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Anchoring Rights
Douglass G. Norvell
Unrestrained anchoring rights for boaters.
like camping rights for forest wanderers.
are remnants of a pioneer mentality that
drove the first 200 years of American
history. Before the frontier closed and the
great American psyche began to constrict
and conflict. a high-spirited individual
could set sail, find an isolated cove, and
"drop the hook," much like our ancestors
could open their bedrolls indiscriminately
while heading west in search of money,
love, and adventure. Mobility was the
essence of the American dream.
Indeed, even as people sometimes
seem willing to sacrifice others' mobility,
we like to think of our own mobility as
sacred. Those who would recoil in horror
at the idea of unrestrained landing rights
for airplanes, open parking rights for
automobiles, or free ranging rights for
livestock often fight to protect their rights
to anchor at will in navigable waters. (In
the absence of anchoring rights, a boater
must keep his craft docked at a public
or private marina facility.) The issue of
anchoring rights surfaces regularly in
boating magazines, whose editors deplore
the ever-increasing encroachment of local
governments that seek to regulate anchor
ing in their individual jurisdictions. One
irate boater even launched an ambitious,
if short-lived, organization called STARS
(Sailors' Total Anchoring Rights Society)
to fight for freedom afloat.

Interestingly, in Japan, often seen
as a more structured society than ours,
boaters have traditionally anchored at
will. Rather than docking in marinas. as
do most American and European boaters,
thousands of Japanese have simply left
their yachts at anchor in rivers. return
ing when they wished to put out to sea.
However. in the last five years the Japan
Transportation Institute and other govern
ment agencies have begun to plan for a
series of marinas in strategic locations
around the coast, largely because of
environmental concerns. Boats gathered
in a marina are much easier to police.
control. and assist with waste disposal.
Many questions arise as we consider
the anchoring issue. For example, should
anchoring rights be sacred, such that
boaters are able to drop their anchors
wherever, and whenever. they please? Is
the public interest served by free-ranging
boats? Do restrictions on anchoring rights
have economic and social impacts? Can
public policy measures bring competing
interests closer to agreement? Batten
the hatches. and brace yourself against
a mainmast as we look for answers.

Who Anchors, and Why
Perceptions of anchoring rights issues
differ from group to group according to
their intended uses of public waters. The
groups, ranked according to how much
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they use the waterways, are: commercial
users, live-aboards, transient boaters,
weekend visitors, and emergency users.

Commercial Mariners
Commercial craft, from fishing boats to
ocean liners, require minimal amounts
of anchoring space (called roads); and
because their owners need to make
money, these vessels tend to minimize
their time spent in anchorage (usually
less productive in terms of revenue).
They anchor as a navigational necessity,
usually in protected deep-water sites such
as Bolivar Roads in Galveston, Rebellion
Roads in Charleston, and Hampton Roads
in Norfolk. Every ocean port has desig
nated anchorages, often unobtrusive areas
out of public view where ships can lie
unnoticed until their berths are free, or
until the necessary arrangements are
made for the resumption of commerce.
Live-aboards
People who reside on their boats, live
aboards as they are known in boating
circles, use anchorages intensively. Al
though most live-aboards lie at. marinas
with utilities, parking, telephones, and
other amenities, increasing numbers of
Americans opt to live aboard their boats
at anchorage near urban areas.
Large communities of anchored
live-aboards are found in California and
Florida. In Sausalito, where on-shore
housing is very expensive, a small com
munity of people have lived on boats
anchored in Richardson Bay for decades.
However, five nearby municipalities that
are unhappy with this arrangement have
formed the Richardson Bay Regional
Agency and hired a harbor master. The
live-aboards are being "abated" through
attrition; abandoned boats are seized and
towed, and new boats are not allowed.
Eventually the community will disappear.
In Florida, large concentrations
of anchored houseboats lie from Key
Biscayne to Key West. In Biscayne Bay,
east of Miami, a live-aboard community
resides on anchored boats near the Dinner
Key Marina, sometimes camping out on
a spoil bank island called Number Three,
located only 500 meters from City Hall.
The live-aboards play cat-and-mouse
games with the harbor patrol, the marina
management, and other authorities who
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find them annoying. One proposal for
controlling live-aboards called for lining
the island's shores with rocks to make
landing more difficult, but Biscayne Bay
is a marine sanctuary where permits to
alter banks are extremely difficult to
obtain, so the project was abandoned.
Today, about 200 boats housing
live-aboards are anchored near Number
Three. Some live-aboards use the Dinner
Key Marina's dinghy dock as they corne
and go from their floating homes. Others
live on anchored boats near Stiltsville,
a guerilla community at the south end of
Biscayne Bay. Most Stiltsville houses are
built on posts that were driven deep into
the floor of the bay prior to environmen
tal prohibitions, and now are protected by
grandfather clauses. Farther south, inlets
surrounding Key West are filled with
boats at anchor serving as residences for
workers in semi-skilled jobs.

Transient Boaters
Transient yachts migrate from north to
south, and back again as seasons change,
mostly along the US eastern seaboard,
although increasing numbers move each
year from Midwestern marinas through
the "Tenn Tom" Waterway connecting
the Tennessee River with the Tombigbee
River in Mississippi. Prior to the "Tenn
Tom's" opening in stages during the late
1980s, yachts migrating from the Great
Lakes to Florida went all the way to New
Orleans to enter the Intracoastal Water
way. But the "Tenn Tom" cut 640 miles
off the trip; as a result, traffic increased
dramatically. While most transient pow
erboats stop at marinas to refuel and take
on supplies (stores), many transient boats
stop at anchorages, most of which are
listed in the Waterway Guide.
This Waterway Guide description of
an urban anchorage tells the boater what
to expect at Fort Lauderdale:
A cove forming an indent along the west
shore immediately south ofthe Las Olas
bridge offers the only designated anchorage
within the city limits, so it's usually very
crowded. Boats may not anchor here for
more than 30 days during any twelve month
period. The first 24 hours are free, after
which a fee is charged. The fee includes
use ofa dinghy float on the northern shore,
water, trash pickup. parking. and a small
park at the dinghy dock. The city dock·
master will come by to pick up the fee.
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Clearly, Fort Lauderdale keeps a sharp
eye on, and tight control over, transient
boaters. Yet other communities offer
more hospitable, less restrictive transient
boater policies. Consider the Waterway
Guide's description of anchorages at
Burlington, VT, an inland port on Lake
Champlain connected to international
waters through the St. Lawrence Seaway:
There are three ways to visit Burlington
by boat. The first is to anchor behind the
southwestern end of the breakwater. Be sure
that you identify the buoys that mark the
limits of this free anchorage, and be sure
that you will not swing beyond them with
a wind shift. The holding is good, but
because ofthe depth. you can expect to lay
out at least 100 feet ofanchor rope. The
convenient floating dinghy dock that serves
the anchorage is located at the south end of
the waterfront park.

