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PREFACE

The purpose of this report is to invedtigate the potentid for a market in development
rights to play a practica role in the dlocation of land between permanently preserved and
developed uses in developing suburban areas.  The moativation for the project comes from two
sources.  Firg, markets in tradable rights are showing success in alocating resources in other
types of settings, such as fishing rights and sulfur-dioxide emissons.  Secondly, some of the
methods of land presarvation currently in practice - specificdly duder zoning on large
parcels and trandfer of development rights programs - appear to represent an evolution toward
a more generd role for a market in development rights. This report describes that more
generd role in the context of a case study of a developing suburban jurisdiction in the Grand
Rapids, Michigan metro area.

The choice of the area for sudy was drictly ours. Nether the eected officids nor the
planning gaff in the jurisdiction requested that this sudy be conducted, nor did they exert any
influence on the andyds. The views reflected in this report are drictly ours, and the
respongbility for the work remains entirdy with us. That sad, jurisdiction daff were
extremdy hdpful in assging us with daa collection, and we are indebted to them for their
willingnessto help us on this project.

The andyss of the devdopment rights market is conducted with the tools of mainstream
urban land economics. Though we have tried to make this report accessble b as generd an
audience as posshle, be warned that the report contains technicad materia that may be
difficult to understand fully without a background in economics. The key advantage to these
andytical toolsisthat they are desgned specificaly for thiskind of gpplication.

The technicd materid comes in two forms. Frg, the andyss builds on a smple mode
of the suburban land market as described in Chepter 1. This represents a reatively
graightforward gpplication of a modd tha is Sandard in environmentd economics.
Neverthdess, a full gppreciation of the mode may require the background provided in most
textbooks in introductory economics and environmental economics. Tetenberg (2000) is a
good reference, though essentidly any of the introductory texts found in college bookstores
would serve.

The other technicd materid involves datidical andyss.  Empiricd work in economics
often requires the use of regresson andyss. The andyses presented in this report represent
rather sraightforward applications of regresson andyss. But regresson andyss in generd
represents a farly sophidicated form of daidicd andyss  Though we try to explan the
results of the datidicd andyses in a way tha is undersandable to nonspeddids fully
understanding the andysis may require some background work in regresson andyds. Again,
any introductory text in econometrics could supply that background. Specific questions can
be directed to the authors.
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CHAPTER 1
INTRODUCTION TO THE METHODS OF LAND PRESERVATION

|. Introduction

This report focuses on a certain method — a market in development rights — with which to
dlocate land in developing suburban areas across developed and permanently preserved
naturd uses. That is, the focus is less on whether land is preserved, and more on how to
choose the tracts of land that get preserved from those that are dlowed to develop. In the
extreme, a market in development rights gives to the owners of land and development rights
the power to choose which tracts get preserved.  In this sense, the dlocation decison is
decentrdized. At the other extreme is what is usudly referred to as regulatory dlocation:
some governmenta body is given the power to choose what land is preserved and what land is
alowed to develop. Clearly, thisinvolves a more centralized decision making process.

Notice that we describe purely market and purely regulatory dlocations as extremes. In
practice, the dlocation of most resources — not just land — in market-oriented economies
occurs in an environment in between these extremes.  Automobiles, for example, ae
manufactured by private companies and traded in markets to private consumers. A wide
vaiey of feded and dae regulations, however, influence how those automobiles are
designed, assembled, and marketed. And, of course, the boards of directors of large privately
owned companies are themselves governance bodies. In contrast, most children in the U.S.
go to publicly owned and operated schools, the eected school board adopts district-wide
school policies.  But the market influences the public dlocation of resources some parents
choose to send their children to private or charter schools, and parents can 'shop' school
digtricts when deciding where to buy a home. This mix of dlocation mechanisms is why most
introductory economics texts describe ours as a mixed-market economy.

This mix is egpecidly pronounced in locd land markets. On the one hand, most land in
suburban aress is in private ownership. The owners of that land are free to decide when and
to whom to sdl. And the owner usudly has some discretion about how to use his land. But
local governments exercise consderable power over the land owner's choices. The locd
government provides or regulates the provison of most ‘public’ infragtructure: roads, water,
sewer, drainage, energy, and so on. They regulate the characterigtics of private development.
And they have the legd power to dlocate land across uses through zoning. In practice, the
market dlocation of land across uses is dmogt certainly influenced by the combination of
public devdopment regulations, land-use plans and zoning, and capita-improvement
programs. The extent of thisinfluence varies by jurisdiction.

Critical to underganding the public role in locd land markets is that the loca government
redly is for the most pat locad. Locd government policy makers amost dways consst of
localy elected representatives.  In amdler jurisdictions these podtions are often part-time; the
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office holders make ther livings in some other way. Full-time public employees are hired to
inform decison-making and to execute decisons, and it is not unusud to see conflict among
ful-time daff and dected officids. But dl of these people usudly are locds, and suburban
jurisdictions are often intentionaly kept smal to keep decison-making locd.

In generd, this locaness has mixed effects on the &bility of locd officids to regulae
resource alocation. On the one hand, their locaness gives them access to better information
than is generdly avalable to more digat officas The manager of a production plant
gmilarly has a better undergtanding of what goes on in his plant than does a regional manager.
But the fact that he has to interact regularly with those hes regulating limits his ability to
impose a regulatory dlocation. Due to his distance, a regiond manager is generdly more able
to impose a policy change than is the plant manager. Unlike corporate governance, many
decisons about land-use policy, especialy open-space policy, are locd. What this means is
that while locd governments have condderéble legd powers to regulate, locd poalitics in
practice limits ther ability to exercise that power: the mechanism for dlocation of suburban
land is, in practice, most often amix of market and various loca government interventions.

A key theme of this report is that the choice of dlocation mechanism, including where on
the market-regulatory continuum to fdl, is a choice tha the locd jurisdiction has to make and
its choice should depend on the circumstances. In some circumstances, a reatively regulatory
agpproach may make sense. In others, a more market-oriented approach may be desrable.
The key objective of this project is to diginguish the circumstances under which a market in
development rights could play arole in the dlocation of land to open-space uses.

The purpose of this chapter is to exploit a smple mode that is standard in the economics
literature to identify and begin to evauate the various mechanisms with which to dlocate land
to permanently preserved naturd uses. The andyss provides the foundation for what comes
in the remaining chapters of the report. The rest of this chapter consists of three sections.
Section |l develops the smple graphica andyss of a land market in which preserved naturd
aress generate benefits for the users of developed land. Section 1ll develops a taxonomy of
land dlocation mechanisms in the context of the modd of the land market. Section IV
summarizes the andyss and reveds the direction of the remainder of the andyss in the
report.

1. A SmpleModd of aLand Market with External Forestland Benefits

Mills (1980, 1989) applies the standard economic model of a market with externdities to
deveop a dylized, but useful, model of the land market in the presence of externd benefits
from permanently preserved naturd aess!  Mills dgebraic andysis can be portrayed
graphicdly as in the series of Figures 11 to 1-3. The graph shown in Figure 1-1 contains two
curves, one labeled Vp for ‘vaue in resdentid development’ and the other labded MEC for
‘margind externad cost of development'. The horizontd axis of the graph is labeed in acres,

! Economists refer to benefits as external when they accrue to parties not involved with a particular market
transaction. In thiscase, the forested parcel generates benefits for the users of other, mostly nearby, land. Y et
those land users would not typically beinvolved in the market sale of the forested parcel (though there are
exceptionsin practice, which we will discuss).

Ch. 1, Introduction Page 1-2



both vaue in devdopment and margind externd cost vary with the amount of land alowed to
develop.

Congder firg the Vp curve. Each acre in the market area has a market vaue in
resdentia development that depends on the acre's characteristics. We describe in detail n
Chapter 4 the characteristics that affect this value. The \b curve smply sorts these acres in
decreasing order of market vadue in resdentid development. This vaue is net of any codts
asociated with development of the land (i.e., these are not building-lot vaues, but rather the
vaue to a developer of ‘raw’ land with ready access to public services). The downward dope
indicates variation in the characteristics of the land in the market; units of land to the left have
relaively dedrable characteridics.  As this market is amdl redive to the metropolitanarea
land market, changes in the metropolitan market shift the Vp curve in Fgure 1-1. At any
point in time, the vaue of each acre includes the discounted vaue of al expected future
changesin the metropolitan land market.

Note that the Vp curve is not a standard demand curve. A downward-doping demand
curve shows that the more identical units of land that are brought to market in a given time
period, the lower the price needed for all to ®l. The curve Vp shows vaue in a longer-term
way, more in keeping with the way land owners typicdly think of value. It may take decades
for most of the market area to develop. Land owners bring their land to market gradudly as
market conditions and their persond sStuations warrant. Thus, the vaue of each acre in the
figure depends on its characterigtics rather than on the amount of land put on the market a a
particular time.

The MEC curve shows the vaue of the openspace benefits lost upon development of an
additiond acre. The codts of developing a parcd consst of the benefits to nearby parcels that
the land would have generated if preserved in its naurd date.  These benefits include
scenery, wildlife habitat, recreational space, reduced congestion, flood control, and pollution
filtration. For smplicity, we assume that there is no dternative use of the land, such as
agriculture, that provides an additiond (private) cost to development; al costs of development

Figure 1-1. A Land Market with Benefits From Preserved Natural Area
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are logt benefits from preservation, which economists refer to as ‘externa’ benefits because
they accrue externd to the parcd itsdlf.

The upward-doping MEC curve indicates that the cost of developing another acre grows
as the totd amount of land preserved srinks. Put the other way, the MEC curve indicates
that the benefit from preserving an additiond acre fdls as the totd amount of land preserved
increases. A key assumption implicit in Figure 21 is tha the cost of developing an additiona
acre depends only on the amount of land developed, and not on the location or characteristics
of the land developed. This is, of course, generdly not true in practice: the characterigtics and
location of preserved land matters. But it is in genera not possible to sort acres in decreasing
order of vaue in resdentid use and increasng order of vaue in presarved use on the same
graph. Bear with us, we will not forget that we made this important smplification.

Given conditions as dravn in the figure, a dandard market equilibrium involves
devdopment of dl of the land in the area, M. This despite the fact that the vaue of the
externd benefits generated by the acres on the right exceed their vaue in development. A key
assumption in the standard market modd is that when bendfits are externad the land owner has
trouble collecting payment on their vdue. Neghboring land users might enjoy the proximity
to the forest, but the market as usudly configured does not include a mechanism to transfer
some of the vaue of these benefits back to the owner of the forested parcel. In contragt, the
land owner has little problem marketing the parcel to developers. So the market tends to
encourage ‘too much’ of the land in the areato develop.

So, if land should be preserved, how does preservation affect the land market? Notice
that each of the acres between A” and M generate more in externd benefits than the acre is
worth to a resdentid developer. Suppose that the locd jurisdiction can identify these acres
and zones them for permanent preservetion. If it is able to convince the participants in the
land market that acres A" through M will be permanently preserved, then proximity to the

Figure 1-2. The Capitalization of Preserved Forest Benefits
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forest preserve becomes a characteristic of value on dl the acres that are allowed to develop
(acres 0 through A’). The market vaue of these acres therefore increases, the benefits
generated by the preserved land are ‘capitdized’ into the vaue of developable land, as is
shown by the dashed line, labeled \&’, in Figure £2. As drawn, the benefits are distributed
evenly across al developed acres, which, of course, may not occur in practice.

Even though the market vdue of the preserved land fals to zero, the net aggregate
benefits from preservation acres A° through M are postive. If acres A" through M are
preserved, then the totd benefits generated equal the area under the MEC curve between A
and M. The totd loss of vaue in devdopment is equd to the area under the Vp curve
between A” and M. Thus the net increase in totd land vaue equas the area of the triangle
labeled abc in Figure 1-1. The totd increase in the vaue of developable land more than
offsets the decrease in the market value of the land preserved.

[11. Methodsfor Preserving Land

The andyds in FHgures 1-1 and 1-2 is useful for describing the various approaches used
to preserve land. Table 1-1 summarizes the genera options. The options are organized
according to the role of decentralized (market) versus centralized (governmenta) alocation of
land. An important category, of course, is a mixture of dlocation mechanisms.  In this section
we use the diagramsin Section |1 to compare and contrast the mechanisms.

Table 1-1. Allocation Mechanisms and Open-Space Policies

Allocation Mechanism Description
Market
No intervention Land developer preserves land on site, and/or negotiates with

neighboring landowners for preservation.

Market in development rights Jurisdiction distributes development rights in proportion to land
ownership. Trades in DRs allocates land.

Regulatory
Open-space zoning Jurisdiction chooses and restricts development on land it
considers suitable for preservation.
Purchase of land or Jurisdiction pays land owner for the rights to develop land the
development rights (PDR) jurisdiction deems suitable for preservation.
Transfer of development Jurisdiction distributes development rights, then zones land for
rights (TDR) preservation. Trades in DRs provide compensation.

Mixed market/regulatory

Large-lot zoning Jurisdiction restricts number of dwelling units allowed per unit
land area. Preserves land on site.

Market in DRs with Jurisdiction distributes development rights. Includes planning

planning/zoning for open space in comprehensive planning process.

Ch. 1, Introduction Page 1-5



Mar ket Mechanisms

Congder firsd the market methods of dlocation of land to preservation. The firg
mechanism, termed ‘no intervention’, relies on private land developers to dlocate land on
dte. When devedopment begins in earnest in urban fringe areas, much of the resdentid
development occurs in subdivisons. A developer purchases a parcd that is large reldive to
the sze of a typicd home dgte, plats the parcd, indals public infrastructure, and markets
building lots to housng consumers or homebuilders.  Subdivison development not only
dlows the developer to exploit scae economies, but dso gives the developer control over a
variety of neighborhood characteritics and amenities, including preservation of natura aress.

Criticd to efficient on-dte presarvation in the absence of some government intervention
Is that the gdte is sufficently large to both (1) contain land with characteristics suitable for
preservation (eg., acres in the range A" to M in Figure t1); and (2) interndize the benefits
from presarvation. That is, enough of the benefits from preservation must capitdize into the
developed building lots to ‘pay for' the area preserved. In short, each development site must
have characterigtics smilar to the market area as a whole (s0 that Figure 1-1 applies to the
gte), and conditions in the market must adlow the developer to cost-effectively purchase and
develop the large parcdl.

An dternative to development of large parceds involves developer negotiations with
neighboring landowners.  Suppose, for example, that a more efficient alocation of land would
result if two parcds were combined. Suppose dso that the developer cannot afford to
purchase both parces the additiond financing costs exceed the additiona efficiency benefits.
In principle, the land developer and neighboring land owner may be able to negotiate a
solution that captures and equitably divides the net financid gain from the superior land
dlocation among the two parcds. Obvioudy, the smdler the development parceds and the
more numerous the landowners, the more difficult (i.e., costly) these negotiations.

The pupose of the other maket mechanism shown in Table 1-1, a maket in
development rights, is to reduce these transaction cods. To initiate the process, the locd
government determines the proportion of the land in the market area to preserve (M-A")M in
Figure 1-1), then digtributes the corresponding number of development rights to land owners.
An gpparently equitable approach would be to didribute development rights across land
owners in equa proportion to land ownership; each land owner is given permits to develop
A’IM of his land. Each landowner can then use his permits to develop his land, sell some or
al, or purchase additiona. In principle, a market in development rights could develop tha
would dlow landownersand non-landowners to trade development rights as a commodity.

Figure 1-3 illugrates how the market in development rights would, in theory, influence
the market in land. The totd of A" development rights guarantees that M-A" acres remain
undeveloped. If acres A through M are distributed in precisdy even proportion over al legal
parcels, then there would be no trades in development rights, each landowner would smply
use his development rights to develop that portion of his land of the most vadue in resdentid
use. If vaidbles other than vaue in preserved or resdentid use have influenced parcd
boundaries (which seems likdy) then landowners with a large proportion of land vauable in
devdopment will want to purchase devdopment rights.  Given a sufficiently high price for
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deveopment rights land owners with a high proportion of land of reatively low vadue in
development will wish to sell development rights.

The price that clears the market in development rights is the market vaue of the acre A
in Figure 2. At that price, the market value of each of the acres between A" and M islessin
development than the development right is worth. Now, on average, these landowners were
distributed development rights on only A'/M of these acres Similarly, on average, the
owners of acres 0 to A were distributed the rights to A/M of these acres; they don't need to
purchase development rights for each acre, just for some of them. The dashed line in Figure
1-3 shows the net result. This dashed line shows the average vadue of land plus development
rights across the market area.  As shown, the owners of land that develops (acres O through
A’) enjoy some of the net benefit from preservation; the value of land plus development rights
is grester than the vadue of land without preservation And the owners of land preserved
(acres A" through M) share in the benefits generated by preservation through sde of
development rights.

This analyss reveds the potentid attractiveness of a market in development rights. The
expense to the jurisdiction is potentidly smal: they need to identify A™ (which in practice
may not be easy), didribute development rights, and in some way ‘permanently’ preserve the
land that the market alocates to preservation. Under the conditions portrayed in the figures,
the market both dlocates land efficiently to preservation and distributes the net benefits
equitably.  In practice, the market in development rights subgtantialy reduces the codts in
preserving land crested by historical land divisons.

The concerns with an ‘unfettered market in development rights derive from the fact that
the market tends to preserve land of rdatively low vaue in development. This raises two
quesions.  Fird, is this land of reaively high vdue in presarvation? If not, the market may

Figure 1-3. The Land Market with Development Rights
$

Value of land plus DRs

MEC

0 A* M Acres Developed

Ch. 1, Introduction Page 1-7



not alocate efficiently. Second, is the land that the market preserves located in such a way as
to soread benefits effectively? The sze and location of preserved tracts relative to developed
tracts probably matters.  The market in development rights by itsdf does not in generd
guarantee that these issues are addressed.

Regulatory Mechanisms

These concerns may judify a regulatory rather than market alocation. We lig three
regulatory mechaniams in Table 1-1. The dlocaion mechaniam is identica in each case the
local jurisdiction decides which lands to preserve and on which to dlow development? The
primary difference among the mechaniams is in terms of how the net benefits generated by the
preservation are distributed.

The fird mechanism liged is openrspace zoning. In this case, the locd jurisdiction
identifies acres A™ through M and exercises the power granted them through state legidation
to prohibit development on those lands. The market vaue of the lands preserved fdls with
the revocation of development rights to ther vaue in the *highest’ dlowed use.  Tha vdue is
0 in Figures :1 through %3, but may be postive in practice. The result is as shown in Figure
1-2. If the locd jurisdiction can in fact identify acres A through M, then the dlocation is
efident. The difficulty is with equity: the owners of preserved lands bear the entire cost of
preservation, while the owners of developable land enjoy the entire benefits.

The next method, purchase of land or development rights (PDR) treats this equity issue.
Agan, the locd jurisdiction dlocates land to development and preservation. However, rather
than leaving it a that, the jurisdiction purchases & market vaue the development rights on
acres A through M. This market vaue in principle corresponds to that shown in Figure 11
for those acres, in which case the owners of those acres should be indifferent between no
preservation and the PDR program. In principle, the jurisdiction could raise funds by
imposing a development fee or a millage on the properties that benefit from the preservation.
In practice, funds from other sources could aso be used to purchase development rights.

In addition to the problem of dlocating land across uses efficiently, the key practicd
dissdvantage of a PDR program is in rasng sufficient money to presarve a Sgnificant
amount of land. Even if the maket vaue of deveopable land increases with land
preservation, land owners may prefer to try to free ride and avoid taxes. Another practica
issue involves determining the price of development rights. If the preservation raises the
market vaue of ‘comparable developable parcds, then the jurisdiction may find it difficult to
avoid overpaying for preservation.

The third mechanisn under the regulaiory heading — transfer of development rights
(TDR) — is, as the name implies smilar to a market in devdopment rights The big

difference is that the locd jurisdiction, not the markets in land and development rights,
alocates land to development and preservation. The TDR process begins, again in principle,

2 The process through which that allocation decision is reached may, of course, vary across jurisdictions.
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with distribution of development rights to dl the landowners in the jurisdiction® Then the
locd jurisdiction alocates land by defining zones for development and preservation. The
preservation area is known as a ‘sending area because development rights are €nt from that
area to the ‘recalving ared, the area zoned for development. The key here is that if the zoning
authority successfully puts acres A™ through M in the sending zone and dlows the market to
price development rights, then the result will be precisely that shown in Figure 1- 3.

