V) — 7/p, 0} and therefore allow the tax credit
because the landowner forfeits value by agreeing to the easement rather than selling the land
for development.’ The one-time easement payment and tax credit together imply that the value

of the land if the easement is signed can be expressed as

/p forV<m/p
= 4 [Py +O(V — V)| (1—7/p) + (V _ %> for Vmin < 17

To derive an expression for LP (V) it is first necessary to be specific about how the de-
veloped land is valued. The developed land’s pre-tax profit flow, X (¢), is assumed to evolve
continuously over time as geometric Brownian motion with drift parameter 0 < ay < p and
standard deviation parameter oy. Specifically, assume that dX = oy Xdt + oy Xdz where
dz = €,\/dt is the increment of a Wiener process. When the land is developed the pre-tax profit
flow remains permanently fixed at the prevailing value of X. For the purpose of taxation the
assessed value of the land is therefore also permanently fixed at level, X /p. This assumption

implies that the owner of the developed land pays a fixed stream of property taxes equal to

3In reality the tax credit for a gifted easement generally applies to federal income tax and not local property
tax. In this analysis there is no meaningful distinction between a property tax and an income tax. To keep things

simple the tax rate for the easement gift rebate is assumed to equal the property tax rate.



(1/p)X. The land developer’s offer price is assumed to equal the capitalized value of the after-
tax income flow, which implies V = (1 — 74/p) X/p.® It is straight forward to show that V/, has
the same Brownian motion specification as X. That is, dV = ay Vdt + oy Vdz.

Following Dixit and Pindyck [1994], an expression for L” (V) is obtained by constructing

a Bellman equation for the dynamic programming problem.
LP(V) = max {V,7 + (1 + pdt)"  E[LP(V +dV)|V]} 2)

Equation (2) shows that the option-inclusive value of the land is equal to the maximum of the
current development value, V', which results if the land is immediately sold to the developer, and
the discounted value of the land inclusive of the expected capital gain and accompanying profit
flow over the next small time interval, which results if the land owner delays the development
decision. The solution to the differential equation that is implied by equation (2) has the general

form LP(V) = AV¥ + 1 /p where (3 is the solution to the fundamental quadratic:

1 ay ay 1\? p
=== ) 42 3
7’75 +\/( )+ @

Accompanying the solution is a critical development value, V', where V' < VP implies it

is optimal for the landowner to wait and V' > |78 implies that the land should be sold to
the developer. The solution value for V' requires simultaneously solving the value matching
condition, AV? + m/p = V, and the smooth pasting condition, d(AV*?)/dV = 1. This pair of

equations can be solved to give

AP = (VP —x/p) (VP) 7 )
and
5w
yPb=_2 = 5
-1, (5)

®Continuous time models of land development such as Capozza and Sick [1994] generally make the cost of
developing the land explicit. In such models the competitive developer’s offer price is equal to the capitalized
after-tax returns to the land minus the cost of development. The cost of development is not important for the main

results of this analysis and so is omitted.



Using equation (4), an expanded version of the value function, L?(V) = AV” + 7/p, can

B B
@@

p \VP
Within equation (6) it is useful to interpret (V/V?)? as the expected discounted factor. With

be written as

LP(V) =

this interpretation equation (6) shows that the value function can be decomposed into the present
value of profits earned before the land is sold (first term) plus the present value of the wealth

which is generated when the land is sold at price V' (second term).

2.2 Easement versus Development

Continue to assume that the easement is available on a one-time basis. Figure 1 shows the
optimal action for the landowner as a function of the current value of V. The schedule labeled
N¥(V) is the value of the land to the landowner if the easement is signed, as specified in
equation (1). If the easement is signed for V' < 7/p there is no easement payment and no tax
break for the landowner, in which case N¥(V) = 7 /p. For n/p < V < V™" there is no
easement payment, but the landowner does receive a tax credit. For V' > V™" the landowner
receives both a payment from the land trust and a tax credit.

Also shown in Figure 1 is the L (V) schedule, which measures the implicit value of the
land inclusive of the option to defer the land development decision. The tangency point of
LP(V) and V defines VP, which is the development trigger. This tangency point represents
the joint solution to the value matching and smooth pasting conditions, which were specified
above. Because the easement is available on a one-time basis, the easement option is selected
by the landowner if and only if N¥(V) > LP(V). Figure 1 shows that selecting the easement
is optimal for the landowner only for V™" < V < VE For V' < V™" the lack of a payment
by the land trust makes the easement option unattractive. For V' > V¥ the landowner rejects
the easement offer because expected profits are higher with waiting and eventually selling the
land for development.