Note the differences in these anchorages.
Fort Lauderdale, with a heavy traffic of
visiting boaters, charges for anchoring
and limits the numbers of days a boat can
anchor during the year. Burlington, with
fewer visitors, provides free unrestricted
anchoring rights to visiting boats.
Some cities, such as Chicago, offer
unrestricted anchoring rights. Transients
visiting Chicago can anchor at will,
except in traffic lanes (such as the gap
at the entrance to the Chicago harbor),
within 300 feet of a boat mooring area, or
within 100 feet of a shoreline. Moreover,
an area north of Navy Pier and south of
the filtration plant is set aside for small
boat anchorage. It may seem ironic that
visiting boaters can anchor at will, and
without charge, right next to some of the
most valuable real estate in the Midwest.
But getting ashore is another matter.
Most of the waterfront land in Chicago
is owned by the Chicago Park District,
which is the largest marina operator in
the world, and visiting boaters at anchor
have very limited access to dinghy docks
and boat ramps, or to private transporta
tion once ashore. Indeed, the city's sparse
supporting facilities limit boaters' ability
to enjoy the liberal anchoring rights.
Moreover. at night Chicago's waterfront
is a dark, forbidding place for anyone not
docked at a marina or yacht club. The
boater wishing to go ashore would be
much better off paying transient rates at
a marina facility, or arranging for recip
rocal privileges through a yacht club.
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Weekend Visitors. Emergency Users
A weekend visitor leaves one city and
sails to another in search of adventure
(or perhaps merely a change in scenery),
often anchoring upon arrival at the
destination. Typically a middle-aged
power boater in a craft more than thirty
feet long, the weekend visitor usually
stays less than three days. Weekend
boaters sometimes are traveling to special
events. For example, large numbers of
boat-borne visitors regularly attend Uni
versity of Tennessee football games at
Knoxville; they can simply anchor in the
Tennessee River, travel ashore aboard
their dinghies, and walk to the stadium.
Similarly, visitors to the Spoleto Festival
in Charleston, SC often enjoy concerts
from their anchorage in the Ashley River.

Boaters may also seek anchorage
for the same reasons that motorists leave
cars at the side of the road. When engines
quit, propellers bend, or electronics crash
a boat can be stranded for days. Similarly,
during a hurricane the operator of a small
boat normally finds a river and anchors
until the storm is spent or moves inland.
Competing Uses
There are also competing uses for the
water itself. In an open space (a/etch),
for example, the sailboater can find a
prevailing breeze, trim the sails, and set
back for a leisurely, uninterrupted sail (a
long reach); the offshore powerboater can
reach full bore speed or compete against
another racer; the water skier can carry
out skilled maneuvers; the angler can cast
into an uncluttered cove; and people on
the shore can reflect quietly while enjoy
ing the view. But each of these uses
precludes the others. In the absence of
private property rights on the water, the
US Army Corps of Engineers becomes
the allocating mechanism. The Corps,
with jurisdiction over all navigable waters
in the country, designates anchorages,
which are policed by the Coast Guard.
Illinois Real Estate Letter

Parties other than recreational
boaters that hold anchoring rights
concerns include business interests;
environmentalists; land owners; and the
federal, state, and local governments,
with more intense activity generally
observed at lower government levels.

Business Interests
Well-organized business interests
(such as pushboat and barge companies,
riverboat gambling operations, and grain
elevators and coal tipples located along
rivers) are dedicated to maintaining
unimpeded waterways. I saw the effec
tiveness of their efforts first-hand in 1990
and 1991, when I worked with an Illinois
entrepreneur who wanted to develop an
anchored floating dry dock.

The proposed dry dock and winter
storage facility was to be located in the
Brandon Pool on the Des Plaines River,
an area near Joliet just upstream from the
Brandon Locks (where I-55 crosses the
river). Because the Des Plaines seldom, if
ever, freezes, boats could have moved in
and out of the dry dock for painting and
hull work during winter, and been ready
to set sail in the early spring. The planned
facility was particularly suitable for large
boats. Vessels sixty feet and longer are
hazardous to move in an out of the water
because they tend to "wrack," with a
loosening of through-the-hull fittings
(such as water intakes and outflows) that
can cause them to sink far from shore. It
was a good project, and well underway
until commercial interests got involved.
At a public meeting on the project,
tugboaters and their allies filled the room
with men and women who make their
living on Illinois waterways. As they
perceived the project, it was yet another
impediment to navigation on an already
crowed river. Moreover, they argued.
tugboats coming out the Brandon Locks
headed upstream would pass the dry dock
with their engines "hooked up" at full
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power as they struggled to get underway
and find steerage. Not only would they
run the risk of colliding with the dry dock
should they miscalculate winds or waters,
but the underwater turbulence created by
their ten-foot towboat propellers would
dance large yachts against their moorings
or docks, resulting in a flurry of lawsuits.
Not one recreational boater, nor anyone
from the recreational maritime industry,
showed up for the meeting, other than the
entrepreneur, who happens to own a boat.
Environmentalists
Environmental groups regularly voice
concerns about anchoring, particularly by
large boats. Heavy anchors, they reason,
disturb the ecologies of submerged lands,
particularly those harboring coral reefs
and other subsurface structures. Regula
tions governing the Florida Keys Marine
Sanctuary, a 2,800 square mile preserve
stretching from Key Largo to Key West,
provide an example of anchoring rules in
their most restrictive form. Page 11 of the
regulatory document prohibits:
PlaCing any anchor in a way that allows
the anchor or any portion ofthe anchor
apparatus (including the anchor, chain or
rope) to touch living or dead coral, or any
attached organism. When anchoring dive
boats, the first diver down must inspect
the anchor to ensure that it is not touching
living or dead coral, and will not shift in
such a way as to touch such coral or other
attached organisms. No further diving shall
take place until the anchor is placed in
accordance with these requirements.

Although specific initiatives regulating
anchoring are uncommon, severe restric
tions on boating are being imposed on
more and more bodies of water.
LandOwners
In Florida, with its large boating popula
tion, all submerged land belongs to the
state, and anyone seeking exclusive use
of such land can be required to pay the
state rent (as much as $100 per year for
the bottom land under a marina slip).
Most submerged land is left in the public
domain, however. to be enjoyed by all.
Yet land owners along navigable waters
also exert political force on the anchoring
rights issue. Under the riparian rights
doctrine, land owners have tried to dictate
uses of waters adjoining their properties.
Still, because their pleas thus far have
page 4

been struck down in the courts, a boater
can legally cruise up a canal located
between the back yards of adjoining
houses to enjoy various water sports.
But when anglers start to haul fish
out of the canals, the situation can take
on a "wild west" aura. Waterfront land
owners - who often consider fish to
be tame pets, to whom they feed dry dog
food - can become angry, even hyster
ical, to the point of threatening anglers
with weapons, as if hunters had come to
their yards and begun to shoot their cats.
Even if they do not own the submerged
land, home owners along the banks can
feel threatened when boat-borne inter
lopers invade their waterways, or even
simply lobby for local ordinances that
promote boating and anchoring rights.

The Federal Government
The federal government seeks to preserve
anchoring rights as part of its role in
maintaining the free flow of commerce.
As laid out by the Continental Congress
of 1787, " ... the navigable waters shall
be common highways, and forever free."
The federal government's jurisdiction
includes tidal waters, as well as all con
necting rivers and canals. Federal control
thus includes most of the Mississippi
River system, reaching far into the heart
land. Generally, the federal government
acts to promote anchoring, as the Corps
of Engineers maintains anchorages by
dredging, and the Coast Guard maintains
security and enforces safety regulations.
Unless state and local ordinances serve
to restrict the free flow of interstate com
merce, federal authorities do not concern
themselves with waterway laws enacted
at lower levels of government.
Yet state and local governments
often do pass laws that restrict anchoring,
while states establish "go slow" zones to
protect manatees or other marine species,
whereas the Constitution provides for
navigable waters to be free and open.
What happens when local law disagrees
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with federal guidelines; which prevail
when conflicts arise? For individual boat
operators the answer is simple: local,
state, and federal laws all prevail, until
a court rules that one or more of them do
not (and then they are no longer laws).
In practice, prudent boaters obey all laws
and, because of the high stakes, challenge
the most restrictive in court. But most
state and local regulations that govern
anchoring are designed to be reasonable
enough to withstand judicial scrutiny.
State, Local Restrictions
Many states, particularly those with large
boating populations or year-long boating
seasons (such as California, Florida, and
Hawaii), have laws dealing with anchor
ing rights. though their principal thrust is

to push the issue to lower government
levels. California statutes create harbor
districts, with boards that may provide
regulation ofanchorages, wharfages and
dockage ofvessels within the harbor, and
it may establish and collect fees therefor. ..