The potentid ‘disadvantage of the TDR program is the converse of the disadvantage of
the market in development rights it relies on the locd jurisdiction to dlocate land. Some
people believe that an effective public process is precisdy the way land should be alocated.
Many others are not so confident that public processes in practice work so smoothly.  Our
postion is that the TDR program and an unregulated market in development rights represent
two extremes. We suspect that a system intermediate to these extremes may often make sense
in practice.

Mixed Mar ket/Regulatory Mechanisms

We lig in Table 1-1 two generd ways in which market and regulatory mechanisms might
be mixed. The fird such mixed mechaniam, large-lot zoning, is perhgps the most commonly
used mechanism in practice. The practicd advantages of large-lot zoning are dear: land is
preserved on the large lots, and the costs of preservation are spread equitably over land
owners. There is no need for a ptentidly complex system of land dlocation or redigtribution
of costs and benefits.

There are, of course, disadvantages to large-lot zoning. Fird, the dlocation may be
inefficient for severad reasons because roughly the same proportion of land is preserved on
each parcd. In generd, we would not expect to see the land that is relatively desirable for
development (acres O through A) distributed in equa proportions across parcels. The owner
of a developable parced will try to orient building lots and the buildings themsdves to take
best advantage of the natura characteridtics of the lot, but the required minimum for lot-sze
and the boundaries of the parcel condrain this effort.

Second, natural aress are preserved on private building lots, which obvioudy limits
access by the public. Networking natura aress is difficult. And the preservation may be
difficult to mantan as pemanet. If the maket for devdopment in the area heats up,
individud land owners will have incentive to request that the dendty restrictions be eased so
that they can partition ther parcd into additiond building lots  Even with the dronger

3 People who have experience with actual TDR programs may not see things asthissimple. In practice, it
isthe owners of land in the sending areawho are explicitly given development rights that they can sell. Purchase
of these development rights by owners of land in the receiving area usually buys the right to develop at a density
higher than that allowed by the zoning. These landownerstypically already have limited development rights.
This system becomes more complicated as the number of parameters the jurisdiction decides to manipulate (e.g.,
initial allowed development density in the receiving zone, the density ‘bonus’ that the development right buys,
and the initial number of development rights) grows. We avoid these complicationsin the text by describing just
the essence of the TDR concept. For an exhaustive description of more than twenty years experience with TDR
programs see Preutz (1997).
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development market, the source of the potentid inefficiency is amilar to that diagrammed in
Fgure 1-1.

Recognizing these problems, some jurisdictions offer land developers the option of
clugtering building lots on the ste.  Suppose, for example, that a 30-acre parcd is in a zone
that requires lots of a least three acres in sze. This form of cluser zoning alows the
developer to creste a maximum of ten building lots of smdler than three acres each as long as
the remainder of the parcd is dedgnated as a nature preserve.  This option clearly has
advantages over the less flexible large-lot zoning: it dlows the developer to take better
advantage of the variation in ongte conditions, and the desgnation of preservation areas may
have more permanence, especidly if that land is dedicated to the jurisdiction. It does not, of
course, alow trades across parcels (it may actualy make negotiations to do so more difficult),
and networking open space is ill a problem.

But cluster zoning does represent a logicd step toward a market in development rights.
The key difference is that the DR market not only alows dustering, but dso varidion in the
proportion of land preserved on eech parcd. Importantly, it offers this flexibility while
continuing to digtribute costs and benefits reatively equitably. The concerns, as mentioned,
involve the networking of preserved areas and the possbility that the market may not preserve
land of relatively high vauein preserved use.

This is where the mix of regulation with market dlocation may come into play. The
dandard TDR sysem puts the burden of land dlocation entirdly on the jurisdiction. The
market in development rights in generd, however, appears rather readily to alow a mix of
market and regulatory dlocation. The jurisdiction could choose to zone areas of especidly
high vdue in presarvation and then dlow the market to dlocate the remainder of the open
space.  Or, more likely, how the market would dlocae that land would influence the
decisons made during the comprehensve planning process. Indeed, one would expect tha
implementing a market in devdopment rights prior to full-scde development would greetly
impact the process of planning not just open-space, but adso the location of other zones and
infradtructure.  This is the aspect of the andyss that we explore in detall in Chapter 5 of this
report.

V. Summary and Guide to the Remainder of the Report

The foregoing andyss identifies both the fundamentad issues involved in naurd-area
preservation and the genera range of policy options avaladble.  The andyss suggests that two
relatively innovetive policies that have seen use in practice — large-lot zoning with dlowances
for clustering and transfer of development rights — represent logicd moves toward the more
generd concept of a market in development rights.  An ‘unfettered market in development
rights has dear disadvantages. But locd land markets are currently far from unfettered; the
concarns that drive the current interventions in land markets are not terribly different from
those associated with a market in development rights. A key question, then, is he extent to
which a market in devdopment rights fits into the generd scheme of the current mixed
market/regulatory dlocation of land across the various urban uses in suburban aress.
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The obvious shortcoming of the foregoing andyss is that the assumptions built into the
model in Section Il to make it tractable rardly hold with precison in practicee And the
practicd deviations from the modd are often very important. Granted. But the modd dill
provides a useful vehide with which to diginguish the fundamentads of the policy options
available and the various strengths and weeknesses of these options. In practice, no dlocation
mechanism will lack disadvantages. The key is to choose the mechanism or combination of
mechanisms that provide the most bang per buck under the circumstances a hand. The
remainder of this report focuses on identifying the circumstances that influence the choice of
alocation mechanism.

The context is a case study of a deveoping aea in Planfidd Township, Michigan.
Mainfiddd Township is a roughly 36 sguare-mile jurisdiction that contains pat of the urban
fringe of Grand Rapids, Michigan. The township is currently usng a variety of gpproaches to
preserve land, though a market in development rights is not one of these gpproaches. Though
we cannot sgy that conditions in Plainfidd Township are broadly representative of those in
developing jurisdictions (though the Township does appear to be reasonably typicd), the case
dudy is ussful to illudrate the issues in a precticd context. Chapter 2 describes the
characteridics of land and development in Plainfield Township.

Chapter 3 describes the empirical research into the Sze and geographic extent of the
benefits generated by preserved open space. It begins with a theoretical description of
locdized and more generd benefits generated by preserved naturd space. It then reports
exiging empirical edimates, derived from housng-market data, of these locdized benefits,
we did not find empirica estimates of the broader-scae benefits. The estimates come from
andyses of the extent to which proximity to forest preserves affects the sde prices of land and
houses. The chapter then reports the results of a new anadyss of sdes of building lots and
houses in three subdivisons in the Grand Rapids area, two of which are in the sudy area in
Panfidd Township. The chapter in sum describes what is currently known from anayss of
land and house sdes about the MEC curve shown in Figures 1-1 through 1- 3.

Chapter 4 focuses on the characterisics of the Vp curve shown in the figures. The
characterigtics of this curve are important for several reasons.  Fird, its vertica location gives
a generd idea of the opportunity cost of preservation; how much vaue to resdentid sarsis
lost, on average, when land is preserved? Its dope indicates the range in the characteristics of
the land and their vaue in devdopment. A market in development rights will tend to preserve
the land of rdativdy low vadue in devdopment. This raises the third critica issue how is the
land of rdatively low vaue in resdentid use oriented relative to land of higher vaue? And is
the land of reaively low vaue in resdentid use of average or higher vaue in presarvaion?
These questions addressed in Chapter 4.

Chapter 5 builds on the results of the andyses in Chapters 3 and 4 to evduate the
prospects for a market in development rights to play a sgnificant role in alocating land to
preservetion in an area such as the Panfidd Township sudy area.  More generdly the
chapter builds on the analyss presented above to describe the conditions that influence the
choice of dlocation mechanism. A critical piece of the andyss is a description of how the
market in development rights might work in tandem with the generd planning and regulatory
framework in place in jurisdictions such as Plainfiedld Township.
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CHAPTER 2

THE CHARACTERISTICS OF LAND, DEVELOPMENT,
AND THE MARKET IN LAND AND HOUSES

|. Introduction

This chapter provides summary information about the characteristics of land and land
development in Plainfiedld Township. The township conssts of a gjuare of land sx miles on a
dde. Strictly spesking, the land within a township is unincorporated; the land can be annexed
to a city. A smdl part of the northeast corner of Plainfiddld Township has been incorporated
into the City of Rockford (see Map 2-1). Neverthdess, as in Plainfidd Township, it is not
unusud for the governments of townships in urban fringe aress to provide the full range of
urban services planning and building inspection; provision of dreets, water, and sewer; tax
assessment, and so on.

Plainfidd Township borders on its south the City of Grand Rapids (see Map 2-2), and
there is little notable change in development as one travels on arterid dreets from the City of
Grand Rapids northward into Planfidd Township. The township contans commercid and
resdentia development that is essentidly part of the larger contiguoudy developed area. As
one traves farther northward within the Township the average intendty of development fals.
Much of the northern portion of the Towngip remans lightly developed or largey
undeveloped. Thus, the township contains a portion of the Grand Rapids urban fringe.

The remainder of this chapter contains two man sections.  Section |l describes the
characterigtics of land, land development, and development regulations in the Township. This
section provides insght into the prospects for land preservation, and into the extent to which
land has been preserved through relatively conventiond methods public purchase of space,
open-space zoning, preservation on large private lots, or other private preservation. Section
[l reports an andlysis of the land and housng markets in the Township. The market vaue of
land for development is a key input into the anadyses described in Chepters 4 and 5. The
andyss of land and house sdes provides condderable indght into the vdue of land for
development. In addition, to the extent that land is preserved in relaively large building lots,
an andyss of sdes of houses and vacant building lots provides ingght into the vaue home
owners place on privately preserved open space.

[I. The Characteristics of Land and Development

This section reports the characteristics of land and development that are relevant to a
discusson of openspace preservation. The section begins with a brief description of the
naturd characteridtics of the land. The data summarized come from a soil survey undertaken
by the USDA Naturd Resource Conservation Service in 1986. We then describe the
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characterigtics of current land use and cover, and the change in land use and cover sSince 1978.
The data come from interpretation by the Annis Water Resources Inditute (AWRI) of USDA
Farm Services Agency aeriad photographs. We then describe, in brief, the characteritics and
evolution of land devdopment policies in the Township, with specid atention to policies that
promote openspace presarvation. These daa come from the Plainfidd Township planning

department.

Natural Topography

Table 2-1 shows some of the key natural characterigtics of land in Plainfidd Township.
Though townships in principle condst of a square area of land six miles on a sde, the totd
number of acres differs dightly from that expected. One sguare mile contains 640 acres, SO
36 sguare miles should contain 23,040 acres. However, a portion of Section 1 in the
northwest corner of the Township is in the incorporated City of Rockford. Moreover, the land
in this area was surveyed long before the advent of satdlite postioning systems actud
townships are typicaly not perfect squares.

Severd natural characterigics are worth noting from the perspective of land preservation.
Firg, about 4% (about 900 acres) of the tota area of Plainfield Township conssts of bodies of
water, and another 7% (about 1600 acres) of the totd area is low enough to be wet a least
pat of the year. The mgority of this water and wetland is associated with the Grand River,
which flows in a large arc through the lower hdf of the township. Much of the low, flood-
prone areas on both banks of the river reman undeveloped. The much smdler Rogue River
flows through the northwest quater of the township into the Grand River. Fainfidd
Township aso contains more than a dozen lakes, the largest of which covers approximately a
guarter d a square mile. Mogt of the lakes have wetland areas adjacent to them. The lakes
and adjacent wetlands provide visud, wildlife, and recregtiond amenities, and are rdatively
expensive to deveop.

The northern portion of Panfield Township tends to be hilly. About hdf of the township
is rdlaively flat, most of this in the developed southern and middle portions of the township.
Interestingly, dmost 30% of the township is doped a greater than 12%. Due in part to the
difficulties involved in developing steep dopes, much of this land remains in foret. Some of
the steep areas that tend to remain undeveloped are in ravines carved by streams.

Findly, the characteridtics of soils vary across the township. About 60% of Painfied

Township is sandy, which is good for developers as it drains well and reduces the cods of
trenching.

Land Use and Cover

Table 22 shows the amounts of land (in acres) in dternative uses in 1998 and the change
in these amounts snce 1978, respectively, in Planfidd Township. These data represent
unusually accurate measurements of actual land use and cover because they were collected
from aerid photos. Land-use data are commonly collected from tax-assessor records. The
asessor understandably for tax purposes usudly classifies an entire parcel under one use. For
example, the assessor typicaly classfies as resdentid a tenacre parcd covered mostly with
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woods but in a resdentid zone and with a house near the direet. In the data reported here the
eight or so acres of woods on that parcel are classified as forest; property lines were not taken
into congderation in dassifying land to uses.

Table 2-2 shows acreage in dternative land uses in 1998 in Plainfidd Township and
changes in land use since 1978. In 1998, a little less than haf of the land area in the township
was in deveoped uses. Commercid and indudrid activities are mostly adong two mgor
aterid dregts Planfidd Ave. and West River Drive.  Roughly five times as much developed
land is in resdentid as in commercid and indudtrial uses combined. Almost 3800 acres were
developed from 1978 to 1998; dmost al coming from open fields and cropland. Note adso
tha dmost 10% of the land area in the township is in a category cdled 'other developed
arees. Much of this land is in a totd of five golf courses, land thet, a least in the short-term,
can be reasonably categorized as private open space.

Over hdf the area in the township remains undeveloped, though less than 15% of that
area remains in agiculturd use. About 60% of the undeveloped area is in forest, a totd that
has changed little since 1978. Most of the undeveloped areas are to the north away from the
City of Grand Rapids and are in hilly areas. The flatter areas in the south and center of the
township are the most heavily developed. This is important from the standpoint of open space
preservation because it is these hilly aress that offer both rdatively high amenity vaues and
relatively high development codts.

Residential Devel opment

This project focuses on the impact of preserved open space on single-family resdentid
development. We focus on resdential development for severa reasons.  Fird, the amenity
vaue of preserved open space is more of a direct concern in these townships to residentiad
than to commercid and industrid land users. Second, most of the land that develops does so
in reddentid use, resdentid development is geographicdly the most extensve of the
developed land uses.  Findly, redricting our atention to sngle-family resdentid uses
amplifies the andyss congderably. This section describes the current characteristics of the
housing stock in Plainfield Township. The data come from the tax assessor's database.

Figure 2-1 shows the size didribution of the houses in the Township. About 60% of the
houses in the township ae gngle-story, ranch-syle houses with basements. Houses built
more recently are bigger. The median house built in the 1950s has about 1100 square feet of
living space, amilar to the median Sze of those houses built in the first haf of the century that
have avoided demalition. Median house Sze increases in houses built after the 1950s not
quite steadily until it reaches just over 1600 square feet in houses built in the 1990s. Newer
houses also tend to have more bathrooms, bigger garages, and are built on larger lots.

Figure 2-2 provides an indication of the rate of resdentid devdopment in Painfied
Township over the last century. The data include dl of the detached singe-family houses and
condos in the assessor's database. The database contains information on about 8550 houses.
The figure shows the didribution of the exiging housng sock by the five-year period in
which the house was built. Because some mosly older houses have been demolished over
time, the didribution undersates the early rate of development. Neverthdess it seems
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reasonably clear from the figure that residential development began in earnest in the 1950's
and has continued at ardatively steady rate since.

Figure 2-3 shows where in the jurisdiction that new condruction has gone.  Specificdly,
the figure shows the didribution of the number of sngle-family dwedlings in each of the
thirty-six square miles that comprise the township. The number of houses in a square mile
within the township ranges from 18 to 978. Sections with larger numbers of houses are in the
southern part of the township (near the City of Grand Rapids) and in those toward the center
of the township (the township hdl is in Bedmont near the center of the township). Severa of
these sections are essentidly built out.  Sections near the City of Rockford in the northeast
ads contan redively large amounts of resdentid devdopment. Thus, though the township
has been developing for about fifty years, these numbers suggest that it ill is in the middle of
its development phase.

Figure 2-4 gives an indication of the amounts of open space preserved in resdentid lots.
The height of each bar shows the number of lots withn each one-tenth acre range. The
number a the base of each bar shows the maximum of that range. The mode of the
digtribution corresponds to lots in the range of 0.3 to 0.4 acres, which is shown as 0.4 acres in
the figure. For perspective, a typicd city lot contains about 5000 square feet, or about 0.12
acres. Building lots of about 100 feet square, or a little less than a quarter of an acre, are
common in suburban aess. Almogt dl of the lots under an acre in Sze ae in resdentid
subdivisons.  Those lots above about 0.4 acres have relaively large yards. The open space in
these yards can reasonably be considered as ‘foreseegbly' preserved. It seems unlikely that
lots in these subdivisons will be further subdivided unless maket conditions change
considerably.

The building lots of over a hdf acre in 9ze are a mixed bag. Some ae in large-lot
subdivisons, most of these with reaively large and expensve homes. The open space on
these lots is likdy to remain open. But most of the lots, especidly the larger lots (those of
over 1.5 acres) are not in subdivisions, but instead have been partitioned from larger parcels.
Most are accessed directly from an arteria sireet, and public water and sewer do not serve
many. It is common for a developer to purchase a relatively large lot that has access to public
sewer and water mains, subdivide the origind lot, and sdl the new lots to homebuilders. The
origind house is dther left where it is moved, or demolished. In any event, it does not seem
reasonable to consider the open space on the bulk of these lots as permanently preserved. The
digtribution of these lotsis shown in Figure 2-5.

Land-Use Regulation

Paming gaff in Panfidd Township made avalable to us both current and higtoric
zoning maps.  Panfidd had archived historica zoning maps from four time periods 1941,
1969, 1982, and 1998- and provided a map newly revised in 2000 (see Map 2-3).

Table 2-3 shows the evolution of zoning over nearly 60 years in Panfidd Township.
Agriculture gill dominated land use in 1941. Condgent with the data shown in Figure 2-1,
Table 2-3 shows that development had begun in earnest by the 1960s. The amount of land
zoned for agricultural use had been cut by hdf in 1982, and agriculturd zoning was
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eiminated in 1998. All of that largely undeveloped land was put into a new category caled
Rura Preserve.

The Rurd Presarve zone in Planfidd Township dlows both agriculturd activities and
condruction of sngle-family dwellings on lots of a Sze not less than 2.75 acres. One of the
dated objectives of the zone is to reduce development pressure on the remaining agricultura
land. Another is to preserve open space, which it succeeds in doing at least temporarily on
large lots and on larger parcels to the extent that the zoning inhibits their devdopment. A
third objective is to reduce the pressure to extend urban public services to the area.  From the
dandpoint of presarving open space, this kind of zoning may serve more to deday
development than to permanently preserve open space.

That may be the concern driving the one mgor change in the new zoning map: the
converson of about hdf of the land in the Rurd Presarve zone in 1998 to the Rurd Edate
zone in 2000. The Rurd Edate zone has a smdler minimum lot size, 1.4 acres as opposed to
2.75. But the progpects for long-term preservation of open space may be better: these
rlativdly smdl (though ill large) home dtes are probably less likely to redevelop a higher
dendties within the foreseegble future. Indeed, this zone spesks to the rdatively large
resdentiad demand for more-or-less permanently preserved open space in the hilly aress of the
township. The steep dopes both increase development costs and provide high-amenity vaue.
The generd prohibition of higher-dendty development within the zone didributes the cods
and benefits of the preservation relatively equitably over the owners of land in these zones.

One other Plainfidd Township zone not shown in the table, but of sgnificance to opert
gpace preservation is the Naturd Rivers zone. This zone provides a 300-foot buffer on each
dde of the Rogue River within Planfidd Township (though some houses that predate the
zone are closer than 300 feet). The fact that land close to the river is prone to flooding
probably aded implementation of the zone. Neverthdess, the zone protects a ggnificant
amount of amenity-generating open space.  Chepter 3 reports estimates of the vaue
homeowners place on proximity to the zone.