Notice that for V¥ < V < V¥2 the easement is rejected by the landowner even though the

value of the land with the easement is higher than the current market value of the land. This
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Figure 1: Optimal landowner decision rule with one time easement offer

outcome reflects the value of waiting and preserving the option to eventually sell the land for
development. Equation (3) shows that greater development value uncertainty, as measured by
oy in the Brownian motion equation, dV = «y Vdt + o,V dz, increases the value of 5. An
increase in 3 obviously makes the L? (V) = AV? + 7/p function more convex. It should be
evident from Figure 1 that this added convexity will lower the equilibrium value of V¥ without
changing the value of V' ¥2. Hence, greater development uncertainty decreases the range of
for which easement acceptance is profitable for the landowner, and increases the number of
states for which rejection is optimal, even though NE(V) > V.

The remaining comparative statics of Figure 1 are easy to establish. An increase in the
easement payment (e.g., a larger value for P, or ) shifts N¥(V) up. This shift raises the value
of V¥ and thus increases the range of V' for which the landowner’s acceptance of the easement is
the most profitable. Of course the results are opposite for a decrease in the easement payment.
An increase in the profit flow, 7, both shifts the N¥(V') schedule up and causes the L (V)
schedule to shift up and rotate clockwise. The combined effect is a larger easement acceptance
zone. To establish comparative static results for the tax rate, 7, Figure 1 can be redrawn with

the pre-tax development price, X/p, substituting for the after-tax development price, V. In



this new diagram an increase in 7 will shift the N¥(X) schedule upward and will cause the
LP(X) schedule to pivot downward.” The net result is a wider range of outcomes for which the
easement outcome is optimal. This result is expected because a larger value for 7 makes the gift
portion of the easement more valuable and at the same time lowers the development value of

the land.

3 Welfare Impacts of a One-Time Easement Offer

This section is used to formally examine the welfare impacts of a conservation easement, once
again with the assumption that the easement is available on a one-time basis only. This section

begins with the derivation of the social welfare functions.

3.1 Social Welfare Functions

Social welfare consists of the capitalized flow of the pre-tax profits from the land before and
after development, plus the environmental value of the land, plus the net social value of the
public goods which are financed with property taxes. Note that social welfare does not include
the easement payment from the land trust to the landowner, P(1), because this payment re-
distributes welfare but has no effect on net welfare for the system as a whole. The profit flow
component of the social welfare function has been fully specified above. Regarding the envi-
ronmental value of the land, this could be modeled as benefits flowing from the undeveloped
land, reduced benefits or damage flowing from the developed land or some combination of the
two. The analysis is kept simple by assuming zero environmental benefits or damage for the
developed land and a constant flow of environmental benefits at rate w for the undeveloped
land. The assumption that the flow of environmental benefits from the undeveloped land remain
constant over time whereas development value is stochastically trending upward limits the gen-

erality of the results. Comments about how the main results are likely to change if the flow of

"Substitute 7 = (1 — 7/p)7 and V = (1 — 7/p) X/p into equation (1) and then differentiate with respect to 7.
The resulting expression is NP (V) = (V — E —t/p)/p+ (tV/(T — p) — 7/p), which can be signed positive.

10



environmental benefits is allowed to also stochastically trend upward over time are provided in
the concluding section of this paper.

Next consider the third component of social welfare, which is the net social value of the flow
of public goods that are financed with property tax receipts. Assume that A > 1 is the social
value of each dollar of public good provision. The marginal net gain in welfare from the property
tax payment is therefore A — 1. The A > 1 assumption is intended to reflect the stylized fact
that cash is scarce for local governments and thus public good projects which are financed with
property tax revenue can have a positive net social value.® The A > 1 assumption is important in
the current analysis because it means that a conservation easement which provides a landowner
with property tax relief has a positive social opportunity cost.

Let Z = [p+(A—1)7]/(p—7) denote the scaling factor which converts 7 and V" into welfare
flows excluding environmental benefits. Specifically, prior to the land’s development the flow
of welfare excluding environmental benefits is equal to Z7 and at the time of development the
present value of the future welfare flow is ZV.° With this notation in hand, if V' > V¥ such
that the landowner is either actively selling the land or waiting to sell the land to the developer,
then an expression for expected welfare can be constructed using the expected discount factor,

similar to equation (6):

Py VNI m @l (VY un
W (V)— 1—(VD> {Zp+p} +<VD) ZV @)

Noting that A" is given by equation (4), equation (7) can be written more compactly as

WP(V) = Z (APV? 4 7/ (VY
p) + |1 D p 3)

Since Z = [p+ (A= 1)7]/(p —7) > 1 and LP(V) = APV? + 7/p, equation (8) shows

for the case of V' > V' that social welfare is an upward scaled version of expected profits

8In standard welfare analysis taxation results in a deadweight loss because it distorts production, investment
and labour allocation decisions. These types of losses may be also be present in the current analysis, but they are
not formally included in the model and they are assumed to be sufficiently small such that public good provision

results in higher rather than lower social welfare.
For example, the flow of welfare from the undeveloped land excluding environmental benefits is 7+ \(7/p)7.