Using this authority, the Harbor District
of Avalon sells mooring rights at prices
from $50,000 to $750,000, depending on
the size and location of the buoy. (Boats
can anchor outside the harbor for free.)
Florida's code states that:
Nothing contained in the provision ofthis
section shall be construed to prohibit the
local governmental authorities from the
enactment or the enforcement ofregulations
which prohibit or restrict the mooring or
anchoring offloating structures or live
aboard vessels in their jurisdictions.

Florida law clearly prods local officials to
police anchoring rights. And local areas
with large popUlations of visiting boats
gleefully enact restrictive laws. Riviera
Beach Gust north of Fort Lauderdale) has
a local ordinance stating:
It is declared to be unlawful for any vessel
to be anchored, moored or parked in a
stationary position in the prohibited area
for a period oftime exceeding eighteen (18)
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consecutive hours without the owner or
occupant obtaining a mooring permit from
the police department.

Virtually every town on Florida's Intra
coastal Waterway has similar ordinances,
vigorously supported by environmental
ists and waterfront land owners, and
certainly unopposed by marina operators
anxious to rent space to visiting boaters.

Operational Social & Economic Issues
Competing uses and conflicting laws
are not the only factors that underlie the
anchoring issue. A thorough analysis
also requires considering three social and
economic concepts: Maslow's Hierarchy,
defensible space, and the housing market.
Maslow's Hierarchy ofNeeds
Psychologist Abraham Maslow postu
lated that humans strive to meet a series
of sequential needs ranging from basic
physiological necessities of survival to a
form of inner fulfillment known as self
actualization. The behavior of boaters
who react dramatically to attempts at re
stricting their anchoring rights might be
explained by Maslow's Hierarchy: some
one with the time and money for serious
boating is in a heightened process of
self-actualization. Psychographic studies
reveal that boaters cherish, above all, the
feeling of independence and isolation as
sociated with extended cruises. However,
the reality of a given cruise may depart
from the boater's anticipations. Because
waterways are largely free goods, iso
lation becomes increasingly difficult to
achieve as the number of boats rises with
growth in population and incomes.
Isolation, however, remains the
goal of the serious boater; his lower-order
needs have been met, and hence set aside
in his mind while he focuses on the chal
lenge of being a master mariner. But then
along comes the pesky marine patrol or,
worse yet, an enraged waterfront property
owner holding an electric bullhorn (and
possibly a gun), informing the sailor that
he is trespassing on waters that he had
thought were free. Just as cowboys and
frontier scouts found themselves on the
fringes of American life after the frontier
closed and the heartland was sliced into
homesteads, free-ranging boaters find
themselves hemmed in by increasingly
urbanized waterfronts.
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Defensible Space
The concept of defensible space explains
the reactions of land owners and local
governments to visiting boaters. Defen
sible space is that area where encroach
ment is defined, be it by the individual,
family, neighborhood, nation, or other
group. A person might define defensible
space in terms of feet, or even inches;
while a nation might define it in terms
of miles, either vertically or horizontally.
Property owners tend to identify
defensible space in terms of sound or
sight. The condo dweller's defensible
space may end at the hallway door, while
the urban home owner's may extend to
the street, or even beyond (to a posted
guard in the case of a gated community).
To the owner of land along a canal, a
boat that anchors within sight and sound
of his back door has violated his defen
sible space, even if the canal rises and
falls with the tide and is ultimately con
nected to the ocean. Thus violated, the
land owner reacts defensively.
A boater's defensible space depends
on the boat's size (the larger the craft, the
greater the defensible space) and the situ
ation. Under international "rules-of-the
road" for watercraft, defensible space for
a boat underway clearly consists of the
craft and its right of way; for a boat tied
to a dock, defensible space becomes the
dockside. But defensible space for a boat
at anchoris a stone's throw; hence, it is
possible for a boat anchored in a canal
to be in a land owner's defensible space,
and for a land owner standing on a bank
to be in a boat owner's defensible space.
Housing Supply and Demand
Insights into the anchoring rights issue
are also provided by the housing market,
in particular the elasticities of supply for
different kinds of housing. Consider Key
West, which in the past twenty years has
been transformed from a sleepy Gulf port

to a trendy resort with thousands of hos
pitality industry jobs. Housing prices
rose with the dramatic demand increase
in spite of the increase in supply (about
a third of Key West's housing was built
during the last two decades). Residents of
Monroe County, which includes all of the
Florida Keys, have lower incomes, but
pay higher rents, than people in Cook
County, IL (they pay almost as much as
affluent DuPage County residents; see
Table I). In the Keys, the median renter
pays 25% of household income for rent
(while the median Cook County renter
pays 18% and the median DuPage renter
pays only 15%). As a result, many Key
West residents began living on boats.
The model illustrated in Figure l,
developed by Peter Colwell at the Uni
versity of Illinois, shows the interactions
between demand and the supplies of
various housing types. In this model,
SL is the supply of land-based housing,
SA is the supply of anchored housing,
ST is the total supply of housing, the
horizontal summation of SL + SA, and
D is the demand for housjng.

At lower levels of demand, D, and D z,
traditional land-based housing is cheaper,
so people live in houses, but as demand
rises and the supply of traditional housing
becomes somewhat inelastic, living on
boats becomes cost effective. Thereafter,
the total housing supply ST includes both
anchored and land-based units. At Dr
residents live in QL3 of land-based homes
and QA3 of anchored housing.
There are currently thousands of
boats at anchor in the Florida Keys with
people living aboard. According to the
Marine Patrol of Monroe County, there
are no restrictions on anchoring, other
than navigation and sanitation require
ments. A boat at anchor must carry an
internationally-prescribed set of lights
(easy to police) and follow state sewage
disposal laws (impossible to police).

Table 1
Economic and Housing Comparison of Monroe County (FL)
with Cook and DuPage Counties (IL): 1990 Census Figures
Measure
Median Household Income
Per-Capita Income
Median Gross Monthly Rent
Percentage of Housing Built 1980 - 1990
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Monroe
$29,351
$18,869
$589

30.3

Cook
$32,673
$15,697
$478
8.0

Commentary
Development on Key West is con
strained not only by the scarcity of build
able land, but also by the lack of a low
cost water supply. In the past. expensive
Defense Department desalinization tech
nology provided much of the city's water,
but today water is piped in from Florida
City, 130 miles up the Keys. Fresh water
availability is one reason why the state
seeks to regulate any further expansion
in Key West's live-aboard population.
Policy Implications
The anchoring rights controversy will
continue, driven by the increasing urban
ization of America's waterways and a
need for affordable housing in urban
areas. In the absence of initiatives by
state and local governments, anchoring
rights policies will be determined by the
courts, as affected parties attack each
other in lawsuits whose outcomes will
affect the overall public interest.
The public interest is best served
when property rights are clearly defined,
especially as the attendant property
becomes increasingly scarce, as has
occurred on our waterways. Among the
potential benefits of properly enacted
anchoring policies would be the stimula
tion of economic development and urban
redevelopment, as anchored housing
brought people to downtown locations
that would otherwise be deserted at night.
Boats also provide low-cost, easily moni