I1l. TheMarketsfor Land and Houses

A primary objective of this sudy is to smulate a market in land development rights. Key
inputs to that amulation are data about the market vdue of raw land for development and
about the vaue of environmental amenities as capitdized into the sde prices of building lots
and houses. This section reports the results of analyses of the resdentid rea-estate market in
Painfidd Township usng sdes data made available by saff in the tax assessor's office. The
andydis provides a base from which to devel op the analyses reported later in the report.

Before reporting results we should tak a bit about the data The saff in the assessor's
office collects data on sdes of red edate in the jurisdiction to use to inform their gppraisas.
The data come from forms filled out by the buyer and sdller upon transfer of the property. For
the most part these forms are routingly filled out and recorded. To the extent that this is o,
asesor records contain information on a larger proportion of saes than do the more
commonly andyzed data sets from the locd multiple listing service (MLS).  MLS records
contain obsarvations on only those sdes liged by a redtor. As it turns out, however, the
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assessor misses some  transactions because the appropriate forms are not dways completed,
and the office lacks the resources (and, for the most part, the incentive) to track down
information about these sdles. It appears, however, that the vast mgority of routine house and
building lot sdles are observed.

Until recently, recording of house and lot sdles was done on 5% inch by 8% inch cards.
There is a cad for every propertty in the jurisdiction. The card contains data about the
characterigtics of the property, usudly a photo of the property, and the property's saes
hisory. The records have been digitized within the last few years. All sdles snce 1995 have
been recorded dectronicaly. Many, but not al, of the earlier sdes have adso been transcribed
from the cards to the dectronic database. Though we recorded dl of the data from the cards
for each lot in the subdivisons sudied in the andyss of the vaue of forested open space
(detailed in Chapter 3), the project budget does not dlow us to record sales data from al of
the approximately 9000 houses and vacant properties in the jurisdiction. Instead, we anayze
the data available in eectronic form.*

The Market for Land

Vacant land for resdentid uses comes in severd types. An important type for our
purposes is the rdatively large parcd auitable for development into a resdentid subdivison.
These parcels are usudly in areas zoned for resdentid development and have access to public
sawer and water systems® A professond developer may purchase such a parcd or the
landowner may choose to contract with an engineering firm that assgts in development. The
building lots created in the development process are the second type of vacant land. These
subdivison building lots are typicdly served with the full aray of urban services. A third
type of vacant parcd is a partition for a home ste from a larger parcd. For example, a farmer
may create one or more of these partitions (referred to as 'splits or ‘partitions) and sdl them
to homebuyers who are looking for a rurd property. These building lots are typicdly large
relative to subdivison lots (usudly from about .5 to 10 acres in Sze), access the arteriad Stregt
directly, and often are not served by public sawer or water sysems. Many of these solits
occur well before the market supports full-scale development of an area.

Congder firgd the sdes of redively large parces to developers for development into
resdential subdivisons. The data on these sdes are limited. One reason, of coursg, is that the
moderate rate of development yields relatively few of these sdes per year. Another reason is
that the data that did exist on sdes prior to about 1995 have been destroyed. When a parcedl is
subdivided into building lots the origind parcd goes out of exigence. The card for a nor+
exigent parcd has little value to the assessor, s0 it eventudly is destroyed. In principle, one

1 'We do not know how representative the digitized data for sales prior to 1995 is. An investigation would
require an extensive review of the non-digitized data on cards, a review that the budget for the project does not
allow. Thisisobviously not a concern for the analysis of recent sales as all transactions since 1995 are recorded
digitaly.

2 Lack of access to public sewer or water systems does not necessarily prevent subdivision development. The
jurisdiction typically requires larger lots, however, to accommodate the use of septic tanks.
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could find the sdle price on the deed. In practice, not only is loceting the deed difficult — it is
located by its map number, which, of course, goes out of exisence when the parcd is
subdivided — but the field for sdle price is often blank.

With the assgtance of daff in the assessor's office we were able to identify seven
goparently arms-length sales of vacant land that have been or likdy will be developed into
resdentid subdivisons. This number of observations is obvioudy too smdl to dlow the use
of regresson anadyss. And the characterisic of each of the parcels observed varies
congderably in location, topography, and public services. Each of these sdes took place
snce 1994. We d<0 identified severd sdes of large parcels with an existing older house on
dte. The sde prices of these properties suggest that perhaps the bulk of the vaue is in the
land; the house could readily be removed, destroyed, or sold separately on a smdler lot split
from the main parcd.

The rule of thumb that the Plainfidd assessor's office dtaff has adopted for the market
vdue of a gandard parcd of developable residentid land is $12,000 per acre. Table 2-4
shows the numbers that support this rule of thumb. Though sae price per acre obvioudy
varies, one can see the support for the choice of $12,000. The sde prices of parcels with
relativdly old and smdl houses, shown in Table 2-5, tend to be somewhat higher. These
parcels tend to be in areas with more existing development and have direct access to the
arterid dreet and other public services. Neverthdess, there are insufficient data with which
to esimate the implicit market value of the various characteristics of raw land prices.

The assessor's office in Planfiddld Township dso provided data on sdes of vacant
building lots within resdentid subdivisons and of vacant building dtes outsde of
subdivisons that access arteria dreets directly. The data include observations on sdes from
1990 through the first haf of 2000. There were a totd of 271 sdes of vacant subdivision
building lots and 58 sdes of independent lots. The subdivison lots range in sze from 0.22
acres to 3.25 acres, with a median size of just over a third of an acre. The independent lots
range in Size from 0.23 acres to 6.54 acres, with amedian size of one acre.

Table 2-6 shows the results of datigticad regresson andysis of the observed sde price on
the sze of the building lot, controlling for both generd price inflation and the many generd
characterigtics of the housng market in the township. The left-hand column indicates that a
one-acre building lot in a subdivison sdls on average for about $45,000 during 1998-2000.
The vdue of the generd location and public services is about $28,700. As the lot size
increases, the vaue of the lot grows, but a a decreasing rate. It appears, for example, that
housing consumers are paying on average about $7000 to upgrade from a hdf-acre to a one-
acre lot. Tha additiona hdf acre is typicdly al in open space. The results in the second
column indicate that lot prices rose a an average rate of about $2000 per year during the
1990s.

A building lot of dmilar gze not located within a subdivison sdIs for a subgtantid
discount; a one acre lot sdlls on average for about $15,000 in 1990, rising to about $32,000 in
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the year 20002 An additiond acre sdls for about $3800 in 1990 with no apparent
diminishing marginad effect of lot sze. This may reflect the vaue of the option to partition
larger parcels into additionad building Stes in the future.  Interacting lot 9ze with the time
trend (not shown in the table) indicates that the vaue of an additionad acre grew by about
$370 per year (the vdue of the parcd overal grew by about $1200 per year). This suggests
that the market value of an additional acre, an acre that could presumably be partitioned and
built on, is currently about $7500.

The Market for Houses

In addition to the andyss of vacant land sales, we conducted an analyss of house saes.
The primary objective of the andyss is to get an idea of the trend in house prices over time
we have data on house sdles that extend back © 1984. But the sdes of houses also provide
some indght into the market value of land. As shown in Figure 23, a sgnificant minority of
the houses in the Township are built on large lots. That some of these lots could be
redeveloped in the future gives the land speculative vaue, as wdl as immediate vadue to the
homeowner. Thus, we divide the total of 3,974 usable observations on house sdes into two
groups. those built within subdivisons and those built, usudly on rddively large lots, outsde
of subdivisons. These houses usudly access directly a two-lane arterid dtreet, though some
are accessed by private driveways from the two-lane arterid sireet.

Table 2-7 shows four sets of regresson results  The firg and third columns show
analyses d house sdes that occurred since the beginning of 1998. The idea is to look at the
more-or-less current market values of the house characteridics available in the data. The Fed-
driven increases in interest rates helped us in that the corresponding increase in mortgage
rates dowed the growth in house prices over that time period.

The firgt two columns of results in Table 27 show the results of the datiicd andyss of
sdes of houses that are NOT in subdivisons. We observe a totd of 1028 sdes that occurred
from early in 1984 through the firs quarter of 2000, with the number of sdes observed
growing over time. The fird column of results shows the results of the andyss of the 239
recent sdes in 1998 to mid-2000. The right-hand two columns show the results of the
andysis of the 2946 sdes of houses within subdivisons. Again, the firg of the two andyses
focuses on recent sdes, while the right-hand column shows results for the entire data set. The
dependent variable is the sdle price of the house.

The idea behind the datidicd andyss is tha differences in house prices genedly
correspond to differences in house characteristics. For example, we might see a new 2000
square foot house sdl for about $15,000 more than an otherwise smilar 1800 square foot
house. If everything dse redly is the same about the two houses, this observation suggests
that the additional 200 square feet of floor space has a value in the market of about $15,000 or
$75 per sguare foot. But, of course, the houses that are obsarved to sdl within a township

% The small sample size (atotal of 58 observations) prevents estimating a separate regression for the 1998-2000
time period.
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typicdly vary in many respects.  The idea behind the datigtical andyss is to look a a large
number of sales and sort out the implicit market value of these various characterigtics.

So, consider first the analyses of recent sdes in columns one and three of Table 27. The
first two rows reved the estimated market vaue of finished square footage in the house. The
edimated vdue of an additiond sguare foot of house comports closdly with the current $75
rule of thumb. Induding house-sze squared in the andyss dlows for the posshility that
consumers are willing to pay progressvely less for an additiond square foot as the Sze of the
house grows. These resaults indicate that builders are doing a good job of matching house
Szes to housing consumers. the market vaue of an additional square foot does not gppear to
fdl sgnificantly with house sze. The number in parentheses, known as a tgatidic, tells how
confident we should be in the esimate. A bigger number is better. The rule-of-thumb cut-off
for the t-datidtic is generaly held to be about 2.0, smdler than this and we cannot be very
confident about the precision of the estimated vaue.

The remaning rows contain esimates of the market value of other characteristics of the
house. The vaue of an additiona square foot falls at the expected decreasing rate with the
age of the house. For example, a 2000 square foot house that is one year old sdls for about
$1400 less than an otherwise similar new house. The squared term indicates that the rate of
decline fdls as the house ages. A higger garage increases sde prices, and finished basement
area increases sdes prices in houses in subdivisons.  Within subdivisons, a ranch-style house
sdls a a dgnificant premium over multi-gtory houses. The time trend varigbles lower in the
table indicate that while prices were flat outsde of subdivisons, prices continued to rise
within subdivisons until the last haf of 1999. Rockford schools are considered to be
superior, which is reflected in the premium on sdes of houses not in subdivisons. There
gopears to be no corresponding premium, however, on sdes in subdivisons that are in the
Rockford school district. We suspect that the coefficients on house sze, lot Sze, and house
age pick up the Rockford effect in the case of subdivison sdes.

Of interest are the estimates on the coefficients on the lot size variables. An additiona
acre in a non-subdivison lot sdis for about $9300, with no dgnificant decresse with
increesing lot Sze. This is bigger than, but not significantly so, than the $7500 estimate from
the smdl sample of vacant lot sdes. That the margind vaue of additiond acres does not fdl
Is condstent with the propostion that the vaue of additionad acres in these lots derives from
their vdue in future devdopment. That this figure is less than the $12,000 per acre rule of
thumb for sdes of large parcels may reflect the condraints imposed on the developer by the
existing house and the rdatively smdl parce sze.

In contrad, the estimated coefficient on the lot Sze vaiable in the subdivison data is
much larger — $48,000 — and the coefficient on the squared term is negative and sgnificant.
The edimated vaue of a one-acre building lot — about $38,000 — is not far less than the
$45,000 estimate obtained using observetions on vacant lot sales. The difference is probably
log in the condant term. These edtimates might reasonably be considered to reflect the
market vaue of privaey hed open space. A hdf-acre building lot is rddively big by
suburban standards.  The estimates indicate that an acre in a private yard in addition to the
initid 0.5 acres sdls for about $25,000. That vaue not surprisingly decreases quickly with lot
gze lot vaue is maximized a about five acres.
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Now consder the results from the full data sets as reported in columns two and four.
Again, the estimated market values of the variables that measure house characteristics gppear
reasonable and are reasonably consigtent across the data sets. We modd the effect of time
with both a fifthrorder polynomiad in continuous time (higher-order terms provide no
ggnificant additiond explanatory power), and linear time trends interacted with both house
gze and lot 9ze. The interaction terms on the lot Sze varidbles indicate that the vaue of land
has increased over time, by about $700 per acre per year in non-subdivison lots, and by about
$3500 per acre per year within subdivisons. The vadue that consumers place on a larger
subdivison lot appears to have grown subgstantidly during the 1990d  Figure 2-6 shows the
trends in time for a five-year-old, 1600 square foot house on a haf-acre lot both within and
outsde a subdivison. The subdivison house appears to have appreciated somewhat more
rapidly over time, with less deviation around the trend.

V. Summary and Conclusons

One of the purposes of this chapter is to describe the characterigtics of land and land
devdopment in Panfidd Township with an eye toward implications for open-space
preservetion. There are avariety of interesting conclusions.

Panfieddld Township contains part of the Grand Rapids urban fringe.  While about half
of the township is largely developed, the other half remains in the early dages of
devel opment.

There gppears to be open space worth preserving. In addition to low-lying areas and
wetlands, much of the lightly developed aress are covered in forest. These aress are
hilly, which increases both developmert costs and amenity vaue.

There appears to be condderable public and private effort underway to preserve
forested open space. Low areas aong rivers are preserved through openspace zoning.
Large-lot zoning at leest temporarily preserves land on private lots over much of the
lightly developed areas. And developers have preserved sgnificant amounts of land
on private lots within subdivisons.

The other main purpose of the chapter is to analyze the markets in land and houses to get
some indght into both the value housing consumers place on preserved open space and the
opportunity cost of preserving land, i.e, the vaue of undeveloped land for development. The
conclusons are as follows:

The Township Assessor uses $12,000 per acre as a rule of thumb for the market vaue
of land suitable for devdopment into resdentid subdivisons.  There is little to
suggest from our andyses that this is a bad rule of thumb. Acres on rdativey large
building lots appear to sdl in the range of $7500 to $9000, which is less than the
$12,000 rule of thumb, but these properties probably offer congtraints not found on
larger parcels. The larger parcels observed to have sold typicdly sold for at least
$12,000 per acre.

At least some consumers appear willing to pay for open space preserved by developers
on large subdivison lots. The andyss of obsarvations on sdes of vacant subdivison
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building lots suggests that the second hdf acre sdis for about $7000. The
corresponding figure using observations on sdes of houses indicates a higher number,
about $16,000. This second figure may be biased upward due to missing
measurements of house characteridtics, the houses on large lots may have amenities
that increase their value but that we could not measure.  Given that public open space
arguably provides benefits to a broader range of homeowners, even the $7000 price
suggests that the benefits from open space preservation may outweigh the opportunity
cost.

We build in Chepter 3 on this andyss by edimaing the vadue of proximity to
permanently preserved tracts of forestland.
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Table 2-1: Natural Land Characteristics in Plainfield Township

Feature Acres % of total Acres % of total
Total land area 23,141 100% 23,778 100%
Water 76 <1% 898 4%
Wet land*(includes wetlands, 845 4% 1643 7%

lowland forests)
Topographic Slopes

Level to 6% 16,458 71% 11,284 47%
6-12% 4956 21% 3717 16%
12-18% 1188 5% 3781 16%
>18% 208 <1% 3087 13%
Soil Textures
Sands 8052 35% 14,149 60%
Loams 14,181 61% 5053 21%
Mucks 716 3% 726 3%
Gravels 0 0 443 2%

Sources: Water/Wet land: AWRI analysis of aerial photos; Soils and Slopes: Soil Survey of Kent County Michigan,
1986, USDA.

Table 2-2: Land Use and Cover, Plainfield Township, 1998

Change

Land Use/Cover Acres, 1998 % of total Acres, 1978 1978-98
Total land area 23,778 100% 23,778 0
Commercial 987 4.1% 596 391
Industrial 297 1.3% 95 202
Residential 6255 26% 3882 2373
Other developed areas 2287 9.5% 1432 865
Undeveloped 13,054 54% 16,774 -3774
Forest 7448 31% 7244 205
Open field 3565 15% 5570 -2005
Crop land 1480 6.2% 3278 -1798
Orchards/specialty 366 1.5% 545 -179
Other agricultural 66 0.3% 20 -9
Wetland 129 0.5% 117 12
Water 898 3.7% 931 -33

Source: AWRI analysis of aerial photography.
Note: Percentages may not add to 100% due to rounding.
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Figure 2-1. Distribution of Housing Stock by Floor Space, Plainfield
Township
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Figure 2-2. Distribution of Housing Stock by Year Built, Plainfield Township
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Figure 2-3. Single-Family Dwellings Per Section (i.e., per square mile)
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Figure 2-4. The Distribution of Building Lots by Size, Plainfield Township

2000

1800 —

1600

1400

1200 —

1000 .

800 — —

600 1 —

400 — —

N m m m e =5 =m = [\ o=

0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1 11 12 13 14 1.5 1.6 17 1.8 1.9 2 More

Size in acres

Ch. 2, Characteristics of Land & Development Page 2-14



Figure 2-5. The Distribution of Lots of Two Acres and Greater
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Table 2-3. Acres in Zoning Districts in Plainfield Township, 1941-Present.
Zoning District 1941 1969 1982 1998 Present
Agriculture 20,173 acres 12,644 acres 10,187 acres 0 acres 0 acres
Commercial 160 455 522 522 520
Industrial 171 563 600 600 600
Residential 2764 9663 10,401 20,655 20,658
Rural Estate* 67 67 5538
Rural Preserve** 10,187 4318

Source: Plainfield Township Zoning Maps, acreage compiled by AWRI.
*Rural Estate zoning requires that residential lots not be smaller than 1.4 acres.
**Rural Preserve zoning requires that lots not be smaller than 2.75 acres.
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Table 2-4. Sale Prices of Vacant Developable Parcels

Development Sale Price Sale Date Acres Price/acre
Jupiter Estates Phase 1 $320,000 20.75 $15,422
Grandview Condos $137,800 Jun-94 6.00 $22,967
Hanover Place $113,400 Mar-00 9.68 $11,715
Pine Island Estates $754,000 Jul-99 69.60 $10,833
Rockford Woods $217,000 Sep-98 13.14 $16,514
Un-named $80,000 Oct-98 8.00 $10,000
Un-named $90,000 Mar-00 8.00 $11,250
Source: Plainfield Township Assessor's office
Table 2-5. Sale Prices of Large Parcels with Old and Small Dwellings
Sale Price Sale Date Acres Price/acre Year Built Living Area
$283,500 Nov-98 40.00 $7,088 1934 720
$320,000 Nov-98 20.75 $15,422 1860 1259
$358,975 Oct-97 19.71 $18,213 1865 914
$190,000 Jan-99 14.37 $13,222 1920 1050
$127,000 Nov-99 9.74 $13,039 1935 936
$150,000 Aug-97 8.85 $16,949 1935 894

Source: Plainfield Township Assessor's office

Table 2-6. Sale Prices of Vacant Building Lots, Plainfield Township, 1990-2000

Subdivision Lots Independent Building Lots

1998-2000 1990-2000 1990-2000 1990-2000

Lot size (acres) 20,649.3 14,192.0 3799.3 3889.8

(4.46) (3.91) (4.56) (1.512)
Lot size squared -4563.4 -3808.9 -16.70

(3.13) (2.75) (0.037)
Years since 1/1/90 1942.3 1651.3 1651.1

(12.82) (5.30) (5.25)

Constant 28,710.7 16,727.5 11,228.9 11,160.8

(16.4) (10.6) (6.28) (4.34)
Adj. R-squared 0.31 0.40 0.50 0.45
Number of observations 64 271 58 58

Dependent variable is sale price. Absolute value of t-statistics in parentheses.
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Table 2-7. The Market for House Characteristics in Plainfield Township: 1984-2000