Substitute in # = w/(1 — 7/p) and then rearrange to obtain Z7.

11



for the landowner who intends to sell the land to a developer either immediately or at a future
date. The welfare function is scaled upward because the landowner fails to internalize both
the environmental value of the land and the value of the public goods which are financed with
property tax payments.
Social welfare which flows from the undeveloped land with an easement in place can be
expressed as
WEWV) =25 +% (A~ )IMAX [V — P(V) —7/p,0] ©)
PP P
The first term in equation (9) is the welfare associated with the landowner’s profits and the
second term is the capitalized environmental benefits. The third term is the net loss in society’s

valuation of the public goods that result from the provision of the tax credit to the landowner.

3.2 Welfare Results

To conduct the welfare analysis it is necessary to know whether social welfare is higher or lower
if the easement is accepted rather than rejected by the landowner. Let AW = WE(V) - WP (V)
denote the welfare gain from the easement as a function of the current development value of the
land, V. Using equations (8) and (9), the desired expression is
W V A\’ [w Z T

AV = (ﬁ) [;—m;} —(A—l);MAX[V—P(V)—ﬂ/p,O] (10)
Within equation (10) keep in mind that G(V') = V — P(V') — 7/p is the landowner’s gift and
P(V)=Py+0(V —V™n) for V > Vmn,

To analyze the welfare implications of the easement, first assume that A = 1, which means
that there are no net public good benefits from property tax payments (i.e., A = 1). This as-
sumption restricts attention to the environmental externality as the only reason why an easement
might have social value. With A = 1 it follows that Z7 = 7 since Z = [p + 7|/(p — 7) and
7 = 7m/(1 — 7/p). In other words, Zm = 7 is the pre-tax income flow from the undeveloped
land when A\ = 1.

The following result follows directly from equation (10):

12



Result 1. If A\ = 1 such that public goods which are financed with property tax revenue have
zero net social value, then acceptance of the one-time-offer easement by the landowner raises

welfare if and only if w > 7 /(8 — 1). This result holds for all feasible development values, V.

Result 1 emerges because w/p is the capitalized flow of environmental benefits from the
undeveloped land and (7/p)/(8 — 1) is the pre-tax development value of the land in excess
of the land’s pre-tax use value, 7/p, when immediate development is the optimal strategy for
the landowner.!® The flow of environmental benefits is an externality from the landowner’s
perspective, and so the easement has social value only if the size of the externality is larger than
the difference between the land’s optimal development value and status quo value.

The next result can be established by combining the easement selection outcome, which
is illustrated in Figure 1, with the easement welfare outcome, which is described in Result 1.
Within this result and all subsequent text "correct” means that social welfare increases with the

landowner’s specified action and "incorrect" means that social welfare "decreases".

Result 2. If public goods which are financed with property tax revenue have zero net social

value then one of two cases emerges (the "knife edge" case is ignored):

1. w < 7/(B—1), in which case easement acceptance by the landowner when V™" <V <

VE is "incorrect" and easement rejection otherwise is "correct”

2. w > /(B —1), in which case easement acceptance by the landowner when V™" <V <

VE is "correct” and easement rejection otherwise is "incorrect”

The first part of Result 2 establishes that overly generous land trusts can reduce social wel-
fare by inducing landowners to permanently remove from the development stream land that
has comparatively high development value and/or comparatively low environmental value. The
second part of Result 2 establishes that the inability of a land trust to raise the easement signing
payment to a level that induces the landowner to accept the easement results in a welfare loss for
land that has comparatively low development value and/or comparatively high environmental

value. In the first case higher development value uncertainty is "good" for society because it

10This result emerges because 7 /(8 — 1) can be rewritten as V2 — 7 /p.

13



reduces the range of development values for which a socially undesirable easement is accepted
by the landowner. In the second case higher development value uncertainty is "bad" for society
because it increases the range of development values for which a socially desirable easement is
rejected by the landowner.