tored housing that can be expanded (or
contracted) in response to seasonal needs.
With these property rights ideas in
mind, localities could set urban water
front locations aside for live-aboards at
anchor. In towns like Tampa, Key West,
Jacksonville, and Beaumont, where busi
ness districts on the water are abandoned
at night, officials could simply establish
anchorages for live-aboards. Such a
policy initiative would increase the
attractiveness of downtown areas and
develop after-hour traffic flows. More
over, affordable housing would be within
walking distance of many jobs, turning
what was a problem into a public benefit.
At the same time, boaters benefiting
from these rights should expect to pay
prices that allocate limited space - on
water (a form of real estate), as well as on
land - to those valuing it the most highly.
It is not surprising that localities such as
the Sausalito and Key West areas have
seen the need to curtail boaters' anchor
ing activities. We might ask, however,
why they have not been more energetic in
seeking payments that would both reduce
congestion and compensate the public for
the use of its resources and services. •
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researcher is free to report findings that COllflict with
the views ofthe above-named groups or institutions.
Anyone whose views differ from thase expressed in
any ORER publication is encouraged to send comments
, or suggestions IJJ Edilor, IWNOIS REAL ESTATE
lETTER at the address Showll with editorial
informatioll on page 2.
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A Note on HThe Economics of Open Space"
Beck A. Taylor and Charles J. Delaney
If there are only two possible land uses,
then the marginal value of open space
is the marginal opportunity cost MC of
allocating one more acre to housing.
Our equations indicate that consum
ers will pay some base-level price (a) for
housing and some base-level price (c) for
open space, with housing price MV falling
and open space price MC rising as the
number of acres A devoted to housing
increases. Housing demand MV thus is
shown as a downward-sloping line, and
demand MC for open space as an upward
sloping line, in a graph that displays price
on the vertical axis and acreage on the
horizontal axis (see Figure 1). Finally,
we assume that the marginal cost for
producing either housing or open space
is constant (i.e., there are no economies
of scale). For ease of computation (but
without affecting our result), we can
assume that these costs are zero.
In this supply and demand model
for housing, the allocation that is optimal
for society is A', the number of acres for
which the marginal benefit to society of
An Alternative Approach
devoting land to housing is equal to the
Familiar supply and demand ideas can
illustrate why more competitive market
marginal cost. Note also that this is the
structures allocate more land for housing.
"competitive" allocation, which applies
if many different firms are developing
Consider a tract with Ar acres, all of
which will be allocated either to housing
the land. The allocation to housing and
(A) or to open space (Ar - A). Once the
open space also naturally depends on the
magnitudes of such values as a and c,
developers decide how much land to
devote to housing, the amount to remain
with higher a increasing the marginal
as open space thus is also determined.
value (demand) for housing and a higher
c increasing the marginal value for
For example, if Ar is 100 acres, then if 85
(A) acres are developed for housing, 15
open space (thus reducing the amount
of housing), other factors held constant.
(Ar - A) acres will remain as open space.
Finally, suppose that only one firm
The first assumption we make is
that consumers have diminishing mar
controls the decision on how land is to be
ginal values for both housing and open
allocated. The marginal revenue for this
monopolist firm is depicted as MR. Profit
space, such that their willingness to pay
for a unit of housing (or open space)
Figure 1
declines as the amount of land already
devoted to housing (or open space) in
$
creases. We can represent the price that
people are willing to pay for housing (its
marginal value MV, or demand) as
pm
In a recent Illinois Real Estate Letter
article ("The Economics of Open Space,"
Fall 1997), Peter Colwell and Carolyn
Dehring presented an economic model
that predicts the allocation of land into
two mutually exclusive uses: housing and
open space (parks, ponds, public areas).
The model's conclusion aligns with econ
omic intuition: tracts developed under
more competitive conditions (i.e., with
more developers) will have less land allo
cated to open space and, consequently,
more land allocated to residential use.
In this brief reply, we present a
simpler alternative model that generates
the same conclusion (one that should,
incidentally, be easy to test empirically
if data can be found on tract size, number
of developers, and land allocation for
several housing developments). Our
model employs an externalities approach,
in which the decision to allocate land
to open space can be based on a simple
analysis of marginal costs and benefits.

MV=;.a-bA,

an equation in which MV is the price of
an acre developed for housing. We can
represent demand for open space as
MC=c+dA.
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maximization will occur when marginal
revenue from developing one more acre
for housing equals the marginal cost of
doing so. Thus, the monopolist allocates
fewer acres to housing (only Am rather
than A'), and charges more per acre (pm
rather than PO), than will a group of many
firms developing the same tract. (Value
MC of open space should not vary with
the number of firms producing housing.)
Of course, the model developed
here can be dissected to yield implica
tions regarding relative elasticities of
demand (the sensitivity of quantity to
changes in price) for either housing
or open space, and the corresponding
allocations can be examined. We feel that
this framework provides a more manage
able method of examining these issues
than does the ColwellJDehring model.

Positive Externalities of Open Space
Finally, we can explain the more com
petitive market structure's leading to
more housing (and less open space) by
considering external benefits associated
with open space. Colwell and Dehring
show that, under certain conditions, the
competitive market underproduces open
space relative to the social optimum. If
consumers derive value from the exist
ence of open space but are unwilling to
pay more for it than developers' costs,
then developers have less incentive to
provide open space. In fact. if the mar
ginal value for open space is higher to
society than it is to those who buy homes
from the developers providing it, then the
classic result of underproduction in the
presence of a positive externality will
arise. A monopolist, however, can more
easily extract those social benefits from
consumers, by charging higher prices or
building barriers to exclude outsiders.
These problems can be eliminated, of
course, if developers share the costs of
providing open space proportionately . •

The authors are faculty members in the
Hankamer School ofBusiness at Baylor
University. Dr. Taylor is an Assistant
Professor of Economics, and Dr. Delaney
is an Associate Professor ofReal Estate. ,
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Investment Decisions: An Economic Tutorial
Peter E Colwell
The ideas of net present value (NPV)
and internal rate of return (IRR) are well
known to real estate investment analysts.
These two popular capital budgeting
techniques are typically introduced in
basic accounting and corporate finance
courses in collegiate business programs.
What users of these techniques often do
not realize is that NPV and IRR are rooted
firmly in standard microeconomics. The
specific microeconomic model on which
NPV and IRR analyses are based is known
as state preference theory.
In the following pages, we use state
preference theory in answering questions
such as whether the NPV or IRR criterion
leads to superior investment decisions,
and whether an investment's mix of debt
and equity financing matters. We limit
the discussion to relatively simple cases,
in which the investor considers only one
or two possible projects. Furthermore, we
allow for an investment to last only two
time periods. Finally, we assume that
there is a perfect credit market, in which
interest rates do not differ with a trans
action's size (large or small) or situation
(lending or borrowing). These simplifi
cations can affect the conclusions drawn
from the analysis, but we include them as
a means of better focusing on the under
lying economic relationships.
Building Blocks of the Analysis
The basic elements of the analysis are
economic concepts known as indifference
curves, endowment, credit market line,
cost and return of an investment, and
present value (PV), along with NPV and
IRR. In a nutshell, we consider someone
who wants to use the wealth at his dis
posal in timing his consumption. If he
were concerned only with today, he could
spend all his money immediately on
desired purchases. However, if he must
be supported for more than one period,

consume, without regard to what that
person actually could afford, by a series
of indifference curves. We define what
the individual could afford (that person's
opportunities) by analyzing the endow
ment of wealth, investments' costs and
returns, and the credit market line. We
then find the individual's optimum by
considering preferences together with
opportunities. Finally, we compute PV,
NPV, and IRR to guide our decisions.
Of course, people do not actually
make investment decisions by drawing
graphs of their indifference curves and
opportunity constraints. Yet there is no
question that today's business practice
relies heavily on the PV, NPV, and IRR
tools. What we should, therefore, ask is
whether these popular computations lead
to decisions that are consistent with the
microeconomic principles that should
form the basis for all business analysis.
Our discussion will involve two
time periods. We consider consumption
in each of periods 1 and 2, with dollars
spent in these periods represented sym
bolically as DI and D 2• This situation is
represented graphically in Figure 1. We
consider only two periods, because the
central issues are easier to visualize with
two periods than with more. Of course,
a potential criticism of using this simpli
fication is that a principle developed for
a two-period model might not work with
three or more periods. Such criticism is
not valid in this case, however; note that
we might conceive of the two periods as
representing today and tomorrow, this
year and next, or, with a little tweaking,
the current period and all future periods.