Houses w/acreage Houses in subdivisions
1998-2000 1984-2000 1998-2000 1984-2000
House size (square feet) 734 40.17 74.26 33.86
(4.33) (5.25) (6.61) (7.26)
House size? -0.0034 -0.0050 -0.0021 0.0020
(0.76) (3.11) (0.68) (1.54)
House size ~ time trend (in years since 2.40 1.93
Jan. 1984) (5.30) (9.06)
House size * age at sale (years) -0.701 -0.71 -1.19 -0.94
(4.99) 14.7) (12.1) (29.2)
House size = age® 0.0023 0.0038 0.0074 0.0053
(2.14) (9.98) (4.93) (10.4)
Lot size (acres) 9347.8 -868.3 47,861.3 -3873.4
(3.58) (0.56) (6.25) (0.83)
Lot size’ -224.4 -9518.9
(1.12) (3.92)
Lot size ” time trend 685.8 33715
(4.27) (7.32)
Lot size® " time trend -13.27 -667.9
(1.70) (9.60)
Garage size (sq. ft.) 19.41 15.68 33.62 18.19
(2.44) (5.26) (5.77) (8.59)
Finished basement area (sq. ft.) 3.20 21.67 23.29 18.77
(0.44) (8.67) (8.08) (18.5)
Ranch style -2069.8 -499.1 7544.1 6729.4
(0.42) (0.27) (3.02) (7.55)
Rockford schools 10089.8 4185.8 -170.6 2347.4
(1.91) (2.39) (0.071) (2.85)
Comstock Park schools -115.9 -2541.0 -3672.9 -2353.5
(0.02) (1.27) (1.32) (2.47)
Sale in second half 1998 1794.6 -2714.3
(0.29) (1.05)
Sale in first half 1999 -270.8 4540.3
(0.04) (1.75)
Sale in second half 1999 536.6 9699.9
(0.08) (3.64)
Sale in first half 2000 -3336.1 7076.5
(0.38) (1.70)
Time trend (continuous in years since -15345.4 -4491.0
Jan. 1984) (1.89) (1.07)
Time trend? 6364.8 2756.7
(2.28) (2.04)
Time trend® -1043.3 -463.2
(2.60) (2.45)
Time trend* 73.34 31.54
(2.85) (2.63)
Time trend® -1.83 -0.747
(3.04) (2.68)
Constant 30867.0 24484.1 16745.5 10603.9
(1.81) (2.25) (1.75) (1.71)
Adj. R-squared 0.648 0.737 0.793 0.838
Number of observations 239 1028 625 2946

Dependent variable is sale price of the house. Absolute values of t-statistics are shown in parentheses.
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Figure 2-6. Trend in House Prices, Plainfield Township: 1984-2000
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CHAPTER 3
THE BENEFITS OF PRESERVING FORESTED LAND IN SUBURBAN AREAS

|. Introduction

As described in Chapter 1, the rationade for preserving naturd aress is that there are
benefits from doing s0. Some of these benefits are local and others more widdly spread. A
primary practicd motivation for edablishing some sort of market in development rights is
essentialy to pay for preservation by distributing back to the owners of preserved land some
of the loca bendfits the preserved land generates. A critical issue, therefore, concerns the
nature of those benefits How big are they? and How locdized are they? The sze of the
benefits influences how much land should be preserved, and the geographic extent of the
benefits influences the location of preserved tracts relative to development. This chapter
reports the results of existing research into these questions, and presents new estimates that
are obtained from data on building lot and house sdes in subdivisons that border forest
preserves in Flanfidd Township and another subdivison in Grand Haven Township, which is
aso in the Grand Rapids area.

The idea behind this and many exiding dudies is tha the vaue of the locd benefits
capitaizes into the sde prices of nearby land and houses. Housing consumers are willing to
pay more for proximity to preserved natural areas. The sdlers of houses, or of the land to be
developed into housng can therefore extract this willingness to pay through higher sde
prices. The trick is to diginguish the effect on sde price of proximity to the naturd area from
that of the other characteristics of the house or land. A standard approach, which is known as
an hedonic price study, is to gather information about a large sample of house or land sdes,
and use datidtica regresson anayss, like that described in Chapter 2, to tease out the implicit
market vadues of the various characteristics of the houses or parceds. The approach is
considered relaively reliable because the results come from actual market transactions.

There are only a few housng-market studies, which we describe in the next section, that
focus exclusvely on the vadue of proximity to preserved naturd areas.  All report sde price
premia associated with proximity to preserved land. We found only one study that focuses
exclusvely on proximity to forest preserves (Tyrvéinen and Miettinen, 2000). That study was
carefully conducted and produced estimates that we think should be taken serioudy: houses
built next to the preserve command a sde price premium of about 7%, and the premium fdls
gradudly over about haf a mile The implied tota market value of benefits would clearly be
substantia in a neighborhood of $200,000 houses.

! See Chapter 4 of Tietenberg (2000) for a useful description of the methods used to estimate the potential
benefits of environmental improvements.
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The new estimates reported in this chapter contribute to the existing research. There are
a least two potentid sources of inaccuracy in the estimates reported by Tyrvénen and
Mietinen? Firgt, the data consst of a standard sample of house sdes It is difficult, but
extremely important, to control for a wide variety of house and neighborhood characteristics.
If, for example, the houses near the preserve have more windows or bigger decks than is
typicd of the other houses in the sample, and the researchers fall to measure these
characterigtics, then the estimate of the vadue of proximity will tend to be inflated. Secondly,
the preserved aress in that study are eevated, which requires the researchers to control
daidicdly for the effects of a view, which is dso difficult. In addition to providing estimates
using loca market data, there is an opportunity to obtain more accurate estimates.

The daa from these subdivisons seem well-suited to provide rdatively accurate
edimates. Firdt, the forest preserves are not elevated, so houses away from the preserve
generdly lack a view of the forest. Second, though there is subgtantid variation in the
characterigtics of the building lots in each subdivison, there are no house characteridtics to
control for, and many of the neighborhood characterigtics that vary in a sandard sample do
not vary within a subdivison. Assuming that the vaue of the foret amenity capitdizes fully
into the value of the building lots the building-lot data should yidd relatively dean etimates
of the proximity premia. The observations on house sdes from the same subdivisons dlow
comparison of the estimates obtained from lot sles with those from house sdles.

The key findings are that building lots that back onto the forest preserve command a
gonificant premium, but that premium is highly locdized. The point edimates indicate
premia of a least $5800, and more likely in the range of about $7000 to $8400. These
amounts represent premia of 25% to over 35% of the prices of otherwise smilar lots, but only
about 4% of house pricee. While the benefits generated by the preserved land appear
ubdtantiad, they aso gppear to be highly localized: the building lots across the sreet from
those that back onto the preserve gppear not to command much if any price premium over lots
father from the preserve. This steep proximity gradient implies that the location of preserves
relative to development matters.

The remainder of the paper condss of five sections.  Section Il reviews the exising
empirica literature.  Section |11 describes the empiricd methods.  Section 1V describes the
data Section V reports the results of the anayses. And Section VI summarizes the work and
contains a brief discusson of the implications for opent space policy.

II. Existing Housing-Market Studies of Forest/Natural Area Benefits

Corrdl, Lillydahl, and Singdll (1978) point out that preserved open space provides two
digtinct types of externa benefits to nearby households. Benefits of the first type are
potentialy highly localized: scenery, direct accessto recreationa space, direct observation of
wildlife, and S0 on. The remaining benefits extend over awider geography: flood control,
reduced congestion, existence vaue of wildlife, generd access to recreationa space, and

2 See Haurin and Henderschott (1991) and Knight, Dombrow, and Sirmans (1995) for good general descriptions
of empirical issuesin the context of hedonic house-price studies.
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pollution filtration. The assumption standard in the exigting literature is that competition in

the markets for land and houses ensures that the value that housing consumers place on opent
gpace benefitsis capitalized into sde prices. Only the vaue of the loca bendfitsis retrievable
datisticaly, however, because the value of the broader benefits does not vary over the
samples analyzed.

Figure 3-1 diagrams the smple theory that underlies dl of the existing empirica work.
The verticd axis shows the vaue that preserved open space adds to the value of ahouse. The
horizontal axis shows draight-line distance from the edge of the preserve. Bp showsthe
generd public goods value of the preserve that is not typicaly estimated in hedonic studies.
The figure shows three potertiad hedonic distance gradients. The gradient |abeled G; islinear
in distance, which assumes that benefits fal by ardatively congtant dollar amount with
distance from the border of the preserve. The gradient labeled G, is anegative exponentid in
distance, which assumes that benefits fal by ardatively congtant per centage of house price
with distance. And the gradient labeled G; has a discontinuity beyond the lots that border the
preserve; the houses that border the preserve receive dmost al of the loca benefits.

A growing literature reports hedonic estimates of these gradients in the price effects of
distance from a nature preserve®  Correl, Lillydahl, and Singell (1978) is an early study.”
The data congst of 85 sdes in 1975 of existing houses each within 3200 feet of one of three
tracts of open space purchased outright for preservation by the City of Boulder, Colorado.
The observed sde price of the house is regressed on graight-line disance from the nearest
preserved tract and a total of five house and neighborhood characteristics, the price gradient is
assumed to be linear in distance, i.e., G, in Fgure 3-1.

Andyss of the pooled sample yidds a datidticdly sgnificant price gradient of $4.20 per
foot from the border of the preserved tract. Separating the data by proximity to each of the
three preserved areas yields mixed results. a negative gradient of $10.20 per foot from tract 1,
a positive gradient of $3.40 per foot from tract 2, and an indgnificant negdtive gradient of
$3.00 per foot from tract 3. The authors argue that conditions near tract 1 render those results
the mog plausble, though they point out that omitted neighborhood variables may bias
upward the estimate of the dope of the gradient; the houses near the preserve may be nicer in
unmeasured ways. This tract of forested land is devated and offers views to houses farther
from the preserve. No attempt is made to control for the price effects of the view.

Nelson (1986) reports the results of an analyss of vacant &nd sdes in proximity to the
urban growth boundary around Sdem, Oregon. Zoning on the land outsde of the growth
boundary redtricts land to farm, forest, and very low dendty resdentid uses. The data consst

% There are also related studies. Anderson and Cordell (1985), Morales (1980), and Morales, Micha, and Weber
(1983) report hedonic estimates of the value of trees as landscaping on residential sites. Doss and Taff (1996)
and Mahan, Polasky, and Adams (2000) estimate the effect on house prices in Minnesota and Oregon,
respectively, of proximity to wetlands. The findingsin all of these papers support the reasonabl e proposition that
at least some homebuyers value proximity to environmental amenities, and each paper cites numerous related
studies.

4 Earlier studies of related work are referenced therein.
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of observations on sdes of 40 undeveloped parces tha are indde the growth boundary from
1977 to 1979. The parcels average ten acres in Size and are located an average of 2800 feet
from the urban growth boundary. Nelson regresses parce price per acre on a quadratic in
digance from the growth boundary and other parcd characteristics. The quadratic alows the
data to determine whether G or G is the more appropriate. The estimated coefficients on the
quadratic, which are weekly dgnificant, indicate that G, is more appropriate. per-acre land
vaue fdls initidly a $150 per 100 feet from the growth boundary, and then dows with
digance. Land vaue fdls by a totd of about $1200 per acre in the first 1000 feet from the
growth boundary. This despite the fact that the current location of the growth boundary is not
expected to be permanent.

Lee and Linneman (1998) edimate a time series in the disance gradient insde the
expansve greenbelt around the central areas of Seoul, South Korea. As in the case of Sdem's
growth boundary, zoning redtricts development on land in the greenbdt. The dependent
vaigble is the naturd log (which implies Gy) of an estimate of the unit price of 'high qudlity'
resdentiadl land in each of 897 digricts referred as 'dongs.®  Distance is measured in
kilometers from the boundary of the greenbdt. The interesting result is that the estimated
disance gradient grows from about 2% of estimated land value per kilometer in 1970 (just
prior to the zoning legidation going into force), to a high of 18% in 1980, and back down to
4% in 1989. The authors suggest that the reduction in the price gradient results from growing
public expectation that the development redtrictions in the current greenbet will be eased.
The permanence of the preserve not surprisingly matters.

Tyrvdnen and Miettinen (2000) is the only hedonic study we found tha focuses
exclusvely on edimating the capitdized benefits of proximity to forested tracts that are in
suburban residential areas and that can reasonably considered to be permanently preserved.
Their data consst of 590 observations on saes of owner-occupied apartments in 'terraced
housng' in the digrict of Sdo in Finland in the years 1984 through 1986. The researchers
focus on sdes of gpatments in terraced housing — apparently condominiums — to reduce bias
from unobserved house characteristics. The forest preserves are on hills above the residentia
aress, 0 the researchers atempt to distinguish datidicaly the vdue of a view of the forest
from the vaue of proximity.

The naturd log of the sde price of the house is regressed on six house characteridtics, the
draght-line distance of the house to the nearest forest preserve, and a dummy variable tha
indicates whether or not the house has a view of the forest. Controlling for the qudity of a
view, which generates a price premium of about 5%, the sde price of dwdlings fdls a a rae
of about 6% (with a standard error of 1.7%) per kilometer from the nearest forested area. The
researchers subdtitute a series of dummies in distance for the continuous distance variable,
The reaults suggest that a house located adjacent to the preserve generates a price premium of
about 7.3% (dtandard error of 29%). The proximity effect fals datisticaly to zero within about
600 meters from the preserve. Gradient G, appears to be the most appropriate.

® From the description in the paper, the dongs appear to be similar to census tracts or block groups.
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[11. Empirical Methods

The primary objective of this dudy is to obtan from the building-lot data reatively
accurate estimates of both the magnitude and geographic extent of the benefits associated with
proximity to the border of a foret preserve. The empiricd specification sandard in the
literature is

P=a+bX+gG+g(T)+e (1)

where P is ether the sde price of the house or land or the natural log of sde price. The vector
X contains measurements of house, lot, and neighborhood characterigtics that vary across the
sample. The variable G represents the distance gradient, which, as shown above, may be
continuous or a series of dummy variables. Findly, g(T) is a generd specification of the time
trend, and e is a sandard error term that includes the effects of missng house, lot, and
neighborhood characterigtics.

The concern in this section is with how to specify X and G given data that consst of sdes
of vacant building lots within a subdivison. There are a smdl number of readily observable
lot characteridtics that vary among the lots in these subdivisons. lot Sze, locaion on a corner,
and location in a cul-de-sac.  In addition, the lots adong the border of the subdivision back
onto a variety of land uses in addition to preserved forest land: arterid dreets, other
subdivisons, large potentidly developable lots, and parks. Lot Sze is entered as a continuous
variable, while dummies are used to control for the other lot characteristics.

The specification of the distance gradient, G, is dso important. The hypothesis is that, in
the adbosence of a view, the benefits of proximity to the forest are highly locdized, i.e, that
gradient Gz in Fgure 3-1 is appropriate. Consgent with this hypothess, the developers of
each subdivison appear to maximize the number of lots that back onto the preserve by
locating a dreet that runs pardld to the preserve.  This suggests a dringent test of the
hypothess specify the distance gradient with a dummy for a location bordering the preserve,
and another dummy for a location directly across the street from the lots that border the
preserve. Thus 9G =g,D; +9,D,,, where Dx is a dummy for lots that back onto the forest

preserve, and Dyp isadummy for lots across the street from the |ots that border the preserve.

Data on house sdes in the same subdivisons are dso avalable. These data dlow a
comparison of the estimates from the building-lot data with those from a more conventiond
sample of house sdles. Making that comparison requires estimating an equation identica to
(2) with the addition of a vector of characterigtics of the structure, Xs

P, =a +b,X, +b,X +gG+g(T) +e @

The hypothes's, however, is that unobserved heterogeneity in house characteridics generates
a least less accurate (i.e, large standard errors) and possibly biased coefficient estimates,
incduding those on the proximity varigbles. The bias on g will be upward, for example, if
proximity to the preserve encourages investments, such as windows and decks that are not
observed.
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V. Description of the Data

The data come from three sngle-family developments, two of which are in the centrd
pat of Plainfidd Township. The other is in Grand Haven Township, which is in the western
pat of the Grand Rapids, Michigan metropolitan area.  Both townships provide the full array
of urban services. Each subdivison borders a tract of permanently preserved forested land.®
This is obvioudy a sndl sample of subdivisions that cannot be considered representative of
al such subdivisons in the area. The cost of data collection was the key factor in the decison
to look a just three subdivisons. Despite the smdl sample of subdivisons, the tota sample
of sdes (431 lot sdes and 486 house sdes) is not especidly smal. Moreover, the smal
geography yidds an unusudly high density of sales.

The sdes and characteristics data come from the local tax assessor's office.  Importantly,
the prices andyzed are transactions prices not assessor edtimates of property values. An
advantage of assessor data relative to data from the locd multiple liing service (MLS) is tha
the assessor probably sees a higher proportion of the transactions that occur; only those sales
brokered by real-estate agents appear in MLS data’ A disadvantage of tax-assessor data,
however, is tha the assessors rdiably collect information only on the st of house
charecterigtics that they consider when estimating the property's market vaue. For example,
the number of bedrooms in the house is not dways recorded because it is not consdered when
making property assessments.®

The remainder of this section describes the characteristics of the subdivisons.

Forest Park

Map 31 shows the layout of Forest Park. The numbers printed in each lot show the sae
price of the building lots observed to have sold and the year of sde. The subdivision conssts
of a northern square area and a southern stem. The west sde of the northern area borders
Hofma Preserve. The west side of the southern stem borders Hofma Park.  Both the preserve
and pak were donated to the township in the 1930s by a prominent loca family. The
township maintains sports fieds in the park, while the preserve is just that; the view fom the
houses on lots that back onto the preserve is of dense deciduous forest. The forested land is

®tis possible, of course, that any forested land may eventually develop. These preserves appear to be
permanent. We cannot unfortunately test the value of whatever uncertainty remains about future development in
these areas.

" Interesti ngly, the assessors acknowledge that they miss some sal es because the paperwork required by law was
not completed and filed at the time of sale. The assessors generally lack the resources to follow up on these
transactions.

8 The assessors do not consider the number of bedrooms because their experience is that the number of bedrooms
does not significantly affect sale prices. The number of bedrooms is, however, recorded on a large proportion of
the observations on house sales in the sample. Consistent with assessor perceptions, including number of
bedrooms in a hedonic analysis of this sub-sample yields an insignificant estimate on the coefficient on number
of bedrooms.
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not elevated, and there is no easy access to the preserve by foot from houses across the street
from those bordering the preserve.

The characterigtics of development vary on the subdivison's other borders. To the north
and southeest are other subdivisons of damilar vintage and quaity. The deep lots in the
northeast part of the subdivison contain a low area with a creek fed by a spring in the middle
of the subdivison. The houses are built on the front of these lots, and the low area in the back
Is effectively preserved in forest. To the east of the northern part of the subdivison is a two-
lane arterid dtreet. The area to the east of the southern portion of the subdivison conssts
mainly of reatively large home dtes.  This area is zoned for standard suburban residentid
development and will likey develop more intensvey in the future. There is an arterid dreet
to the south of the southern portion of the subdivision.

Tables 3-1 and 3-2 provide summary datistics. Table 31 shows characterigtics of each
subdivison and about the dummy varigbles used in the andyss  The firg building lots were
sold in 1989 in the southern portion of Forest Park. The last lots sold in early 2000 and the
last few houses are currently under condgruction in the northeastern part of the subdivison.
The assessor observed 207 sales on the 230 lots. Some lot sdes are not observed either
because the developer bult the house (and, therefore, did not sdl the vacant building lot) or
the assessor did not receive and process the usua paperwork. In addition, 194 house sales are
observed. Fewer house sales are observed than lot sales because most of the lots were ®ld
directly to housng consumers, who then contracted with builders to congruct the homes.
Sdes of houses are observed when the origind owners decide to sdl. The sample of house
sdles conggts of dl house sales observed, not just those on lots aso observed to have sold.