Now consider the case where A > 1, which assumes a positive net public good benefit
that is associated with the flow of property taxes. The welfare comparison that is implied by
equation (10) must now be adjusted by the loss in net public goods that results from providing
the landowner with an easement tax credit. Within equation (10) the expression M AX[V —
P(V) — m/p,0] is the size of the easement gift, which provides the basis for the tax credit.
With P(V) = MAX {Py + 6(f — V™), 0} equation (10) either monotonically increases in V'
or first increases and then monotonically decreases in V for V' € [r/p, VP].!! This being the
case, it is useful to identify the largest value of the public good parameter, A\, which ensures
a non-negative value for equation (10) when w > Z7/(f — 1) and V takes on its maximum
value of VP. Letting A\* denote this critical level of ), it follows from the above discussion
that for A < \* the difference in welfare with and without the easement is non-negative for all
V € [r/p,VP] whenw > 7 /(3 — 1). Noting that G(V) =V — P(V) — 7/p is the level of the

easement gift, the desired expression for \* is found by setting equation (10) equal to zero and

. 1\ w—2Zr(B-1)""1
=1 () 5 e a

The next result follows from the above discussion.

solving for A:

Result 3. If public goods which are financed with property tax revenue have a positive net

social value then one of three cases emerges:

1. w < Zn/(B — 1), in which case easement acceptance by the landowner when V™" <

V < V¥ is "incorrect” and easement rejection otherwise is "correct"

2. w> Zn/(B—1)and X < X, in which case easement acceptance by the landowner when

ymin <V < VFis "correct” and easement rejection otherwise is "incorrect"

"'This result holds because equation (10) is a linear function of V2 and V.
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3. w>Zn/(B —1)and X > \*, in which case the range of values for V € [r/p, V"] can
potentially be divided into four distinct zones of landowner action regarding the ease-
ment: (i) "correct" acceptance; (ii) "incorrect” acceptance; (iii) "correct" rejection; and

(iv) "incorrect” rejection

The first pair of cases in Result 3 emerge because the public good effects are not strong
enough to reverse the corresponding results in Result 2. The third case in Result 3 is the most
interesting because now whether or not the easement is socially desirable depends on the land’s
development value, V. Figure 2 shows the most interesting version of the third case. This case
is interesting because the intersection point of the two welfare functions in the upper portion of
the graph coincides with the easement acceptance region (i.e., values of V' between V™" and
V' E). With this outcome the four possibilities that are described in third part of Result 3 emerge.
If the easement welfare function was to decrease more rapidly so that the welfare intersection
point was to the left of V", then there would be three zones: (i) incorrect rejection at the left;
(i1) incorrect acceptance in the middle; and (ii1) correct rejection at the right. Conversely, if the
easement welfare function was to decreased less rapidly so that the welfare intersection point
was to the right of V¥ then the three zones are reorganized: (i) incorrect rejection at the left; (ii)
correct acceptance in the middle; and (iii) correct rejection at the right.

The above discussion implies that the speed at which the easement welfare function de-
creases with an increase in V' is an important determinant of the welfare implications of the
easement. Equation (10) shows that the speed of decline is proportional to both society’s val-
uation of the public goods which are financed with property tax payments, A, and the rate of
property taxation, 7. Easement welfare declines for land with a higher development value be-
cause as discussed above high development value implies a larger easement gift and thus a
larger tax credit that is provided to the landowner when the easement is accepted. The higher

tax credit reduces the flow of public goods, which reduces welfare.

15



“incorrect” rejection

> “correct” acceptance L°(V) = AV® + mi/p
“correct” rejection
Zn/p +w/p “incorrect” acceptance 5
| 7 N°(v) =V
: J
. Sell to developer
np+P® | ! !
o S s
0 T[/p Vmin VE VD vV

Figure 2: Welfare effects with one time easement offer
4 Conclusions

This analysis has clearly demonstrated that a conservation easement is a second best instrument
which has the potential to raise welfare under some but not all market conditions. In the absence
of public good considerations, the easement will increase (decrease) welfare if the easement
payment is small (large) relatively to the environmental value of the land. Development value
uncertainty creates a real option associated with deferring the lend development decision, and
this real option raises the social opportunity cost of easement implementation. If the provision
of public goods has a comparatively high social value, then the easement has an additional
opportunity cost because of the tax credit that is provided to landowners when the easement is
implemented. The size of the easement payment relative to the flow of environmental benefits
defines the size of the environmental externality. The size of this externality relative to the
public good opportunity cost of the easement determines if the easement increases or decreases
welfare.

The main limitation of this analysis is that there exists a bias toward easement rejection

by the landowner and toward lower welfare with versus without the easement. This bias exists
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because the land’s development value is stochastically trending upward, whereas the environ-
mental value of the land is fixed over time. The primary impact of relaxing this assumption on
the main result of this paper is fairly obvious. If environmental value was also stochastically
trending upward then clearly there would be a wider range of development values for which the
landowner would accept the easement, and for which this acceptance is socially desirable. What
is less predictable is the how the joint interaction between the option to defer the development
decision and the option to defer the easement acceptance decision would be affected by relaxing
the assumption of a fixed flow of environmental benefits from the land. Perhaps a stochastically
trending upward environmental value would raise the value of both the development option and
the easement acceptance option, which in turn may expand the "waiting" zone. Further research

in this direction certainly appears warranted.
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