Indifference Curves
Each indifference curve identifies a group
of consumption possibilities to which the
subject individual is indifferent. A very
simple example is that a given person
might be equally happy with II apples
and I orange,S apples and 5 oranges,
I apple and 11 oranges, or a large number
of other possible combinations. Because
apples and oranges are both good things,
an indifference curve on which they were
represented would have to be negatively
(downward) sloped, and higher curves
(those farther outward from the origin
where the vertical and horizontal axes
meet) would indicate higher levels of sat
isfaction than lower ones. For example,
a higher curve than that described above
might include 17 apples and 2 oranges,
7 apples and 7 oranges, 2 apples and 17
oranges, or a range of other possibilities.
Instead of trading off apples against
oranges, think now of a slightly more
abstract case, in which our two "goods"
are consumption today (year 1) and
consumption a year from now (year 2).
Again, each year's consumption is a good
thing, so the indifference curve charac
teristics described above (negative slope,
higher curve denoting higher satisfaction)
still apply. Figure 2 displays two indiffer
ence curves that illustrate this situation.
Note that in the figure, every point on 12
is preferred to every point on II' but the
person whose preferences are shown is
indifferent between any two points on 12 ,
Because we assume that there is
diminishing marginal satisfaction with
consumption in each period, an indiffer
ence curve must be convex (basically

he must manage his wealth (by investing)

so that he can select the best combination
of consumption bundles over the relevant
time span; making the best investment
decisions therefore becomes crucial.
More technically, we depict the
goods that someone would prefer to
page 8
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exhibiting a c-shape); the idea is that if
someone had a lot of one consumption
good but only a little of the other good,
he would give up a considerable amount
of the first good to get even a small addi
tional amount of the second.
Figure 2 shows each indifference
curve as convex (curving away) when
viewed from below, regardless of what
part of the curve is considered. The indi
vidual's willingness to trade off present
for future consumption at the margin
therefore changes all along an indiffer
ence curve. If year 1 consumption is
much greater than expected year 2
consumption, the individual willingly
gives up a fairly large amount of year 1
consumption to obtain a relatively small
amount of added year 2 consumption.
Obviously, this willingness changes
as the relative magnitudes of present and
future consumption change. Willingness
to trade present for future consumption
is closely related to the individual's
discount rate (the rate used in translating
expected future dollar amounts into
present value terms). The slope of an
indifference curve is - (l + d), with d
representing the discount rate. If the slope
of the indifference curve changes contin
uously along the curve's length, then the
discount rate must also change contin
uously. Specifically, it declines from
northwest to southeast along the curve. I
For example, at point a in Figure 2,
the individual's discount rate is about
50% (the slope is - 1.50), whereas the
discount rate is about 5% at point b (the
slope is - 1.05). At point b, the individual
consumes relatively more in year 1, so it
makes sense that he would require less
consumption in the second year to com
pensate for giving up a dollar's worth of
first-year consumption. Stated differently,
the discount rate is lower at b than at a.
Indifference curves have three other
very important features. First, it would
be logically impossible for two indiffer
ence curves to intersect. 2 Second, every
possible consumption combination lies
on one, and only one, indifference curve;
we show a few indifference curves for
illustrative purposes, but it is possible to
imagine any number of additional curves
falling between any two that are shown
(amounts of two goods that could be
consumed encompass infinite possibiliSpring 1998

ties). Finally, the indifference curves in
this analysis should not touch the axes of
the diagram; their doing so would suggest
that zero year-2 consumption (possible·
only if the consumer died) could be
equated to some level of consumption in
both periods. Therefore, our indifference
curves do not extend to the axes.
We specify the nature of indiffer
ence curves to see what implications may
ultimately be drawn from a model with
the most simple assumptions. Our only
assumptions, initially, are that individuals
prefer more to less, extra consumption
during a given year adds less and less to
satisfaction, a typical person is logically
consistent, and no one would accept
death tomorrow in return for consuming
more today. The conclusions developed
will be as general in their applicability
as the assumptions are broadly valid.

Endowment
It is assumed that each person is endowed
with the resources to consume amounts
in both years. Even without engaging in
investment or credit market activities, the
individual could consume some amount
in year 2 (perhaps through expected job
earnings, or perhaps simply by hoarding
some wealth not spent in year 1). While
the endowment could, theoretically, be
zero in either or both years, we show it
as representing opportunities to consume
positive magnitudes in both periods.
Endowment point e in Figure 3 suggests
that the endowment allows for greater
consumption in year 1 than in year 2;
e's distance outward along the horizontal
axis is more than its distance upward
along the vertical axis. (Of course, it
could be otherwise.) In numerical terms,
point e might represent consumption of
$7,000 in year I and $2,500 in year 2.
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Investment and the IRR
The consumer who invests deviates from
the consumption levels indicated by the
endowment, giving up some consumption
in the first year in order to consume more
in the second. The reduction in year I
consumption, called the investment's
cost, is shown as C in Figure 4. The
increase in year 2 consumption opportu
nities, called the dollar return, is labeled
R in the figure. (For example, while e
might suggest spending $7,000 in year
1 and $2,500 in year 2, the consumer
who invested might give up consuming
C = $3,000 in year 1 and, after investing
that $3,000 for a year, get back an extra
R =$4,000 in year 2, thereby changing
his consumption mix to $4,000 in year 1
and $6,500 in year 2.) For this one-year
investment (project A), the ratio of R to
C is one plus the IRR ($4,000/$3,000 =
1.33, such that lRRA =33%), and the line
connecting a to e has a slope equal to
- (1 + lRRA), or'- 1.33.
The Credit Market Line
Through each investment opportunity
point (representing deviation from the
consumption indicated by endowment e
because of C and R), it is possible to draw
a credit market line. This line represents
consumption opportunities the individual
can attain, after reaching an investment
opportunity point. by borrowing or lend
ing. Our credit market line is shown as
straight, with a constant negative slope;
we implicitly assume what economists
call a perfect credit market, in which the
individual can borrow or lend unlimited
amounts at unchanging interest rate i.
This assumption obviously abstracts from
the existence of financial intermediaries
(such as banks), whose costs ordinarily
push borrowing rates above lending