Table 3-2 provides summary datigics for characterigtics of the lots and houses in the
sample.  There dealy is condderdble variation in lot and house sde prices and
characteridtics, variation that belies the homogeneous fed to the subdivison as one drives
through. Lots range in sze from about one third to five-thirds acre, and sae prices range
from $14,000 to amost $50,000.° Similarly, houses range in size from 1200 square feet to
amost 3000 square feet, and sde prices range from $83,000 to $333,000. The empirica
specification clearly must pick up the sources of this varidion to yied accurate estimates of
the gradient on the forest premium.

Rogue River Woods/Highlands

Map 3-2 shows the plat of Rogue River Woods subdivison (heredfter cdled River
Woods). The forested area on the west conssts of the 300 foot buffer between development
and the Rogue River that is preserved under Michigan's Natural Rivers Act. The preserve is
probably permanent not only due to its designation but dso because much of the land in the
buffer is low, with the potentia for occasond flooding. The subdivison borders on its south
a gnge-family subdivison developed in the 1970s in lower-priced housng. On the north and
eadt, in contrag, the subdivison borders reatively large (severd acres or more) resdentid
propertiesthat are largely forested at present, but may develop a higher dendity in the future.

° Lot sizesare shown in Table 3-2 in thousands of square feet. One acreis equal to 43.56 thousand square feet.
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Map 3-3 shows the layout of Rogue River Highlands (hereafter cdled River Highlands).
The subdivison, which is to the south and west of River Woods, borders the forested buffer
aong the Rogue River on its north and west. The lots on the east are separated from an
arterial street by a roughly 300 foot wide park and cemetery. There are rddivedy large lots
zoned for resdentid development that surround the southern stem of the subdivison. A
roughly 200 foot wide right-of-way that runs east-west divides the subdivison into northern
and southern units.  Though the locd dectric utility owns the right-of-way, the right-of-way
currently is vacant, and homeowners gppear to use the space for storage and recrestion.

Tables 3-1 and 3-2 show characteristics of the subdivisons, building lots, and houses.
River Woods is smilar to Forest Park, though River Woods developed a few years earlier,
and lot prices are somewhat higher. House Szes are dso Smilar across the two subdivisions.
River Highlands is older and developed over a longer time period than did the other two, in
this case from 1978 through 1994. The southern portion of River Highlands developed
earlier, though there are some later salesthere.

V. Results

The results of edimating equation (1) for each subdivison ae shown in Table 3-3.
Estimates are reported with both the transactions price of the lot and the naturd log of price as
dependent varidbles. So, in the firs column of results for each subdivison, the top number
(that not in parentheses) shows the edimated implicit market price for each of the lot
characterigtics shown a the left.  The bottom number (that in parentheses) is, as in Chapter 2,
the t-gatidtic, which indicates how confident we should be in the estimate shown above it.
The bigger the t-daidtic the better. The second column of results for each subdivison shows
the same edimates, but this time in terms of percentage of lot price. For example, an etimate
of 0.0320 indicates an implicit market price of about 3.20% of lot vaue. Table 34 amilaly
shows the results of estimating equation (2).

Lot Sales

Condder firg the edimates of the coefficients on the dummy for a lot that 'borders
presarve.  The edimated proximity premia shown in Table 3-3 are highly sgnificant (i.e,
have big tdatigics) and are Smilar across the subdivisons. Looking only at those results, the
point estimates of the premia for direct access to the preserve range from about $5800 to
about $3400. These estimates represent price premia of from about 19% to 35% of lot price,
which suggests that the proximity premium is not properly viewed as a rddively condant
proportion of lot price.

The estimated coefficients on the dummy for alot across the street from the preserve measure
the spatia extent of the forest amenity. The coefficient estimate corresponding to Forest Park
is pogitive, but only weskly significant. In contragt, that in River Woods is negative and
ggnificant. This negative estimate in River Woods may be explained by topography. The
various dummy controls exclude the areathat are on the rise behind the lots that are across the
sreet from those on thewoods. Therefore, the estimates on the dummy variables represent
premia and discounts relative to the average price of the lotson therise.

Ch. 3, Benefits of Preservation Page 3-8



These devated lots offer some view of the woods, the lots across the street from the
preserve that lack a view <dl, therefore, a a discount.  Thus, the premium on a lot that
borders the preserve may redly be about $1959 larger than that indicated by the coefficient on
the 'borders preserve dummy: the forest premium may be as high as about $7800 in River
Woods. These results suggest that the forest amenity is highly locdized, with little if any
benefit extending to lots across the Street from the preserve.

The estimates on the control variables are aso of interest. Congdder first the estimates on
the varidbles tha measure within-subdivison variaion among lots. The coefficents on the
lot sze variables in Foret Park and River Woods have expected signs and are jointly
donificant. There appears to be no effect of lot 9ze in River Highlands, which is not
surprisng because the lots not on the forest vary redivey little in Sze. The coefficients on
the cul-de-sac and corner dummies are either insignificant or have the expected signs'® Not
surprisingly, the reaively large lots that back onto the low and wet area in Forest Park sdi
for a subgtantid premium, about $9500. This privately owned forestland appears to el a a
premium roughly similar to that associated with direct access to the public forest preserve to
the west.

The estimated effects of other land uses at the borders of the subdivison vary. A lot in
Forest Park that borders an arterid street sdls for the expected large discount, while there is
no effect in River Highlands. Only two lots in River Highlands border the arterid sreet, and
the arterid dreets around Forest Park carry condderably higher traffic volumes. The lots that
back to a neighboring subdivison in River Woods sl for a large discount, which is not the
caxe in Forest Pak. The difference is that the subdivison to the south of River Woods
consgts of older and considerably lower-vaued housing. There is little effect of proximity to
large, potentidly developable lots. The effects of proximity to a park are postive, but not
grongly sgnificant.

The edimates on the time trend are of obvious importance as controls.  The results from a
cubic in time are reported in the table because experimentation indicates that even in River
Highlands a cubic controls for time as effectivdly as any other smple specification. The
results suggest that lot prices are nearly linear in time in both the Forest Park (at $2000 per
year) and River Woods (at $3700 per year). This congtant growth is consstent with the
fdling rate of generd price inflation over the period of lot sdes Estimated price inflation is
smdler in Forest Park perhaps because many of the lot sales occurred during the recessonary
period of the early 1990s. Importantly, differences in the empiricd Specification in time,
induding higher-order polynomids and yearly dummies, had little impact on the esimates of
the forest premia.

Further experiments with dternative specifications showed little effect on the principd
results.  Pooling the data across subdivisions is soundly rgected. Ouitliers, especidly those on
lots that border the preserve, naturdly have some effect on the estimated forest premia. As
one would expect from the smdl dandard errors on the estimated forest premia, however,

10 usht (1997) reports mixed findings in his review (in Chapter 4) of the empirical estimates of the market value
of corner and cul-de-sac locations.
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exduding the outliers does not strongly affect the estimates on the forest premia'’ Nether a
time trend nor lot sze interacted with the forex dummy is dgnificat in any of the
specifications.  The lack of an effect of lot Sze is not surprisng as access to the forest
effectivdy increases lot 9ze. But even in River Highlands the fores premium is rddivey
constant over time. Random sub-samples of the data generate Smilar results.

In sum, it appears that a building lot that backs onto a forest preserve sdls for a premium
of a least $7000 that differs little across the subdivisons. It dso gppears that the amenity
effects of proximity to the forest disspate quickly with distance from the preserve. There is
little evidence for a continuous price gadient associated with distance from the preserve. The
developers of each subdivison seem to recognize this by building a dreet pardle to the
border of the preserve to maximize the number of building lots that back directly onto the
preserve.

House Sales

Table 3-4 reports the results of estimation of equation (2). Before discussng these
results, note that few of the saes (approximately 20% in Forest Park and River Woods) are of
houses that are newly congructed. Some of the vacant building lots were purchased by a
builder who congtructed a 'spec’ house. However, most of the lots in these subdivisons were
purchased by the housing consumer who contracted with a builder to construct a ‘custom’
house. Though the lot sde is observed, the sde of the newly congructed house is not
observed. The sde is subsequently observed only if the homeowner later decides to move and
sl the house.  This explains the smaler number of house sdes than lot sdes observed in the
two newer subdivisons.

Agan, consider firg the edtimated coefficients on the dummy for a lot that 'borders the
preserve. In Forest Park and River Woods the point estimates of the forest premium reported
in Table 3-4 are more than double those obtained from the building lot data. The $andard
aror edimates are severd times larger.  Interestingly, the premia reported in percentage terms
are remarkably congstent with the corresponding estimate of about 7% reported in Tyrvéanen
and Miettinen (2000). These results support the plausble hypothess that unobserved
heterogeneity reduces the precison of, and probably biases, edimates obtained from
obsarvaions on house sdes.  Surprisngly, the esimates from River Highlands suggest that
there is no forest premium there.

The edimates on the house size variables may be picking up the forest effect in River
Highlands. The edtimated coefficients on the house sze variables indicate that the vdue of a
square foot added to a 2000 square foot house is about $54. While this margind vaue
decreases with increases in house sze in Forest Park and River Woods, as one would expect,
the margind vaue grows in River Highlands. Indeed, a cubic in house size gppears to fit the

™ The biggest outlier is in River Highlands, a large lot that borders the preserve in the northern portion of the
subdivision that sold for $20,000 in 1993, considerably less than one would expect. There is aso significant
variation on sale prices of ots on the preserve in River Woods, even within ayear. Thelargestisasalein 1994
for about $10,000 higher than expected.
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data from River Highlands. It seems likely that houses on the lots that border the preserve in
River Highlands differ congderably from those on the other lots in the subdivison.

The hypothesis that unobserved house characterigtics create bias can aso be investigated
more directly. Suppose that the lot-value modd reported in Table 33 is reasonably accurate.
These results can be used to predict the vaue of the lots in the house-sdes database.
Subtracting the predicted value of the lot from the observed sde price of the house and lot
together provides reatively cleean edimates of the vdue of the dructure by itsdf. These
sructure values can then be regressed on the dependent variables shown in Table 34. The
results are conggent with those shown in Table 3-4: in Forest Park and River Woods, the
sructures on lots that border the preserve command premia that average about $7900 and
$8900, respectively. The t-datistics are low (about 1.3), however, which indicates tha the
unobserved characteristics of these structures vary consderably. These results further support
the hypothesis of heterogeneity bias in the house-price estimates, and dso indicates that the
controls for lot characteristics in the house-price regressions are working reasonably well.

VI. Summary and Conclusons

The key findings are severd. Fird, conssent with previous results, building lots located
in close proximity to the border of the preserve command a dgnificant sde price premium.
The results suggest a premium that is farly condstent across the subdivisons, consarvatively
in the range of about $7000 to $8400. These premia appear, however, to be considerably
more highly localized than those reported previoudy. This may reflect the lack of a view of
the forest, or may reflect a specification bias in previous sudies The andyss of house sdes
in the same subdivisons suggests that unobserved heterogeneity might bias upward or a least
reduce the precision of estimates obtained from observations on house saes.

So, how do these results potentidly impact an open-space preservation policy that uses a
market in development rights to didribute the benefits of the program? Firs, they suggest
that preservation of more forested space seems well warranted in Plainfiedd Township. From
the local jurisdiction’s perspective, the cost of preservation is reasonably gpproximated by the
market price of undeveloped land. If the land market is competitive, then the sale prices of
developable pacds reflect the vaue of land for resdentid deveopment net of dl
development costs.  Going back to the last part of Chapter 2 we saw that undeveloped land is
sling in Plainfiedld Township in the range of about $10,000 to $15,000 per acre. If close
proximity to preserved land generates a price premium of $7500 per lot, as these estimates
suggest, then the benefits need only accrue to two lots to be directly worthwhile.

Second, that the locad benefits of proximity appear rather highly locdized indicates that
relatively smdl tracts of networked open space would have a much gregter aggregete effect
on nearby land vaues than would preservaion of rdatively large, contiguous tracts. The
large number of amdler tracts means more boundaries dong which to deveop. Therés an
obvious benefit to a lot of developable land that borders a preserve, sort of like the benefits
from the winding Michigan coadline. If presarving land requires the purchese of
development rights, then attention must be pad to the amounts of locd benefits generated.
This is not, of course, to say that large contiguous tracts should not be preserved - there may
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be very good reasons for doing so - it's just that there will be fewer local benefits to tap to pay
for the preservation. We discussthisin more detail in Chapter 5.

Important to note is that these estimates represent a bwer bound for the socid vaue of
preserved forestland. In addition to the scenic and privacy benefits the forest provides to
home owners on neighboring lots, a forest network potentially provides a variety of broader
benefits. genera scenic benefits, flood control, wildlife corridors, and recregtion. These are
the benefits labded Bp in Fgure 3-1. The edtimated benefits reported here do not include
these broader benefits, they only include estimates of the loca gradient, Gs. In some cases,
the recipients of these broader benefits may be called on to support preservation efforts.

Note dso that these estimates reflect the margind market vaue of proximity to preserved
open space given the total amount of land in proximity to a forest preserve. Go leck to Figure
1-1 in Chapter 1. What weve done essentidly is try to get an estimate of the MEC curve.
Since only a smal amount of land has been preserved, our estimates are most likely a the
right-hand sde (i.e, the high sde) of the MEC curve. If more land is preserved, then the
correspondingly greater supply of land adjacent to a preserve would presumably result in a
lower vaue, on the margin, of proximity to the preserve. If there were a consderably larger
number of building lots with direct access to a forest preserve, the premium on those lots
would probably be smdler. That is, we move leftward dong the MEC curve as more land is
presarved.  Of course, an area with a generdly high levd of environmentd qudity may well
atract a large number of households who vaue it; the MEC curve might not be very steep.
We don't however, have the data to measure that dope.
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Figure 3-1: Alternative Specifications of the Proximity Gradient
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Table 3-1: Characteristics of Subdivisions

Distance from preserve

Forest Park River Woods River Highlands

Subdivision size (acres) 165 120 85
Years developed 1989-2000 1987-2000 1978-1994
Lots in subdivision 230 150 135
Lot sales observed 207 126 98
House sales observed 194 121 171
Sales of lots that back onto preserve 13 22 19
Sales of lots across street from preserve 6 17 11
Sales of lots on a cul-de-sac 10 12 20
Sales of lots on a corner 25 8 11
Sales of lots on a creek 36 NA NA
Sales of lots on an arterial street 12 NA 2
Sales of lots that back to a subdivision 37 13 NA
Sales of lots that back to large lot 24 25 10
Sales of lots that back to a park 22 NA 7
Sales of lots that back to a right of way NA NA 15
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Table 3-2: Characteristics of Building-lots and Houses

Mean Std Deviation Median Minimum Maximum
Forest Park
Lot sale price $24,667.9 $7149.7 $23,900 $14,200 $49,000
Lot size ('000s of sq. ft.) 26.3 10.9 235 15.2 72.3
Lot sale date Apr 1993 2.15yrs Jun 1993 Feb. 1989 Jan. 2000
House sale price $173,997.2 $44,522.1 $169,000 $83,000 $333,000
House size (sq. ft.) 1924.5 423.1 1870 1200 2954
House sale date Dec 1995 2.58 yrs Apr 1996 July 1989 Apr 2000
Bathrooms 2.47 0.47 25 1 35
Age at sale (years) 2.62 2.21 1.76 0 9.20
Garage size (sq. ft.) 620.3 145.3 576 410 1272
River Woods
Lot sale price $33,367.5 $10,673.5 $30,900 16,900 $62,500
Lot size ('000s of sq ft) 32.7 12.3 231 131 775
Lot sale date Oct 1989 2.30 Jan 1989 Jan 1987 Feb 1998
House sale price $199.721.4 $52,962.5 $192,000 $99,500 $400,000
House size (sq. ft.) 1990 473.8 1936 1264 3659
House sale date Dec 1992 3.68 yrs Jul 1992 Jun 1987 Mar 2000
Bathrooms 2.72 0.62 25 15 45
Age at sale (years) 4.79 3.55 3.96 0 12.8
Garage size (sq. ft.) 641.9 140.9 596 484 1122
River Highlands
Lot sale price $16,961.2 $7571.7 $14,000 $5000 $37,450
Lot size ("000s of sq ft) 18.3 9.58 15.3 10.7 58.2
Lot sale date Jul 1985 4.2yrs Apr 1986 Sep 1978 May 1994
House sale price $105,744.7 $42,303.3 $100,000 $45,600 $279,900
House size (sq. ft.) 1478.0 368.3 1366 1100 3898
House sale date Apr 1989 6.02 yrs Mar 1989 Mar 1978 Dec 2000
Bathrooms 1.99 0.56 2 1 35
Age at sale (years) 6.08 7.75 2.89 0 19.68
Garage size (sq. ft.) 574.0 90.8 568 400 932
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Table 3-3. The Determinants of Building-lot Prices

Subdivision Forest Park River Woods River Highlands
Dependent variable Price Ln(Price) Price Ln(Price) Price Ln(Price)
Borders preserve 8442.11 0.3110 5822.24 0.1856 7207.48 0.3501
(9.99) (8.79) (6.73) (7.49) (5.24) (4.18)
Across from preserve 2192.69 0.0927 -1959.05 -0.0413 997.47 0.0911
(1.70) (1.71) (2.03) (1.49) (0.83) (1.24)
Lot size (‘000s of s.f.) 142.61 0.0064 117.47 0.0031 -58.52 0.0021
(1.12) (1.22) (1.01) (0.92) (0.28) (0.16)
Lot size squared -2.23 -0.0001 -0.72 0.0000 0.50 0.0000
(1.36) (1.34) (0.52) (0.43) (0.16) (0.11)
On a cul-de-sac -312.69 0.0139 -51.38 0.0153 1953.99 0.0908
(0.30) (0.32) (0.05) (0.48) (2.00) (1.52)
On a corner 406.32 0.0257 -3105.62 -0.1343 -2114.82 -0.1557
(0.54) (0.81) (2.34) (3.53) (1.70) (2.05)
Backs to creek 9539.94 0.3278
(6.77) (5.55)
Borders arterial street -6059.86 -0.2640 93.84 0.0892
(5.80) (6.03) (0.03) (0.47)
Backs to subdivision -145.35 -0.0080 -5826.06 -0.2361
(0.24) (0.32) (5.20) (7.35)
Backs to large lot 244294 0.0916 523.98 0.0270 -96.48 -0.0598
(2.78) (2.49) (0.51) (0.92) (0.06) (0.57)
Backs to park 1683.44 0.0687 1178.73 0.0684
(1.65) (1.60) (0.80) (0.76)
Backs to right of way 1401.37 0.1217
(1.24) (1.76)
Time trend (in years) 1673.41 0.0917 4282.48 0.2227 -2469.05 -0.1573
(1.69) (2.21) (4.26) (7.73) (2.40) (2.51)
Time trend squared 73.68 0.0019 -18.18 -0.0220 395.23 0.0280
(0.37) (0.23) (0.08) (3.27) (2.85) (3.31)
Time trend cubed -4.97 -0.0004 -4.47 0.0010 -11.30 -0.0010
(0.40) (0.70) (0.30) (2.31) (2.06) (2.87)
Constant 11,721.43 9.4899 19,054.06 9.8686 14,132.91 9.3926
(4.07) (78.62) (9.09) (164.20) (3.95) (43.11)
Number of observations 207 207 126 126 98 98
Adjusted R-squared 0.828 0.806 0.908 0.914 0.798 0.769

Absolute value of t-statistics appear in parentheses
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Table 3-4. The Determinants of House Prices