Teaching Notes
(deposit) rates. The credit market line's
slope is (l + 0; see Figure 5. For exam
ple, if i were 10%, the individual could
borrow $2,000 and pay back $2,200,
reaching pointjwith $6,000 ($4,000 +
$2,000) of consumption in year 1 and
$4,300 ($6,500 $2,200) in year 2.
Consumer Optimum
Our consumer maximizes his satisfaction
over the two years by reaching the high
est possible indifference curve. Given an
endowment, an investment opportunity,
and an interest rate (a credit market line),
the individual theoretically seeks the
highest indifference curve that barely
touches the credit market line. This tan
gency shows how much borrowing or
lending is optimal. In Figure 6, someone
with endowment e ($7,000 in year 1;
$2,500 in year 2) would reach the highest
possible indifference level by investing
to reach point a ($4,000; $6,5OO), then
borrowing to reach pointj($6,000;
$4,3OO} on the higher attainable indiffer
ence curve shown.
Regardless of preferences (repre
sented by the shape of the indifference
curves), all consumers facing the same
interest rate will have the same discount
rate, because of the tangency between the
credit market opportunity line and the
highest reachable indifference curve. The
slopes of these lines must be equal at the
tangency point. In other words, - (I + d)
(1 + i), so d ::;; i, as shown in Figure 6.
In this case, the interest rate is 10%, so
the discount rate must be 10%.
The Role of Debt
A credit market exists because some
individuals can reach higher levels of
satisfaction by borrowing to consume
more today than their endowments would

directly permit, while others reach high
er satisfaction by consuming less today
than their endowments would allow, and
saving the excess to lend in the credit
market. The consumer depicted in Fig
ure 6 can achieve higher satisfaction by
borrowing. Without debt, the highest
attainable indifference curve (which
would go through point a) is lower than
the indifference curve illustrated (through
pointj). Since this person is better off
borrowing to consume more in year I,
must a lender foregoing some current
consumption be worse off? The answer
is no; every consumer is better off as a
result of the borrowing and lending op
portunities the credit market provides.
This result may seem curious, but
the mystery is easy to solve. Consider an
economy with two individuals; their en
dowments and investment opportunities
are the same, but their preferences differ,
as shown by Figure 7's two indifference
curves. (Since the curves intersect, they
must relate to different individuals.) At
the interest rate implied by the credit
market line's steepness, the person with
the light indifference curve wants to
borrow exactly what the person with the
dark curve wants to lend (segments aj
and am are equal). In our example, the
latter person maximizes satisfaction
by investing to reach a ($4,000 today;
$6,500 next year) and then lending
$2,000 to reach m ($4,000 - $2,000 =
$2,000 today; $6,500 + $2,200 = $8,700
next year). The implied interest rate must
therefore be the equilibrium rate. We
could derive demand and supply curves
by rotating the credit market line around
a and noting the various credit quantities
demanded and supplied at every possible
interest rate. Demand and supply would
intersect at the rate implied in Figure 7.

The credit market could be harmed,
or even destroyed, by regulation. A usury
law could cause the maximum interest
rate to be below the eqUilibrium, or pay
ing interest could be outlawed entirely.
In the absence of a credit market, the best
these individuals could do would be to
reach their respective indifference curves
that go through point a; each would be at
a lower indifference level than is achiev
able with credit. This analysis shows
that credit is an important service, which
benefits both borrowers and lenders.
Present Value
We compute an investment's present
value by discounting the dollar return,
R, at an appropriate rate. While some
writers have presented the choice of the
correct discount rate as a controversial
subject, in this discussion we provide
strong support for selecting a discount
rate equal to the interest rate. A present
value can be shown graphically as a
distance along the horizontal axis (which
measures present, or year 1, dollars).
Think of a right triangle with the vertical
side representing the dollar return, the
hypotenuse representing a segment of the
credit market line, and the horizontal base
connecting the return line segment to the
credit market segment. The slope of the
hypotenuse is the ratio of return R to the
base (the length of line segment hg in
Figure 8); so Rlhg = (1 + i). Rearranging
terms yields hg =RI( 1+i}, the familiar
present value calculation. Therefore,
the base of this triangle is the PV of the
investment's return. In Figure 8, this PV
is the distance between points hand g.
Continuing with our numerical example,
a dollar return of $4,000 and a discount
rate of 10% produce a PV of $3,636 (the
value represented by line segment hg).

Figure 5
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Net Present Value
Net present value is simply the present
value of the dollar return, minus the
investment's cost. Note that the triangle's
base hg can be naturally divided into two
line segments, one to the left and one to
the right of e. The left segment repre
sents the cost of the investment, so the
right segment must equal NPV (in Figure
8, the distance between points e and g).
This NPV concept has an economic
interpretation, although it may seem odd
to those who have learned time value
concepts by rote rather than through an
understanding of the theory. The eco
nomic interpretation is that NPV is the
minimum subsidy the consumer would
have to receive in the present to volun
tarily forego the investment opportunity.
Consider that without the investment and
without a subsidy, the individual could
reach any of the points along a credit
market line going through point e. But if
there were a subsidy equal to the segment
already identified as NPV, the individual
could reach any point (such as/) on the
credit market line going through a - not
by investing to point a and then borrow
ing to reach!, but by accepting a subsidy
to reach g and then lending to reach!
The same consumer optimum would
be available with the subsidy as with the
investment opportunity, so NPV can be
equated to a special kind of subsidy. If
the person got a $636 subsidy, and then
lent $1,636, he would be repaid $1,800
in year 2. He would, as a result, consume
$6,000 ($7,000 + $636 - $1,636) in year
1 and $4,300 ($2,500 + $1,800) in year 2,
shown as point/in Figure 8.
Ultimately, we can show that maxi
mizing NPV is consistent with maximiz
ing consumer satisfaction in light of the
constraints regarding opportunities the

individual has. Maximizing NPV is not
the same thing as maximizing consumer
satisfaction, because the latter requires
optimal credit market activity in addition
to optimal investing, while maximizing
NPV is unrelated to credit market activity.
Two Mutually·Exciusive Investments
The basic capital budgeting decision rule
is to select the investment, from among
those available, that has the highest NPV
or the highest IRR. In the simplest cases,
the project with the highest NPV also
has the highest IRR, so the two decision
criteria provide equivalent answers. Yet
there can be situations in which one of
two projects displays a higher NPV while
the other displays a higher IRR. When
this inconsistency arises, which of the
two should be selected? By considering
the typical textbook example involving
two mutually-exclusive (only one can
be chosen) investments, we can reveal a
number of important results, not the least
of which is the basic superiority of NPV
over IRR as an investment criterion.
Maximizing NPV is consistent with
maximizing satisfaction, but maximizing
IRR is not. Thus, the IRR, as it has been
defined so far, is an inferior criterion
for choosing investments. Because the
dashed line through points e and a (cor
responding to project A) in Figure 9 is
steeper than the dashed line through e and
b (corresponding to project B), A's IRR
is greater than B's. But note that B's NPV
(line segment eg) is greater than A's (seg
ment e/). Thus, there is a conflict between
these two investment criteria, which the
example shown in Figure 9 has been
carefully selected to illustrate. A has the
higher IRR, but B has the higher NPV;
which is the correct choice? Note that the
consumer is better off with B (reaching

h
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the indifference curve that would be tan
gent to the line connecting b and g) than
with A. Thus, the NPV criterion always
is consistent with maximizing consumer
satisfaction, whereas IRR may not be.
Returning to our computational
example, assume that project B has a
dollar return of $8, 100 and a $6,000 cost.
Project A has a $2,790 dollar return and
a $1,800 cost. So project B's IRR is 35%,
whereas project A's is 55%. On the other
hand, project B's NPV is $1,364, while
project A's is $736. There is a conflict
between the two investment criteria. Yet
regardless of the credit strategy employed
with project A, the individual can achieve
more year I and year 2 consumption with
project B and a credit market transaction.
Thus, the NPV criterion provides superior
indications of correct investment strategy
when IRR/NPv conflicts exist.
Yet the IRR decision is not always
inconsistent with maximizing satisfac
tion, either. For example, if all projects
are equal in cost, there will be no conflict
between IRR and NPV, and choosing the
project that appears superior under either
criterion is consistent with maximizing
consumer satisfaction. Similarly, if both
projects have the same dollar returns and
differ only by their cost magnitudes, then
the NPV and IRR criteria both yield valid
answers; there are other circumstances
in which the project with the highest IRR
also has the highest NPV, as well. If the
rankings do not conflict, then it is per
fectly acceptable to base an investment
decision on the IRR criterion.
After-Debt IRR
We can attain broader validity for the IRR
criterion by considering a measure that
differs slightly from the traditional IRR. If
IRR is measured after debt, then we may
find that there is no conflict between the
two investment criteria. (We do not have
to modify NPV similarly, because it
should make no difference whether NPV
is measured before or after debt.) How
ever, we do have to make an additional
assumption about preferences in order
to get after-debt IRR to work:. The most
modest assumption we can make is that
consumption in the two time periods is
normal, such that an individual who re
ceives a subsidy that shifts out the credit
market line will choose to consume more
--~

Spring 1998

Illinois Real Estate Letter

....-

- - -..- - - - 

page 11

Teaching Notes
in both year I and year 2. In Figure 10,
the steeper of the two dashed lines is
associated with project B. We compute
after-debt IRR by subtracting one from
the negative of this slope. Project B is
associated with a steeper dashed line and,
therefore, a higher after-debt IRR. Project
B's NPV equals the length of line seg
ment eg, while project A's NPVequals
the length of line segment ej. Thus, the
project with the higher NPV also has the
higher after-debt IRR, or IRR*.
Suppose that the individual invests
in project A but does not borrow. Thus,
he consumes $5,200 ($7,000 - $1,8(0)
in year I and $5,290 ($2,500 + $2,790)
in year 2. The after-debt IRR is the same
as the before-debt IRR. However, if he
instead invests in B, and then borrows
$4,700 (paying back $5,170), he con
sumes $5,700 ($7,000 - $6,000 + $4,7(0)
in year 1 and $5,430 ($2,500 $5,170 +
$8,1(0) in year 2. Note flrst that more is
consumed in both years with project B, as
required under our assumption regarding
"normal" goods. Also note that the after
debt IRR for project B is 125% [($8,100
$5,170)/($6,000 $4,7(0) - 1J. SO the
after-debt IRR is consistent in identifying
B as the superior investment. Of course,
this outcome was already apparent from
the earlier comparison of the projects'
NPVs (a comparison that had not required
our knowledge of consumption choices).

Negative NPV
Students are often told that positive NPV
projects are good and negative NPV pro
jects are bad. Consider a negative NPV
project, such as project A in Figure 11.
If the individual chooses not to invest,
but rather to lend from point e, he can
achieve a higher level of satisfaction
(shown graphically as reaching a higher
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indifference curve). Thus, as intuition
would suggest, not investing is superior
to investing in a project that is expected
to deliver a negative NPV.
The PV of dollar returns for project
A in Figure II is equal to the length of
line segment/g. The cost, however, is
a larger magnitude, equal to the length
of line segment/e. Therefore, NPV is a
negative magnitude, equal to the length
of segment ge. The individual is better
off by lending from point e to achieve
point h than by investing to point a and
then borrowing to achieve point k; he
attains higher satisfaction by not invest
ing if the NPV is negative. In numerical
terms, if we assume that project A costs
$3,000 and returns $3,060, its NPV is
- $218 ($3,060/1.1 - $3,000). If the
individual borrows $1,500 and repays
$1,650, he can consume $5,500 ($7,000
$3,000 + $1,5(0) in year 1 and $3,910
($2,500 + $3,060 - $1,650) in year 2.
Alternatively, he could ignore project
A and lend $1,400 in year 1, receiving
$1,540 in year 2. This approach would
allow consumption of $5,600 ($7,000 
$1,400) in year 1 and $4,040 ($2,500 +
$1,540) in year 2 (more in both years).

What is the "Discount Rate"?
It is sometimes said that the correct rate
to use in discounting future magnitudes
is the "required rate of return." A rate
of return is "required" not because the
investor simply wants it, but rather
because his best alternative will earn that
rate. Therefore the investor requires that,
in order to be chosen, a project would
have to earn at least this opportunity rate.
Speciflcally, we interpret this prescrip
tion as meaning that we should use the
IRR for the project that represents the
second best opportunity. 3 If the two
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projects have the same dollar returns,
but different costs, then the NPV of the
superior project (the one with the lower
cost), computed based on the required
rate of return, is equal to the incremental
NPV based on the true discount rate.
Figure 12 illustrates this situation.
Note that points a and b are at the same
height, reflecting the assumption that
projects A and B have the same dollar
returns. Note further that point b is to the
right of point a, indicating that the cost of
project B is less than that of project A. It
is obvious that with the same return and a
lower cost, project B is superior to project
A. The NPV of project B, computed based
on the true discount rate, is line segment
eh. Similarly, the NPV of project A based
on the true discount rate is line segment
ego Thus, the incremental NPV of project
B over project A is line segment gh.
Assume hat the dollar return for
each of projects A and B, as shown in
Figure 12, is $3,500. However, project A
costs $2,500, whereas project B costs only
$1,500, so it should be obvious that B is
preferable to A. But suppose that we were
to attempt instead to flnd project B's NPV
by discounting at project A's IRR ($3,5001
$2,500 - 1 =40%). The resulting NPV*
would be computed as $1,000 ($3,5001
1.4 $1,5(0). We can also flnd this
$1,000 value by subtracting project A's
$682 NPV from B's true NPV of $1 ,682
($3,500/1.1 - $1,5(0). In economic terms,
the $1,000 is the incremental NPV, or the
extra addition to wealth that results from
choosing the better project.
Returning to the graph, suppose
that we were to compute project B' s NPV
using the required rate of return as the
discount rate. This NPV would be line
segment e/in Figure 12. We should
realize that segment e/ is equal in length
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to segment abo Note also that line
segment gh is equal in length to line
segment ab, so length efis equal to
length gh. Therefore, the NPV of the
superior project, based on discounting at
the required rate, is equal to that project's
incremental NPV based on discounting at
the true discount rate. This result is based
on an assumption that the projects have
equal dollar returns but unequal costs.
Why would we want to calculate
the incremental NPV? As noted above,
the incremental NPV is a reasonable
indicator of whetper it is worthwhile to
choose one investment over the other.
Viewed differently, incremental NPV
represents the compensation that would
leave the individual no better off or worse
off if the superior investment project
were taken away but the inferior project
remained available. So we can see that
the ad hoc use of the required rate of
return might be appealing, even though
its proper use would be rather restricted.
The downside is that the required
rate of return or some other ad hoc rate
might be used as the discount rate outside
of the narrow cases in which doing so is
reasonable. For example, the computation
does not work if the two projects have
different dollar returns. Another example
is that someone who thinks the required
rate of return is a generally applicable
discount rate may "discover" some false
principles. Among the most troubling of
these false principles is the notion that
NPV is affected by the level of debt even
in the context of a perfect credit market.

Does Debt Matter?
Debt does appear to affect NPV when the
chosen discount rate differs from the true
discount rate. In Figure 13, we examine
project 8's NPV, with and without bor

rowing and lending opportunities, using
the required rate (assumed, as before, to
be project A's IRR). NPV based on the
required rate of return, NPV*, for project
8 equals line segment efif there is no
debt, while it equals eg if the individual
borrows to point h. Note that NPV* is
greater if there is debt than if there is no
debt. In fact, NPV* rises in this example
with each additional dollar of debt!
Figure 13 shows two projects, with
8 ranked higher than A under both the
NPV and IRR criteria. Assume that project
A costs $3,500 and returns $6,125; while
project 8 costs $2,500 and returns $6,750.
Project A's IRR is 75%, while project 8's
is 170%; A's NPV is $2,068, while 8's is
$3,636. Suppose that after investing in 8,
the individual were to borrow $1,500,

paying $1,650 back in year 2. We com
pute the NPV of that position, using the
required rate of return as the discount
rate, as $1,914 [($6,750 - $1,650)/1.75 
($2,500 - $1,5(0)]. There is no ready
economic interpretation for this result.
There is, of course, something
wrong with this picture. The rate we have
used in discounting future returns does
not equal the interest rate or the true dis
count rate (derived from the slope of the
indifference curve at its tangency with a
credit opportunity line). A resulting prob
lem is that we can no longer interpret
NPV as the minimum subsidy needed to
get the individual to voluntarily forego an
investment opportunity. In fact, the situa
tion is even more serious. Figure 13 re
veals that there is no way to identify 8's
superiority over A, if we assume that the
same discount rate is used. That is, there
is always a debt position associated with
A that has the same NPV* as some debt
position associated with 8; for example,
points h and j have the same NPV*.
The possibility of borrowing does
not affect NPV if the true discount rate is
used. Of course, the amount of debt does
matter with respect to the ultimate con-
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Spring 1998

.. - - - .. ~--- ..