Subdivision Forest Park River Woods River Highlands
Dependent variable Price Ln(Price) Price Ln(Price) Price Ln(Price)
Borders preserve 15,961.82 0.0667 13,717.03 0.0843 6262.43 0.0884
(2.24) (1.74) (2.36) (2.96) (0.99) (1.81)
Across from preserve 1726.93 0.0106 14,148.31 0.0882 -5998.75 -0.0477
(0.22) (0.25) (2.31) (2.94) (1.27) (1.30)
Lot size (‘000s of s.f.) 131.55 0.0008 -1141.99 -0.0048 -526.39 -0.0014
(0.17) (0.20) (2.36) (2.04) (0.64) (0.22)
Lot size squared -2.19 0.0000 13.64 0.0001 11.42 0.0000
(0.23) (0.09) (1.22) (1.04) (0.90) (0.31)
On a cul-de-sac 8901.71 0.0418 -11,248.65 -0.0424 8645.51 0.0567
(1.16) (1.01) (1.62) (1.25) (2.24) (1.89)
On a corner -15,768.47 -0.0844 -4472.74 -0.0173 8888.19 0.0785
(2.72) (2.71) (0.61) (0.48) (2.15) (2.45)
Backs to creek 28,517.12 0.1144
(3.47) (2.59)
Borders arterial street -14,134.86 -0.0667 -5464.11 0.0018
(1.55) (1.36) (0.49) (0.02)
Backs to subdivision 3054.05 0.0016 -21,335.72 -0.1281
(0.66) (0.07) (3.97) (4.88)
Backs to large lot 8924.05 0.0461 563.89 -0.0029 -822.40 -0.0349
(1.94) (1.87) (0.07) (0.08) (0.20) (1.08)
Backs to park 11,300.09 0.0472 2329.59 0.0028
(1.81) (1.41) (0.44) (0.07)
Backs to right of way -4011.45 -0.0100
(1.05) (0.34)
House size (sqg. ft.) 129.40 0.0011 93.49 0.0006 -12.49 0.0002
(3.70) (5.76) (3.01) (3.69) (0.43) (0.90)
House size squared -0.02 0.0000 -0.01 0.0000 0.02 0.0000
(2.36) (4.34) (1.51) (2.49) (2.42) (0.61)
Number of baths 10,484.72 0.0555 12,342.21 0.0661 6581.07 0.0566
(3.16) (3.11) (3.76) (4.12) (2.23) (2.47)
Ranch style 16,406.32 0.0968 29,772.13 0.1205 15,560.57 0.1209
(3.39) (3.72) (5.40) (4.47) (3.51) (3.52)
Age at sale -2755.58 -0.0119 -4840.21 -0.0194 -2586.60 -0.0132
(2.51) (2.02) (4.26) (3.49) (6.92) (4.55)
Time trend (in years) 11,397.80 0.1037 14,265.26 0.1318 -518.15 0.0229
(1.51) (2.55) (2.22) (4.19) (0.23) (1.31)
Time trend squared -804.45 -0.0077 -1498.77 -0.0154 313.71 0.0028
(0.62) (1.10) (1.38) (2.91) (1.24) (1.42)
Time trend cubed 51.81 0.0003 73.37 0.0007 -4.56 -0.0001
(0.76) (0.91) (1.38) (2.55) (0.57) (1.42)
Constant -85,036.76 10.1270 -39,335.92 10.8114 23,927.41 10.4270
(2.29) (50.74) (1.04) (58.67) (0.77) (43.07)
Number of observations 194 194 121 121 171 171
Adj. R-squared 0.832 0.852 0.870 0.875 0.840 0.876

Absolute value of t-statistics appears in parentheses.
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Map 3-2 Sales of Building Lots in River Woods
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Map 3-3 Sales of Building Lots in River Highlands
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CHAPTER 4
THE COSTS OF PRESERVING FORESTED LAND IN SUBURBAN AREAS

|. Introduction

We reported in Chepter 3 what currently is known from dudies of housing-market
transactions about the value housing consumers place on the benefits generated by forested
land preserved in suburban areas. A key finding is that close proximity to a forest preserve in
Fanfidd Township currently gppears to rase the sde price of subdivison building lots by a
least $6000 to $7000; housing consumers clearly appear willing to pay for proximity to
preserved forest land. How this price would change with larger amounts of land preserved is
unknown. But a program that preserves a dgnificant amount of forested land would likely
attract housng consumers who vaue it. And there are broader-scale benefits to preservation
that are difficult to measure; it seems likely that some households would be willing to pay a
premium to live in a generdly nice area even if they are not on a lot that borders a preserve.
At a purdy precticad levd, tgpping this willingness to pay is criticd making a preservetion
program work.

A key issue is how much preserved land this willingness to pay could in principle buy.
The cogt of presarving land in forest is its vdue in its next-best use. For the Panfidd sudy
area (see Map 2-1) the next-best use is typicdly sngle-family resdentid. As reported in
Chapter 1, undeveloped land suitable for dandard resdentid development in Planfied
Township sdIs in the range of about $10,000 to $15000 per acre. At its smplest,
preservation of an acre of forest can in concept be 'paid for' if that acre generates benefits that
exceed its vaue in devdopment. So, using the rough numbers weve generated, an acre of
forest preserve could be pad for if it generates an average of $7000 in benefits to each of two
building lots. This does not seem implausble. The tricks are in choosing how much land to
preserve in total, determining which acres of land to preserve versus develop, and in how to
transfer consumer willingnessto pay into actud payments.

That's where the market in development rights comes in.  But an understanding of how
such a market would work depends on having a more complete picture of how the vaue of
land for resdentid development varies over the market area.  Not every acre is average.
Developing that picture is the purpose of this chapter. Specificdly, we build a smple modd
of the vadue to a resdentid developer of undeveloped land in the Plainfidd sudy area. While
Chapter 3 reports on the benefits of preservation, this chapter reports on its costs.  The results
feed directly into the policy andysisin Chapter 5.

The remainder of the chapter conssts of four sections. Section Il describes the rationale
behind our land-vaue modd. Specificdly, it describes how the characteristics of land affect
its vadue. Section Il describes how we obtained our estimates of the vaue of those
characteridtics.  Section IV describes the results of our modding exercise, which includes
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maps that show the patterns of estimated land vaues. These patterns are extremey important
to our anaysis of policy in Chapter 5. Section V concludes the chapter.

[I. The Determinants of the Value of Undeveloped Land

A mgor amplifying assumption in this chapter is that the land in the market area - the
market area being that area over which the preservation program is gpplied - if dlowed to
devedop would devdop soldy in gngle-family resdentid use This is obvioudy unlikdy in
the extreme. Even in predominantly resdentid aeas, some land is typicdly in non
resdentid use neighborhood commercid or schools, for example.  However, single-family
resdential tends to dominate in areas conddered for preservation programs, and the generd
andyss could be applied to other land uses. The smplification does not, therefore, cost
much, and it dlows us to focus on the fundamentals.

The gandard analysis of the vaue of land begins with the propostion that the vdue of a
parcel of land depends on avariety of characterigtics:

Natura characteristics: soils, dope, drainage
Parcd sze and configuration

Distance from urban centers

Public policy: taxes and fees, public service qudity
Market-area demographics

Proximity to externdity-generating resources. arterid dtreets, parks/open space,
commercid/indudtria land uses

The raionde is that a land developer when preparing a bid for a paticular parcd in a
paticular juridiction ether explicitly or implicitly condders the impacts of dl of thee
factors on his revenues and costs. Successful land developers tend to be those who most
accurately can gauge the market vaue of these various characterigtics.

But the andyss differs condgderably when looked a from the postion of the locd
government looking to edablish land development policy in a largely undeveloped area
Many of the characteridtics that the future purchaser of a particular parced will take as given
are variables that the locd jurisdiction has control over prior to full-scae development. The
loca jurisdiction obvioudy will determine public tax and expenditure policies. Decisons
about policy, including openspace policy, will influence the demographics of the housng
consumer atracted to the jurisdiction. Some externdity-generating resources, such as
exiding arterid dreets, are taken as a given by the loca government. Others, such as future
dreets, the location of commercid/industrid aress, and parks and open space, the jurisdiction
has a least some control over. Even didance from urban centers is not completely
predetermined because the jurisdiction may work to encourage development of a commercid
area

Because these decisons affect the vaue of land to a developer, it's useful to consder the
issues faced by the jurisdiction prior to development of the market area.  Often, landowners
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who wish the jurisdiction to adopt development policies that will enhance the vadue of their
land, among possibly other objectives, populate the market area.  To keep things smple, well
assume tha the objective of the loca government is to adopt land development policies that
more-or-less maximize the aggregate vadue of the land in the market area  These policies
concern the characteristics of public services, private land development, and amenities such as
preserved open space. The key here is that the locd jurisdiction thinks about dl of these
thingsjointly in its comprehensive planning process.

The drivers of these deliberations are ultimately relaively few, for example:

The characterigtics of development in other jurisdictions in the metro area that are,
in asense, competing for households.

The naturd characterigstics of the land, which affect both the codts of provison of
public services and the vaue of theland in development, given those services.

The exigting public infrastructure in the market area, especialy arterid dreets.
The exigting patterns of land ownership.
Well address each of thesein turn.

Through its decisons about the variety of land development policies, the jurisdiction
influences the market niches that land developers will target. The jurisdicion may wel
recognize that different parts of the jurisdiction are rdativdy wel suited to different niche
markets. The hilly and wooded areas in the northern parts of Plainfidd Township potentidly
offer amenities that the township is goparently trying to exploit with the Rurd Preserve and
Rurd Edate zoning. These areas might dso be suitable for other types of land preservation
techniques, such as a market in development rights. The extent to which development in
these areas attracts customers from the target niche depends not only on loca policies but aso
on the supply of smilar housing in other parts of the metro area.

The land's naturd characterigics obvioudy play an important role in how the land
develops. Rdativey flat terrain with good drainage offers the advantage of low costs for both
provison of public services and condruction of dwellings. However, more vaiable terran
offers a variety of amenities that household's value. Steep dopes, bodies of water, or low and
wet aeas may increase development costs while offering important environmenta  amenities.
Soils and water tables dso affect development cods. As these naturd characteristics are
typicdly difficult to dter, they influence directly both land vaues and public policies, which
feed back to influence land vaues.

Exiging infragtructure adso influences deveopment.  In the undeveloped aress of
Fanfidd Towndip two-lane aterid dreets generdly were built dong section lines forming
a grid with one-mile squares. These dreets until recently provided access to farms and
farming communities as indicated on the zoning maps shown in Chepter 2 (see Map 2-3).
The section lines defined origind legd parcds, and dreet access influenced subsequent land
divisons many of the larger parcds remaining are in the centra parts of square-mile sections.
As land deveops the jurisdiction will more likey improve these dreets rather than relocate
them; they will remain arterids
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The characterigtics of the developable parcels in the market area dso play an important
role in policy. Parces tha are smal from a development perspective are common in aress
such as Plainfidd Township that have only over the course of decades made the trandtion
from rurd to urban. Farmland owners prior to full-scae development often create home dtes
with direct access to the arterid Street either for sde or to provide room for family members
Rurd resdentiad zoning may redrict the number of these 'splits dlowed, and require that
thee solits are large, sometimes not smdler than ten acres in an dtempt to minimize the
impact of resdentid development on agriculture.  Over time this process tends to create a
large number of relatively smdl developable parcds. The median parcd sze in the Panfidd
study areais about 11.5 acres.

A large number of reaively smal parcds encourage more intensve land development
regulations because land developers have less direct control over neighborhood
characteridics.  In the River Woods subdivison, for example, which is on a rdativey large
parcd, the deveoper gppears to have used reatively smdl building lots to create a buffer
between the exiding subdivison to the south and the rest of the devdopment. Smdl parcels
limit this ability to create buffers. They dso limit the extent to which the developer captures
through higher lot prices the benefits of on-dte land preservation, which strongly discourages
preservation. Tha most developable parcels are smal tends to raise landowner support for
redrictive zoning and development codes to reduce the likelihood of an undesrable land use
on aneghboring ste.

Some form of a market in development rights, however, reduces the problems associated
with reativdy smdl pacds and fragmented ownership in  preserving open  space.
Development rights to buy and sdl reduce the condraints faced by the deveoper of a
particular parcd: development rights to land on dte that is poorly suited to development
(relative to other land in the market area) can be sold, and development rights can be
purchased to develop a larger portion of a parce with desrable characteristics.  Thus, while
parce boundaries continue to condran the desgn of the subdivison, the maket in
devel opment rights decreases the congtraints on land preservation.

The upshot of dl this is tha a land-vaue mode appropriate for a sudy of a market in
development rights is relativdly dmple, teking into account only those varidbles that the
juridiction takes as given early in the planning process:

A base vaue that reflects the areas pogition in the metropolitan market

Naturd characterigics that influence development costs and neighborhood
amenities

Proximity to exising arterid dreets (or other externdity-generating resources that
cannot readily be atered).

The next section describes the numbers we used to build that modd.

[11. TheMarket Value of Developable Residential Land: Empirical Evidence

The purpose of this section is to gaher evidence on the maket vdues of the
characterigtics that make up the totd market vaue of a unit of land. These data are used to
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cdibrate a smple modd of land vaues in a portion of Panfidd Township. That modd
requires, as does any modd, the use of a vaiety of smplifying assumptions.  We fird
describe these assumptions, and then report evidence about the value of characteridtics.

Setting Up the Model

To keep data collection to a managesble sze we have chosen a sudy aea within
Panfiddld Township that conggds of about one-third of the land area in the Township. As
shown in Map 4-1, the sudy area consds of twelve contiguous sections in a three mile by
four-mile rectangle. Map 42, which shows more-or-less current parcels overlaid on an aerid
photo-mosaic, suggests that some of the study area is currently developed.! For example,
both River Woods and River Highlands subdivisons are in the southeast corner of the study
aea There is dso a mobile home park, a school, and a landfill exiging in the study area, as
well as subdivisons and low-densty resdentia development. For simplicity, and consistent
with our assumption that the juridiction that condgders implementing a maket in
development rights does so wdl prior to full-scde devdopment, we ignore the existing
development and include the land occupied by the development asiif it were undevel oped.

The study area is for the most part representative d the hilly and gill wooded aress in the
northern hdf of the township. As shown in the current zoning map of Panfidd Township in
Chapter 2 (Map 2-3), much of the sudy aea is zoned Rurd Edate, which redricts
devdopment to large building lots, though there is the posshility of negotiating smdler-lot
clusters with preservation of contiguous tracts of open space on the ste. Map 43 shows the
topography of the land in the sudy area and the location of exising arterid dreets and
hignways. Given the topography and current zoning, this area appears to be a reasonable
candidate areafor amarket in development rights.

As the vaue of land to a resdentid developer depends on severa parameters set by the
juridiction, we have to make assumptions about those parameters. In making these
assumptions, we try to put oursdves in the pogtion of the jurisdiction prior to development.
The objective, recdl, is to adopt policies, including openspace policies, which will enhance
the vaue of land in the market area in single-family resdentia devdopment. Specificdly, we
assume that:

All the land in our sudy area is zoned for sngle-family resdentid use, and the
tracts that develop do so in Single-family, detached dwellings.

The jurisdiction commits to extending public water, sewer, and drainage systems
and improving arteria stregt access in a timely way to the areas that develop. The

! The parcel lines were digitized from maps produced by Rockford Map Publishers, Inc., located in Rockford,
Illinois. These parcel maps show only relatively large parcels; subdivisions boundaries are shown and labeled as
consisting of ‘small tracts'. Out of a total of about 370 parcels, about 30 contain development in the form of
‘small tracts'.
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developer brings each of these services to the building lots within the
development.?

The zoning authority sets minimum and potentidly maximum dendty (eg., lot
Sze) requirements. We assume that dengity is set a about two to three houses per
gross acre within the developed areas within subdivisions®

The juridiction redricts the now-common practice of building houses on lots that
access the arterid dtreet directly; we assume that loca subdivison gtreets access
al building lots

Some of these assumptions would obvioudy ether be very difficult to implement in practice
- auch as sarvice extensons on demand - or be potentidly inefficient, such as redricting the
entire area to detached sngle-family resdentid. But there are dgnificant advantages to
keeping the modd smple a this sage, and the assumptions are not entirely inconsstent with
practice.

The Market Value of Land Characteristics

This section describes the development of the models we use to generate estimates of the
vadue of land for resdentid devdopment in the Plainfidd dudy area The idea behind the
modd is draightforward. We dat with a base value that reflects the generd market
conditions in the township. We then add edimates of the implicit market value of the land
characteridtics that influence land values as reported in the literature and by the landowners
and developers in the area.  Importantly, we obtained the estimates of the values of these
charecteristics from the assessor, developers, and others familiar with conditions in these
markets, the estimates are to a large extent judgmental. We use these estimates because tere
amply ae far too few ams-length transactions in this market to use a hedonic land-price
modd to obtain reliable estimates of the value of land characterisics. We use reaults from the
empirica literature to the extent that they exi<.

In preparing a bid for an undeveloped parcd, the land developer essentidly works
backward from expected revenue from lot or house sdes, subtracting expected development
costs and a margin that reflects the risk involved in the project. Both the sale price of the
developed lots and the costs of development depend on the characterigtics of the land. We
interviewed loca developers to identify those factors that both affect costs or revenues and
that vary within the twelve-section study areas. We adso asked the developers to estimate the
effect on parcd price (or on ther willingness to bid) of margind changes in each of these
variables. This section describes these key characteristics and prices.

The following variables comprise the smple modd that generates edimates of land in
gandard single-family development:

2 The jurisdiction also sets standards for the characteristics of infrastructure within the subdivision. The details
are not important here.

% This assumption is consistent with building lot sizes of about 12,000 to 18,000 square feet, which is common in
these areas.
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Soils.  Developers prefer sandy soils because loca regulations require that the
developer backfill with sand the trenches dug to accommodate sewer and water
lines. Moreover, sandy soils alow better drainage, which reduces the cost of
water-proofing basements. Developers report that sandy soils are worth $2 to $3
thousand per acre.

Sope. Deveopers prefer gentle dopes, idedly 5-10 degrees, as consumers like
wak-out basements. A gentle dope B worth $3 to $5 thousand per acre. Steep
dopes, in excess of 25 degrees, substantialy increase costs.

Tract size. A larger parcd both alows the developer to exploit scae economies
and increases the overdl risk of the project. Because the costs of patitioning a
parce appear to be low, and the tracts are generdly big enough to develop, we
assume that per-acre price is not influenced by parcd size*

Elevation. Areas in which the water table is close to the surface make construction
of basements, which housng consumers like, codly to provide. Seasondly wet
aress raie development costs in avariety of ways.

Tract shape. In generd, the more square the better. But the effect is small except
for extremely narrow parcels, and is hard to measure with the software. So we
ignoreit.

Access/utilities. Developers are willing to pay more for parcels with direct access
to arterid dreets and sewer and water mains. We assume that, as pat of the
ovedl planning and capitd-improvements process, the locd juridiction will
provide arteria street accessto developable parcels.

Noise. An arteria street imposes noise and safety costs on the resdents of homes
on lots adjacent to the street. Most developers take steps to minimize the impact
of traffic externdities on lot vaues, but there is a codt, which is reflected in the
vaue of the parcel, developers report that cost at about $5000 per acre. The
estimates reported in Chapter 3 indicate a sde-price discount of about $6000 for a
lot that borders an arterial street; the discount of $5000 per acre may be low.

Given dl the assumptions and developer input, the key varidbles in the land-vaue modd
boil down to soils, dopes, and proximity to an arterid dreet. We have assumed away many
of the varables that in practice affect the bid on a particular parcd a a paticular time
neighboring land uses, distance from public services, and any parce-pecific requirements for
on and off-gte improvements. As argued earlier, these smplifications appear warranted in
this context. The resulting modd provides both a reasonable estimate of the range of vaues
in the market area, and the patterns of those values across the market area.  These are key
inputs to the Imulation of amarket in development rights reported in Chapter 5.

* There is literature on this topic. See, for example, Colwell & Sirmans (1993) and Thorsnes and McMillen
(1998).

Ch. 4, The Costs of Land Preservation Page 4-7



V. Estimated Land Valuesin the Plainfield Study Area

The key assumptions in setting up a modd of land vaues concern the varidbles that
matter, and their market vadues We are more confident about the important variables -
generd market conditions, soils, dopes, and noise - than about the values of those varigbles.
From the gstandpoint of the dlocation of land via a market in development rights it's the
pattern of these characteristics across the study area, rather than their vaues, that matters.
The market tends to preserve land of reaively low vaue in development, i.e, land that is
steep (or flat), lacks sandy soils, and is close to an arterid sreet® A key issue is whether
these lands naturdly contribute to networks of open space and the extent to which they
generate relatively high environmental benefits. We can invedtigate this by generating maps.

We would, of course, ds0 like to generate estimates of land values so that we can get a
fed for how a maket in development rights would work financidly. The good news is that
we have pretty good evidence about what, on average, developable land is worth in Plainfied
Township. Usng the information in Tables 2-4 and 2-5 in Chapter 2, we can with some
confidence postion in the veticd dimenson the Vp curve of Figure 1-1 in Chepter 1.
Edimating the dope of the Vp curve is, however, trickier given the rather imprecise estimates
available of the key characteridtics of land. Our solution is to take the developer estimates
somewhat serioudy, but make adjugments sufficient to leave the variation in esimated land
prices smilar to the actud variation in per-acre land prices shown in Tables 24 and 25. We
think thet the resulting mean and varidion in the estimated land values are reasonable, that the
tracts with reaivey high edimated vaue redly would have rdatively high maket vaue
(though this ranking is probably far from perfect), but that the actud estimated vaues on
specific tracts are probably not highly accurate.

That sad, we think that the exercise not only sheds light on the how a market in
development rights would actualy work in this sudy area, but dso on the process by which a
juridiction might proceed to investigate the prospects for a market in development rights.
When we talked to developers and land owners we had to admit that the whole thing was
hypotheticd. Though they gave generoudy of their time, they undoubtedly gave the issue not
much more atention than its hypotheticd nature warranted. That would change when a
jurisdiction began to plan earnestly to implement such a market; we suspect that better data
about the market vaues of land characteristics would become available.  Thus, we'll proceed
with the underganding that the vaue data are not terribly accurate, but that an illustration of
the process has value.

One additiona issue remains to what tracts of land do we gpply the data? Our first
inclination was to edimate the vaue of exising legd parcds. Ther vaue would vary by the

® One can complain that land, especially small parcels, that border an arterial street command relatively high
prices, often greater than $20,000 per acre. The reason for the high price is the low development cost; the buyer
does not have to build an access road. For simplicity, we are assuming that all development occurs in
subdivisions that are large relative to an individual home site, and that the jurisdiction provides arterial street
access to the site. If the developer has to build internal streets to access all building lots, including those that
back onto the arterial street (which istypically the case), then the sale-price discount on these |ots makes the raw
land near the street less valuable.
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amounts of each characteristic on the parcd. We rgected this approach for severd reasons.
Frd, that exercise is reatively difficult. Second, as argued ealier, the ability to buy and sl
development rights reduces consderably the importance of parcd lines on land preservation.
Third, the focus on parces detracts from the primary objective of looking a the broader
patterns of land characterisics.  Findly, as a practicd matter, individua landowners would
tend to pay awfully close atention to the estimates of the vadue of their parcd; esimates that
we admit probably aren’t very accurate.

As an dternative, we broke the study area into tracts based on land characteristics. Using
a GIS program, we overlaid spatia data coverages of dopes, soils, and proximity to arterid
dreets. The lines defining areas of dmilar dope, soil, and proximity define the boundaries of
tracts. Thus, dl the land in each tract has smilar characteristics, and therefore smilar market
vadue. This makes sense even though land is often sold in its exising legd configuration
because the developer of the parcd will tend to sdl development rights to the land on the
parcd that is of rdatively low vaue (which is pat of a tract as we have defined it), and,
conversely, purchase development rights for land that is of rdaively high vdue. The market
will encourage development or preservation of these tracts as such, regardless of existing
legdl parcel boundaries® Map 44 shows that the parcel boundaries reflect the origind square
survey grid much more than the pattern of natura topography of the land.

Of course, Map 44 is not very informative by itsdf. It is more informetive to look a a
series of maps that show the pattern of each land characteristic separately. Map 45 shows the
land within 200 feet of arterid dtreets. It's no surprise that these areas form a network, and
sometimes  developers  presarve  them; though not common, it's not difficult to find
devdlopments in which the developer chose to leave a buffer of forest between the arterid
dreet and the first building lot. And, in practice, preserving this land may provide sgnificant
benefits not only to homebuyers but dso to drivers and cycliss. The totd land area within
this 200-foot buffer is about 20% of the totd in the study area.

Map 46 shows the land in the study area that is either steep or flat, which comprise about
28% of the dudy area The dteep land comes in two varieties. tha in ravines that contain
creeks or that in steep, devated hillsdes. Importantly, both of these are rdatively codly to
develop and offer rdaivey high environmentd benefits. The ravines are associated with wet
aess, and the steep dopes provide views, which the empirical evidence suggests, that
household's value. The flat areas are cheap to develop (and, therefore, often developed), but
are less vauable than moderate dopes to developers. It is not clear that the environmentd
vaue of flat forested aress is lower than that d moderately doped forested areas. Also very
important to note is the digtribution of dopes, the paitern begins, a leasst, to form a naurd
network.

That network expands with the addition of non-sandy soils. Map 47 shows the location
of sandy versus nonsandy soils. About 31% of the study area lacks the sandy soils that

® That said, there is no doubt that the costs associated with buying and selling development rights, identifying
high-value from low-value land, and adjusting parcel boundaries to better accommodate standard streets and lots
inhibit the precision with which our model would apply to reality. Still, taking this admittedly extreme approach
seems to make much more sense in this context than the other extreme approach of working with parcels.
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developers vaue. But much of this area overlaps areas with undesrable dopes. Map 4-8
overlays the nonsandy soils on the dopes coverage. The area that has both undesirable
dopes and non-sandy soils comprises about 42% of the jurisdiction (i.e., about 58% has both
good soils and dope). Importantly, the combination further contributes to a natura network
pattern. If these are indeed the areas that a market in development rights would tend to
preserve, then it would appear that such amarket may have vaue in preservetion efforts.

At least two cautions are in order. First, we have picked our boundaries somewhat
abitrarily. Choodng different dope vaues, different soil compostions, or different road
buffers obvioudy affects both the amount of land in each caegory and to some extent its
pettern.  Presumably, these issues would be investigated more fully as pat of the planning
process leading to policy. Second, the patterns in natural characterigics found here may not
gengdize an aea of dmilar Sze dsawhere may have little variation in land characteridics.
And even in places where there is vaiation, the characteristics may not network well.
Neverthdess, it is not surprisng, and may be relatively common, to find the kind of naturd
networking illugtrated in the series of maps.

So, how does this variation trandate into land values? Figure 41 plots acres of land in
the sudy area in descending order (like the Vp curve) of their esimated vaue. The plot is
jagged because dl the acres in a tract with (reatively) homogeneous characteristics receive
the same value. The larger the number of characteristics considered, the smoother would be
the plot. This plot 5 our estimate of the \p curve in Figure 1-1. The average estimated value
of land in the study area is about $12,900 and the range of estimated vaues is evident on the
graph. The acres of lowest vaue are those close to an arterial dtreet, that lack sandy soil, and
that have a dope that is undesrable for development. The acres of high vdue have dl the
characteristics that are desirable in development (see Map 4-9).

Now, how accurate are these edtimaes? We think that the vertica postion and the
generd shape of the curve are reasonably accurate. The ordering of the specific units of land,
however, is probably less accurate; the ordering is sendtive to the market values we place on
each characterisic. How vauable is sandy soil or a perfect dope redtive to proximity to the
aterid dret? In practice, distance from an arteria street may work to diminish land vaue
due to the additiona cost of building access to it.” So, the shape and location of the land-
vaue curve are probably roughly right, and the acres to the left are generdly of higher vaue
than those to the right, but the precise ordering is dmost certainly off. Neverthdess, these
edimaes can give us quite a bit of ingght into the functioning of a market in development
rights, ingght that we describe in the next chapter.

V. Summary and Conclusons

The purpose of this chapter is to report the results of our effort to estimate the \b curve
of Fgure 1-1 for the land in the study area, and to look a the configuration in space of the

" In practice, development tends to work inward, away from the arterial street due to the cost of building access
roads. We've essentially assumed that having to wait for that process has no effect on the value of land near the
center of sections.
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land that a market in development rights would tend to preserve. Getting a fed for the vaue
of land is important because it represents the codts of preservation. Getting a fed for how the
land of rdaivey low vaue in resdentid use is didributed across space is important both
because we need to assess the value of that land in preservation, and because the results of the
andysis in Chapter 3 indicate that networks of preserved land interspersed with developed
land will tend to generate in aggregate greater loca benefits. These are the benefits the
development rights market taps to pay for land preservation.

Conducting the andlyss requires an identification of the land characteristics that matter in
this context. We argue that the agppropriate set of characteristics are those over which neither
the locd jurisdiction nor the future land developer has much control prior to the onsat of
development: location within the metro area, natural characteristics of the land, and existing
infrastructure that is unlikely to be moved. We asked deveopers to identify the naturd
characterigtics that affect their bids for land, and asked them aso to edimate the monetary
vaue of these characteridics in development. We combined these estimates with the sale
prices of developable parcels that we observed to sl in Plainfidd Township to build a smple
model of land vaues in the sudy area. The model predicts the vaue of tracts defined by their
characterigtics.

The results of the land-vaue modd, which are shown in Figure 48, appear reasonable in
generd. We discuss the shortcomings of the estimates, which are Sgnificant, but we argue
that the estimates are probably sufficiently accurate to serve as a reasonable guide for
edimating the financa aspects of a market in development rights. We show in a series of
maps the spatid didribution of the land of reatively low vaue in resdentid development.
The maps indicate that these lands form at least the foundation for a connected network of
forest preserves. The areas predicted to be preserved by the market also appear to contain
land of a leest average vdue as a generaor of environmenta benefits. These findings
suggest that a market in development rights may be a useful tool for land preservetion in this
area

These findings are, of course, specific to this area.  There are, however, undoubtedly
many other areas with amilar characteristics We turn in the next chapter to the conditions
under which a maket in devdopment rights might in generd be desrable reative to the
various other tools for open-space preservation as described in Chapter 1. We then use the
results of the land vaue modd to describe the financid characterisics of a market in
development rights in the Plainfidd study area.
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Figure 4-1. Estimated Per-Acre Land Values in the Plainfield Study Area
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Map 4-1 Location of Study Area within Plainfield Charter Township
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Map 4-2 Aerial Photo Mosaic with Ownership Lines for 1996
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Map 4-3 Topographic Slopes with Arterial Streets and Highways
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Map 4-4 Topographic Slopes with Ownership Lines 1996
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Map 4-5 Arerial Streets and Highways 200 Foot Buffer
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Map 4-6 Primary Developable Slopes and Steep or Flat Land
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Map 4-7 Sandy and Non-Sandy Solls
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Primary Developable Slopes with Sandy Solls
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Map 4-9 Premium Developable Tracts
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CHAPTER 5
THE PROSPECTS FOR A MARKET IN DEVELOPMENT RIGHTS

|. Introduction

Recdl that in Chapter 1 we set the stage for our analyss by developing a smple modd of
a regdentid land market in which preserved land generates externa benefits. We used that
model to identify and describe a range of generd mechaniams, shown in Table 1-1, with
which to dlocate land to preservation versus development. Many of these mechanisms are in
use, and it is common to see land preserved in a sngle jurisdiction using two or more of these
methods smultaneoudy. In Planfidd Township, for example, land is preserved by private
developers and landowners, by the jurisdiction using opertgpace zoning, and via a mix of
private and public effort usng large-lot zoning. We state toward the end of Chapter 1 that an
important objective of this report is to describe the conditions that should influence the choice
of policy mechanism.

The focus, of course, is on the conditions that might favor the use of a market in
development rights. We noted that a couple of policy tools that currently see use - large-lot
zoning with the option of cluster devdopment and transfer of development rights (TDR) -
represent innovations in the direction of a more generd market in development rights TDR
programs involve regulatory dlocatiion of land (like open-space zoning), but atempt to
digribute more equitably the net gains from preservation. Cluster development treats both
this equity issue, and provides the land developer flexibility in the dlocation of land. The
logicd next gep is a market in development rights in which the market plays a role not only
in the digribution of net benefits but dso in the dlocation of land to preservation versus
development. The questions are: Under what conditions does it make sense to expand the role
of the market in land dlocation? and How can this role be expanded in the context of the
current practice of land-development policy?

We tackle these issues in this chapter in three sections. Section Il draws on the materid
presented in the first four chapters to identify the key factors that influence the choice of a
policy tool for land presarvation. The objective then, is to identify conditions in the land
market that dlow us to choose among the dternatives in Table 1-1. One outcome of this
exercie is a determination of the conditions under which a market in development rights
might make sense as a mechanism with which to adlocate land to preservation.

Not surprisngly given the discusson in Chapter 4, conditions in the study area in
Panfidd Township gopear to approximate those under which a market in development rights
might work. In Section Ill, we take the estimates of land value reported in Chapter 4 to
amulate the dlocation of land by a market in development rights. We report estimates of the
market-clearing price of development rights, and how the market affects land vaues and
digributes the implied net benefits from preservetion. Importantly, this smulation indicates
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how big the benefits from preservation have to be to warrant (i.e,, to pay for) varying amounts
of land preserved.

This smulation exercise reveds both the potentia strengths and wesknesses of a market
dlocation of land to presarvation. In generd, any land presarvation policy will be
implemented in the broader context of land development policy and planning. In Section IV
we argue that a key advantage of a market in development rights - at least when conditions
ae genadly favorable - is tha the sysem potentidly integraies readily into the current
mixed-market dlocation of land across developed uses.  The intuition is smple.  As with
other land uses preservation generates benefits. In contrast with other land uses, the owner of
the preserve cannot easly collect on those bendfits The market in development rights
changes that. The implication is that preservation can be treated like any other land use in the
presence of a market in development rights.

[I.  TheFactorsThat Influence the Choice of Preservation Policy

The purpose of this section is to identify the characteristics of the local land market that
influence the choice of policy tool with which to tackle land preservetion. To do this
however, we fird need to be clewr on wha the ovedl obectives of land
development/preservation policies are.  Importantly, policy objectives can differ across
jurisdictions.  For our purposes, we need a smple set of objectives that are common in
practice, if not ubiquitous. The framework that we provide can reedily be modified in the
presence of objectivesin addition to those that we describe.

Not surprisngly, we choose some rather practica objectives.  However lofty the
language in planning documents and policy discussons, experience indicates that practicd
economic condderations usudly drive practica policy. Let's go back to the setting of Chapter
4: decidons about development policy prior to the onset of large-scde development. The
jurisdiction condgsts mainly of landowners. These landowners understand that the jurisdiction
Is on the verge of developing, and they want to make the best of it. At the smplest levd,
making the best of it means putting in place land deveopment policies tha generate the
largest net benefits for future users of developed land. As usud, the land market capitaizes
these net benefits into the market prices of developable land. Good policy means greater
wedlth for these landowners. We take this as the basic driving objective.*

Usuadly, a generd objective leads to more specific objectives.  Experience and the
andyss depicted in the figures in Chepter 1 suggest three somewhat less general objectives
needed to achieve the most genera one:

Efficiency in land allocation. As shown in Figure 1, acres A through M ae
worth more in presarvation than they are in development. The net benefits from
preservation are equa to the area of the triangle ac. In generd, land dlocation
decisons, whether between development and preservation or between residentid

1 We recognize both that objectives vary among landowners, and that the model objective can change over the
course of development. Nevertheless, given that any analysis of policy requires simplifying assumptions, these
appear reasonable, at least as a start.
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and industrial, should capture these benefits. Moreover, the jurisdiction needs to
choose the levd and qudity of various public goods and services to maximize the
net (discounted) benefits generated.

Equity in the distribution of net benefits The redly rough discussons a public
meetings often revolve around the fairness of a policy or of a specific land-use
decison. Even if a policy generaes net benefits, implementing that policy often
depends on finding away to distribute those benefits equitably.

Low administrative costs Implementing policy has costs. These costs, which are
known in economics as transactions costs, reduce the net benefits generated by the
policy. The choice of a regulatory (centrdized) versus a market (decentralized)
dlocation mechanism often hinges on therr reaive adminidrative cods  The
generd rise of the market sysem is a result, in part, of the market's ability to
reduce transactions costs.

Taken together, these objectives give us a framework with which to evduate the generd
policy tools avalable within the relevant context. A key issue that permestes, and often
confounds, discussons of policy is the need for making trade-offs. We cannot dress this
enough. Redidicdly, the practicd objective is dmost dways not to pick a costless tool
(though it would be lovely if one were available), but to pick a tool that generates the grestest
net benefits. There are stuations in which large benefits require large costs.  In generd, each
tool will in practice involve some trade-offs among the foregoing objectives. None of them
will generdly be pefect. The trick is to accept the costs and identify the tool thet yieds the
greatest net benefits.

The next task is to identify the kinds of variables tha define the context. For example,
why is it that Plainfidd Township currently uses more than one tool for land preservation?
Our answer is that different tools best meet the above objectives in different Stuations. We
would like to identify a short lig of the key variables that influence the choice of tools. We
proceed in the context of the policy tools described in Table 1-1. Table 51 reproduces Table
1-1 except that the descriptions of policy tools are replaced by a short list for each policy of
the key conditions that warrant its use. To avoid repetitiveness, some of the conditions that
overlgp mechanisms are shown only once. We work through each policy in turn.

Condder first the market mechanisms. The key idea here is that the market will preserve
land if the developer can capture most of the loca benefits of preservation through higher
building lot and house prices. Developing a large parcd facilitates this, but it takes a strong
market to alow cos-effective financing of development of a large parcd. The market in
development rights treats these problems in areas in which developable parcels tend to be
sndl, and the market rdaively dow. In ether case, the market will have trouble networking
privately preserved open space. It helps if the naturd characteridtics that affect land vaue are
oriented gpatidly in a way that facilitates networking.  Neverthdess, the benefits of
networking to each landowner must outweigh the codts of necessary negotiations with other
landowners (i.e., transactions costs) for the market, by itself, to get the job done.
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Table 5-1. Conditions That Warrant Choice of Policy Tool

Allocation mechanism Key conditions for choice of mechanism
Market
No intervention - Large development parcels available (or low land assembly
costs)

Relatively strong market for development

Market in development rights - That land naturally forms networks and is oriented to
generate benefits to development

Land of low value in developed use has high value in
preserved use

Regulatory
Open-space zoning - Land of relatively high value in preserved use is readily
identifiable
That land has low value in development
Purchase of land or - Preservable land has high value in development

development rights (PDR) Benefits accrue over a wide area or over an area already

developed
Transfer of development - Land of relative value in preservation also is relatively
rights (TDR) valuable in development

Benefits accrue over undeveloped area
Mixed market/regulatory

Large-lot zoning - Land with characteristics suitable for preservation is
distributed equally across parcels

Land preserved on private lots is valued more highly than
land preserved in public networks

Market in DRs with . Land characteristics favors a market in DRs

planning/zoning Jurisdiction can facilitate networking of preserved space

and guarantee preservation of high-value lands

The lagt condition, that land of reativey low vadue in resdentid use should have
rativdy high vaue in presarvation, deserves further comment.  This condition is not
required if parces are large. The developer of a large parcd is in the pogtion to properly
trade off vaue in resdentid versus preserved uses. Because much of the benefits generated
by preserved land spill over onto neighboring parcels, the developer of a amdl parcd will
concentrate less on preservation vaue and more on the vaue in resdentid use; the preserved
land will mosily be that with rdaively low vaue in resdentid use. Thus the reguirement thet
this land is reasonably vauable in preservation in the context of a market in development
rights.
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Next consder the conditions that affect the choice of a regulatory policy. The first one,
that land of reaively high vaue in preservation is readily identifigble, is a criticd one. The
key codts of a centraized dlocation mechanian ae those of collecting and processng
information, crafting a regulatory dlocation, and enforcing that dlocation. These cods,
which are a form of transactions cods, can be high for an autarchy, and higher yet in the
context of an open and democratic decison-making process (note that most large firms aren't
very democratic). It's these codts that support the use of market dlocation mechanisms.
Neverthdess, there are gtuations in which the land that should, from a purely economic
perspective, be preserved is reasonably easy to identify, though that may be the case less often
than it appears.’

The main difference between the three regulatory approaches in the table is in how the
preserved land is ‘paid for'. Under zoning, the landowner bears the cost of preservation.
Thus, zoning meets the equity criteria only when the land zoned for preservaion has low
market vdue in development. Publicly presarving land that has high vdue in deveopment
usualy requires purchase a market prices of the land or development rights® The locd
government can raise funds to do so through any regular taxing mechanism, though some
form of tax on land, such as a property tax or development tax, seems reasonable because the
benefits of preservation capitdize into the value of developed or developable land.