Illinois Real Estate Letter

sumer optimum, but that issue is beyond
the scope of the current discussion. It is
enough to say that maximizing NPV is
consistent with maximizing consumer
satisfaction, but does not guarantee it.

Summary and Conclusions
In this discussion, we demonstrate the
superiority of the NPV rule over its IRR
counterpart without the usual duet of
boogeymen typically found in textbook
coverages of capital budgeting: multiple
IRRs and reinvestment. Neither of these
issues even arises in our two-period
model. Instead, NPV is shown as superior
because its use is consistent with maxi
mizing consumer satisfaction, whereas
there are situations in which the higher
IRR choice is not similarly consistent.

A number of related topics are omit
ted from our discussion, both because of
space constraints and because their inclu
sion would greatly increase the level of
complexity. Prominent among these top
ics are taxes and risk. It would also be
useful to examine links between the state
preference model and the standard cover
age of portfolio analysis, with its focus
on risk and return. These questions may
•
be addressed in future issues.
Notes
I. Someone with little year-l consumption (at
a northwestern point along an indifference curve)
would have a high discount rate, giving up a lot of
year-2 dollars to gain even a small quantity of extra
year-I dollars. Someone with few year-2 dollars
(at a southeastern point along a curve) would have
a low discount rate, giving up some scarce year-2
dollars only in return for many extra year-l dollars.
2. We know that any point on a higher indifference
curve is preferred to any point on a lower one, and
that any point along a given curve is equivalent in
terms of satisfaction to any other point along that
particular curve. If two indifference curves were to
intersect, consumption represented by the point of
intersection would be both equivalent and inferior

to cenain points on each of the intersecting curves.
3. If there were an infinite number of tiny invest
ments that we could rank from beller to worse, the
required rate of return would equal the marginal
IRR, which would equal the interest rate. Thus, the
problem here is related to our assumption that there
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(continued from page J6)
(lA) area led the other Illinois MSAs in
its 5.0% 1997 increase, supported by a
strong 2.9% 2nd quarter gain. The total
five-year increase was an impressive
32.0% (5.7% annualized).
Peoria - Pekin's year-end 1997
CMHPI value was 193.75. Although the
area's 3.1 % 1997 increase marks the
lowest one-year change in ten years, its
37.1 % five-year increase (6.5% annual
ized) is the highest among MSAs studied.
Rockford's year-end 1997 CMHPI
value was 162.70. Rockford also saw its
lowest one-year housing price increase
in a decade, with a 2.8% CMHPI change.
The area did post the highest 4th quarter
1997 (2.0%) rise among included Illinois
areas, although its 3rd quarter change was

Stale, Regional, and National Figures

a 0.4% decrease. The total five-year gain
was 24.8% (4.5% annualized).
St. Louis's (including "Metro East"
suburbs') year-end 1997 CMHPI value
was 140.31. With strong 1st (1.2%) and
3rd (1.3%) quarter gains, area home pri
ces rose by 4.0%, second among included
MSAs. The year marks the fourth straight
with St. Louis area CMHPI gains of at
least 4% (3.2% was the highest one-year
1988 - 1993 change). The total five-year
change was 21.8% (4.0% annualized).
Springfield's year-end 1997 CMHPI
value was 148.29. One factor in the state
capital's .3% 1997 price index decline
was the 1st quarter's 2.0% drop. The
area's 17.0% increase (3.2% annualized)
for the five years ending 1997 was the
lowest among the illinois MSAs studied.

The state's 4.0% 1997 CMHPI rise was its
smallest one-year change in a decade. In
fact, its index has grown by progressively
smaller amounts in each of the last four
years. The East North Central Region
posted strong 1997 numbers, beating the
Illinois areas studied and the nation in its
5.6% increase (neighboring states' prices
thus rose, on average, more than those in
Illinois). National 1997 figures were also
strong, with a 5.3% CMHPI increase. •
* The fMHPI bas a 1987 base year (1987 index value =
100). As in the earlier article, multi-year growth is staled
as a compound annualized figure, computed as a period's
ending index value divided by its beginning index value,
raised 10 the reciprocal of the number of years, minus one.
For example. Springfield's respective 4th quarter 1992 and
1997 index values were 126.77 and 148.29. The annualized
growth rate over that five-year period therefore is
(148.291126.77)'" 1 = 3.19%.
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Illinois Housing Prices: An Update
Carolyn A. Dehring
The Spring 1997 ILLINOIS REAL ESTATE
LETTERfeatured an a1U1lysis of Illinois
housing markets. The following discus
sion provides an update. A more detailed
discussion of repeat sales price indices
appears in the earlier article. We thank
Freddie Mac for providing us with data.
The following text and graphs present
a brief analysis of housing prices from
1st quarter 1987 through 4th quarter 1997
for the US, the East North Central Region
(Illinois, Indiana, Michigan, Ohio, and
Wisconsin), Illinois, and seven metro
politan areas in the state. We have again
obtained data from the excellent Freddie
Mac/Fannie Mae Conventional Mortgage
House Price Indices (CMHPI).
The inteq,retation of a CMHPI value
is similar to that for the well-known Con
sumer Price Index (CPI); an index of 150
indicates that prices have risen by 50%
since the base year, with an index value
of 100 (the CMHPI base year is 1987). If
the index is 150 in the 4th quarter of one
year and 158 in the 4th quarter of the next
year, the rate of change over the mea
sured year is (1581150) - 1, or 5.33%. *

Overview
1997 was generally a flat year for illinois
housing prices. For three of the seven
MSAs (Metropolitan Statistical Areas,
which are localities affected by the same

economic factors without regard to city
or county boundaries) studied, 1997' s
CMHPI change was the lowest one-year
change in a decade. In only one MSA
(Chicago) did the CMHPI's 1996 - 1997
change exceed the 1995 - 1996 change.
In fact, even the Chicago area was
outpaced by both the US and the East
North Central Region in 1997.

"Anchoring
(page 1) deals
with the groWing popularity among
American boaters of anchoring their
boats outsi<ieof marinas for short or,
sometimes, lengthy stays. This acti
vity has implications forrecrea.tional
boating,·
. ..
.
and

Index ValDes for Seven Illinois MSAs
Bloomington-Normal's year-end 1997
CMHPI value was 153.41. The index's
increase was a fairly dismal 1.5% dur
ing 1997, following 1996's stellar 9.3%.
The latter portion of the year was partic
ularly volatile, with a 1.7% 3rd quarter
decline followed by a 1.7% 4th quarter
increase. For the five years ending in
1997, the area's overall increase was
29.5% (5.3% annualized).
Chicago's year-end 1997 CMHPI
value was 180.75. The area's index
experienced an overall 3.8% increase in
1997, up slightly from 1996's 3.4% gain.
The 1st quarter was the year's best, with
a 1.1 % increase. For the five years ending
in 1997, prices for Chicago's six-county
MSA rose 22.3% (4.1 % annualized).
The Quad Cities' year-end 1997
CMHPI value was 168.61. The Moline
Rock Island (IL)lDavenport-Bettendorf
(continued on page 14)
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