A trander of devedopment rights (TDR) program raises money for preservation when the
land that receives the benefits of preservation is undeveloped. In principle one coud just as
readily implement in undeveloped areas a purchase of development rights (PDR) program as a
TDR program. Land is centraly dlocated under both systems, and money for preservation
can be raised from the same sources. The advantage of the TDR program is that a market in
DRs reduces the costs associated with trandfers of cash. An advantage of the PDR system
from the standpoint of the owners of developable land is that, in principle, the aggregae
trander of funds is generdly smdler than that under a TDR program. The price of dl DRs
under a TDR system in principle equals the most expensive DR under a PDR system.*

Findly, the mixed maket/regulaiory tools. As we discuss in more detal later in the
chapter, the gpplications of what we have categorized under 'market’ and 'regulatory’ would
amog dways in practice involve a mix of market and regulation. But that mix may wel be
more subtle, more implicit than explicit, than that involved with the two tools listed explicitly
as mixed market/regulatory.

2 It may be the case that land with relatively high value in preservation also has high value in development.

Economic efficiency alone may dictate development.

% We use the term 'usually' because landowners complain with vigor about unfair zoning mainly when they have
come to believe that they in fact own the development rights. In some areas, in contrast, landowners have come
to understand that they probably do not in practice have the right to develop wetlands or other areas that the
community has made clear its dedication to preserve. This understanding eventually capitalizes into the value of
the land for development; devel opers bid on the land with the knowledge that they probably must preserve some
of the parcel. Open-space zoning may be politically viable as a means to preserve land with value in
development when thiskind of capitalization has occurred.

* In practice this may not be the case. See Thorsnes and Simons (1999) for amore detailed description.
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The key advantages of large-lot zoning are equity and relative ease of adminigtration. At
its ampledt, the zoning authority places a maximum dengty condraint on the land in the
preservation zone. The system seems equitable because the same dengity congraint goplies to
dl land in the zone. The sygdem may dso be efficent if land suitable for preservetion is
evenly digributed over parcds and preserved land is more highly vaued in private lots, or on
communa land around clugtered lots, then in publicly accessble networks of open space.
Land dlocation is decentrdized to the extent the landowner can decide where on the parce to
place houses, and whether or not to cluster.

The market in development rights potentialy increases the efficiency of land dlocation
(and, therefore, the aggregate value of land) when land suitable for preservation is distributed
unevenly over parcels, and when networks of open space are desirable. Indeed, one important
function of the locd government is fadlitating creetion of this network. Of course, within this
network of open space, there may be advantages to other public infrastructure, such as bike
paths and nature trails. And, of course, the characteristics of other public infrastructure must
also respond to the characteristics of the preserved space. And, as noted, the market may not
preserve some aress highly suited to preservation. We discuss these issues in detail in Section
IV of this chapter.

In the meanwhile, we provide a fed in the next section for the financid characteristics of
amarket in development rightsin the sudy areain Plainfiedld Township.

A Simulation of a Market in Development Rights in the Plainfield Study Area

A key concluson from the modd of a market in development rights described in Chapter
1 (in Fgures 1-1 to 1-3) is that an ‘unfettered market in DRs will tend to dlocate to
presarvation land of rdaively low vaue in resdentid uses This makes sense when you
congder the incentives faced by the owner/developer of a parcd. If he is initidly given the
right to develop 60% of his land, he'll look closdy a how the characteristics of the parcd
vary with respect to vadue in resdentid uses. If it dl looks good relaive to the market price
of a development right, he'll buy more DRs If little of it looks good, hell sdl DRs. The
developer condders the relative benefits generated by the preserved land only to the extent
that they accrue to the developable parcels on dte. If developable parcels are relatively sndl
- which they probably are given that the DR market is in use - then owner/developers will in
generd focus more on the costs of preservation than on the benefits.

The key input, then, to an andyss of the functioning of the market in development rights
is a modd of the vadue of land in developed use, such as that described Chapter 4. Given a
choice of the overal amount of land to preserve, we can agppedl directly to the modd to
amulate which tracts of land the market in DRs will tend to preserve the rdaively low-
vadued land. We showed how these areas are didributed spatidly in the series of maps in
Chapter 4. Asuming that the bass of the moded is reasonable, i.e, that we accurately
identified the variables that affect land value, the good news from these maps is both that
these lands begin to a form a network, and they appear in generd to be of at least average
vauein preservation.
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The next step is to use these edimates to investigate the financid aspects of a market in
development rights. Return to Figures 2 and 1-3 in Chagpter 1. The jurisdiction chooses the
proportion of land in the market area to presarve, idedly A'/M. The benefits from
preservation capitaize into the market vaue of developable land. The market-clearing price
of a devdlopment right is the vaue of development on the A’th acre: each acre of higher vaue
in development warrants purchase of a DR, each acre worth less in development encourages
sde of a DR. While our land-vdue mode gives us an esimate of Vp, our knowledge of the
MEC curve is reatively scant; we can only fed confident that the right-hand sde of the MEC
curve is a least $14,000 to $16,000 assuming that one acre of preserved land generates
benefits to a least two building lots The dope of the remander of the MEC curve is
unknown.

So, we dill lack some of the information needed to gpply the market modd of Chapter 1
to the Plainfidd study area. We don’'t know A. And we don’'t know the area of the MEC
curve between A” and M, which is equa to the tota benefits of preservation that are
capitalized into the price of developable land. That is, we don't know how much the Vp
curve shifts up as a result of the preservation program. This represents a frudrating lack of
information, information we don't have because it is very difficult to estimate.

We can, however, proceed with a smulation of the DR market. Since we don't know
A’IM, we arbitrarily choose severa candidates: preserve 30%, 40%, and 50% of the land in
the study area.  Note that the location of A is defined by the intersection of the Vb and MEC
curves. the A'th acre has the same vaue in preservation as in devdlopment. Thus, assuming
in each case that we picked A accuratdly, then we know the benefits generated by the Ath
acre. Now, according to the figure, that marginal acre generates lower benefits than dl the
other ‘inframargind’ acres to its right. Thus, the minimum vdue of the totd bendfits
generated, assuming we picked A" reasonably wel, is A™’s vaue in development times the
total number of acres preserved. This edimate of the tota benefits generated dlows us to
caculate a lower bound on the benefits per developed acre (how much the \p curve shifts up)
and, therefore, the market-clearing price of a devel opment right.

The results are shown in Table 5-2. Condder firg the numbers in the firsg column of
results. Preserving 30% of the land in the study area amounts to about 2250 acres preserved.
Going back to our land value modd depicted in Figure 41, and going 2250 acres from right
to left yidds a market value of $11,000 in resdentid development; dl of the acres preserved
have estimated market values of $11,000 or less. If it makes economic sense to preserve an
acre worth $11,000 in development, then the benefits generated by that acre, and every other
acre preserved, must be at least $11,000. So, the total amount of benefits must be a least
$24.7 million ($11,000 per acre times 2250 acres preserved). Spread these benefits over the
5250 acres dlowed to develop, and their value increases on average by about $4700 ($24.7
million divided by 5250). This, of course, amounts to about $2350 per house if land develops
a an average of two houses per gross acre.®

® A ‘gross’ acre includes not only the building lot, but also the land occupied by streets and other non-housing
land uses. The assumption of two houses per gross acre probably implies building lots of about $15,000 square
feet, which islarger than the median subdivision ot in Plainfield Township, but not atypical in suburban areas.
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Table 5-2. Estimated Financial Impacts of the Market in Development Rights

Proportion Preserved 30% Preserved 40% Preserved 50% Preserved
Acres Preserved 2250 3000 3750
Marginal Benefit Generated $11,000 $12,500 $13,500
Minimum Total Benefit $27.4 mil $37.5 mil $50.6 mil
Avg Per-Acre Capitalization $4714 $8333 $13,500
Avg Per-House Capitalization $2357 $4166 $6750
Market-Clearing Price of DRs $15,714 $20,833 $27,000

These reaults indicate that preservation of 30% of the land in the market area could be
‘paid for by sde of devdopment rights if, on average, the preservation program raises
building-lot prices by $2350. This obvioudy compares favorably with the estimates of $7000
to $8000 reported in Chepter 3. Of course, far less than 30% of the land is currently
preserved in Plainfidd Township, so the supply of building lots close to a preserve is smdl,
which bids up the price of that proximity. Moreover, the results reported in Chapter 3 suggest
that the direct proximity effect is localized. Neverthdess, it does not seem like a large Stretch
to think that building-lot prices would generdly rise by about $2500 in an area in which 30%
of the land is committed to preservation in a network of forests,

The numbers change as a larger proportion of the area is presarved. Average per-
building-lot capitalization rises to about $4200 to preserve 40% of the land, and higher yet to
$6750 to preserve 50% of the land. To put this in perspective, the price of subdivison
building lots of roughly $15,000 square feet would have to rise from about $35,000 to about
$40,000 to pay for preservation of 40-45% of the total land area. Houses on lots of this price
typicdly sdl in the range of $200,000. So, on the remaining 4500 or so acres alowed to
develop, the market would have to attract about 9000 households willing to pay, on average, a
roughly $5000 premium for genera proximity to the preserved network. The market-clearing
prices of the right to develop an additiond acre would be high: about $21,000. But the price
reflects both the opportunity @st of and benefits generated by the preservation effort. Sde of
development rights clearly provides compensation for preservation.

Unlikely to be logt on land owners is that raisng the market vaue of the development
rights they own entals attracting home buyers who vaue the amenities on offer.  Those home
buyers will be interested not only in environmental amenities, but dso in the qudity of the
full range of public services and neighborhood characterigtics.  Indeed, the orientation of the
open space will influence the range of development policies considered by the jurisdiction.
We condder these issuesin the next section.

IV. Land Development Policies and the Market in Development Rights

So far in this chapter we have described the conditions under which use of a market in
development rights might be warranted as a rddivey effective, efficient, and equitable means
with which to preserve naturd areas. Much of the area in the Plainfidd Study Area appears to
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meet these conditions. Our smulation of a development rights market in the area indicates
that the locd benefits required to 'pay for' preservaion are not out of line with what the
admittedly scant empirica literature suggests is reasonable. A key quedtion that remans
concerns how a market in devdopment rights a least in principle fits within the common
process of land-development regulation.

Our argument is that it fits raher neatly, & leest as wel as more commonly used
preservation tools. The key ingght is that the market in development rights makes preserved
land productive both generally and for the owner of the preserved land. Open-space zoning,
for example, may not dramaticaly reduce a landowner's wedth if he has development rights
to sdl. This suggests that the locd government may be able to consder preservation much
like it does other land uses resdentia, commercid, indudrid. In this section, we describe
what that might mean in practice.

Its useful to frame the discusson by beginning with a description of how economists
thinking aout zoning (and land-use regulation generdly) has evolved. Zoning has typicdly
been viewed in the economic literature as a stand-aone type of loca government regulaion
(see, for example, Crone (1983)). It is usudly modeed as setting some kind of condraint that
redricts use or dengty. This makes sense because it comports closdly with what one sees in a
dandard zoning ordinance. Zoning 'binds when the buyers and sdlers in the market would
rather have configured land use in a way tha the zoning redricts, they want commercid
ingtead of the zoned residentid, or they want smdler building lots than that dlowed.

Empirical researchers have st out to determine whether zoning does very often bind.
The concern is that snce the locd zoning authority is so locd, it might be difficult in practice
to resig the forces of the market. Evidence of binding zoning is a discontinuous jump or drop
in land vaues a zone boundaries. Commercid land near a mgor aterid or freeway
intersection, for example, usualy commands higher prices than resdentid land. The vaue of
the land to commercid users, however, usudly drops quickly with disance from the arterid
dreet or intersection. The market would tend to dlocate land to commercid uses until its
vaue to commercid users fdl to its vaue in resdentid uses. The vaue of land on each Sde
of the land-use boundary would be about the same. If it wasnt, the boundary would tend to
move as landowners sold to the higher bidder. A dandard condition for equilibrium in the
land market is that land values don't fal or jump much at land-use boundaries.

Whether land vaues jump or drop a zone boundaries can be tested using the kinds of
regression techniques that gppear esewhere in this report. The results of land-market studies
conducted in the 1970s and 1980s are mixed, but many report evidence of land-vdue
differentids a zone boundaries. Maybe the zoning authority typicaly exercisss more clout
than many economists would expect.

More recently, empiricad researchers began to wonder if teing datisticaly for land-
vaue differentids isn't more complicated than the early researchers saw. The problem is a
common one in daidicd research: unobserved differences in the characterigtics of land.
Perhaps the land zoned for lower-intendty development, which had lower market vaues, was
zoned that way because of characteristics that the researcher couldn't observe. In this case the
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esimate of the jump in land values d the zone boundary would be biased because the zoning
variable picks up (proxies for) the effects of the missng control variables.

Would it be the case that the edtimated land-vaue differentids would persst with more
caeful andyss? More recent analyses (eg. McMillen and McDondd (1991) and
Pogodzinski and Sass (1994)) suggest not. It seems likely that the vast mgority of the run-of-
the-mill zoning that dominates the landscape does more-or-less follow the market. The
market in practice has a big influence on practicd regulation. The evolution over time of the
zoning mep in Plainfidd Township is quite consstent with this view.

But that doesn't mean that zoning doesn't have an impact on the dlocation of land and
improvements.  We think that zoning metters in a least two ways. Fird, zoning should
probably not be thought of as a regulatory exercise separate from other aspects of land-
development policy. In planning principle, zoning should be consstent with a broader well-
defined plan for devdopment and the provison of public goods and sarvices in the
juridiction.  The reationship between zoning and the comprehensve plan in practice varies
condderably across juridictions. But whether the guiding light is more implicit than explicit,
it guides not just zoning, but aso the characterigics of other public infrastructure and services
that affect land vdues and devdopment. In messuring the effects of zoning dSatidicdly
researchers typically take as given the characteristics of these other public goods and services.

There is another criticd role of the comprehensive plan and the planning process. Prior
to devdopment, the vdue of land is determined by its vdue in resource use, usudly
agriculture.  In the areas around Plainfidld Township these vaues range from less than $2000
per acre to maybe $5000 per acre. Development leads to higher land values, among other
things. The vaue of some land, such as that near mgor arterid dreets, will grow more than
tha of other land. Who gets the big windfdl? The comprehensve planning process heps
determine that. Landowners begin to see how the area is likely to develop, which gives them
an idea of what their land might be worth when it comestime to sl to a developer.

The other aspect in which zoning matters concerns the digtribution of another kind of
windfdl. In practice, both comprehensve plans and zoning ordinances usudly evolve over
time its creators may see the plan as a vison for future development, but the vison is
typicdly blurry. A more reasonable way to think about the comprehensive plan is as a rough
guide that gives the generd direction for policy. Tha policy gets defined more cdearly
through the day-to-day negotiations that teke place in planning offices and a zoning
commisson medtings. The planning boards in most developing townships meet regularly,
often once or twice a month, to consder proposas from landowners and developers to budge
alittle or alot on the zoning and other development regulations.

These negotiations play a criticd role in the dlocation of red edate resources.
Landowners typicdly come in with proposds for regulatory changes tha will benefit them.
Sometimes the proposed changes impose costs on neighbors. The proposa is usualy rejected
if these costs outweigh the benefits to the landowner. The negotiations get more interesting
when the benefits of the proposed changes outweigh their codts. the proposed change has net
economic value. The negotiations then involve how to soread these net gains (the equity
factor). For example, a change in zoning from residentiad to commercid on a parcd on the
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border of the commercid zone may lead to a higher sde price, but commercia development
as proposed would reduce the value of residentid land nearby.

If there are net gains to the proposed change, then in principle the winners can more than
compensate the losers. The proposer would, of course, prefer not to make such compensation.
But he would also rather keep part of the net gain han none of it. The trick, and it usudly is
tricky, is how to accomplish the negotiations that are required to divwy up the net gans
Somebody needs to facilitate those negotiations.

The zoning board appears to be in a uniquely potent position to carry out this exercise.
They defined the problem in the first place when they adopted the zoning map and ordinance.
They have the legd power to change the regulation or to leave it as it is  They will make
some kind of decison that affects the alocation of resources. And they have the opportunity
to collect the information they need to make a good decison from the people who have that
information: the parties affected by the proposed change. They cdl a public meeting, and
everyone who cares about the proposa can have his say.

In many cases, this form of mediation probably results in a refinement of the regulatory
framework that generates consderable net benefits (i.e, greater economic efficiency). The
red trick is finding legd and acceptable ways to share these gans. Many times this involves
concessons by the landowner or developer requesting changes in the regulation.  For
example, a rezone from resdentia to commercid may be approved if the developer agrees to
design changes that improve the aesthetics of the development and safeguard the security of
nearby neighborhoods. He may agree to make off-Ste improvements or dedicate part of the
dte to the public as parkland. In principle, there are many ways to accomplish this. And the
zoning board, given its regulatory powers, may be the best group around to mediate these
negotiations.

So wha does dl this have to do with a maket in devdopment rights for land
preservetion?  Fird, condderation during the comprehensve planning process of using a
market in devdopment will greatly impact many decisons about land-development policy.
The process will generate not only a tentative dlocation of land to naturd uses, but aso
include decisons about the characterisics of public infrastructure and services, and the
characterigics of zoning and subdivison and building codes. Yet, this process will not differ
fundamentally from what currently occurs in the context of the alocation and regulaion of
developed land uses. The market in development rights alows policy makers to think about
natura uses like it does developed uses.

After that initid planning process, and the tentative dlocation of land across uses
including permanently preserved natural uses, the day-to-day negotiations that refine the plan
begin. Of course, the market plays a criticd role in the initid dlocation of land because
landowners care about the vaue of land and development rights. The market further plays a
role in the refinement because individud landowners and developers will propose changes
that they think will result in a net economic gain. Those gains will be exploited to the extent
that mediation results in an equitable way to share them. In short, the market in development
rights alows the jurisdiction to trest preserved land like it does other land uses. This seems to
be a sgnificant advantage relative to some of the other preservation tools.

Ch. 5, Prospects for a Market in Development Rights Page 511



V. Summary and Conclusions

This chapter concludes the report by assessing the conditions under which a market in
development rights may be a useful tool with which to pursue preservetion of natural aress in
a deveoping jurisdiction. The chapter begins with an andyds of the factors that influence the
choice among the various tools avalable for preserving land. A market in development rights
appears gppropriate where developable parcels are rdatively smal and the land market
relaively dow; land of rdativey low vaue in resdentid use is of reaively high vadue in
preservation; these lands are located in a pattern conducive to the creation of openspace
networks, and there is no strong reason for preserving large contiguous tracts of land. Though
these conditions certainly are specid, they may not be rae. In generd, the choice of policy
should depend on the local conditions.

We find that the prospects for a reasonably efficient market in development rights appear
to be good within the Panfidd sudy area. Our smulation of the land and development
rights market indicates that the average house-price premium required to judify a dgnificant
proportion of land preserved, e.q., 40%, is on the order of $4000 or about 2% of the price of a
typicd new house. Much of the benefits generated by preserved open space are probably
highly localized, but it seems likey that a program that preserves this much land in networks
would generate Sgnificant benefits even to households not located in close proximity to the
preserved land.  The rolling terrain offers opportunities for the loca government to negotiate
the preservation of networks of open space. Importantly, these conditions may not be rare in
the fringe areas of growing mid-size metropolitan aress.

The third section of the paper discusses how consderation of a market in development rights
would affect the genera process of planing and land-development regulation.  Our key
concluson is that the market in devdopment rights would dlow the locd jurisdiction to
consder permanent preservation much as it does other productive land uses. Though the
comprehengve plan and land-devdopment policy would be greetly affected by the
opportunity to preserve networks of naturd aress, the general process of policymaking and
regulation may not be much affected. All this taken together suggests that a market in
development rights could be a useful tool with which to facilitate the practica dlocation of
land to permanently preserved uses.
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