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F armers are currently fac-
ing significant financial
and economic stress. Many

are calling the situation a crisis.
Others cite relatively high net farm
income for all the nation’s farmers as
evidence that the severity is being
overstated. There is some truth in
both.

National net farm income is
expected to be in the

high $40 billion to
lower $50 billion
range in 1999.
The exact level
will depend on

the extent of
emergency appropriations from the
government. If all of the approxi-
mately $8.7 billion approved is paid
to farmers by the end of the year,
farm income could exceed $50 billion
and be the second highest on record
after the nearly $55 billion of 1996.
However, government payments
could represent as much as 47% of
the total income of farmers, indicat-
ing that farmers are nearly as
dependent upon government as they
are on the market.

Lower market prices for farm
products and, thus, lower incomes
are generally blamed on reduced
farm exports because of the Asian
crisis. U.S. exports have declined
17% since they peaked in 1996, but
only part of that decline is due to the
financial and economic problems in
Asia. Other contributors to the

reduction in U.S. farm exports have
been a strengthening value of the
dollar and increased (in fact, record)
world production of farm products.
Looking to the future, Asian econo-
mies appear to be recovering, but
future economic growth is likely to
be much more modest than the
approximate 10% annual growth in
gross domestic product during the
decade prior to 1996. The value of
the dollar with respect to other cur-
rencies is not expected to strengthen
during the next year or two, which is
neutral or possibly even positive for
future export growth. But world pro-
duction of agricultural products con-
tinues to expand, indicating that
U.S. producers will continue to face
intense competition in export mar-
kets. So the recovery in prices and
incomes may be slow in coming
(without a drought or other weather
event) and the financial problems of
the industry are likely to continue
for the next couple of years.

Types of Managerial Responses
Farm business managers can employ
a number of specific strategies if
their business is under financial
stress. The strategies can be catego-
rized into one of the three following
basic types of managerial responses:
1) managing cash flow, 2) managing
liabilities, and 3) managing assets.

Farm business managers can use
the following strategies to increase

net income and manage cash flow in
financially stressful times.

1. Control cost: This is a time to be
even more vigilant in determin-
ing which inputs produce suffi-
cient revenue to cover their cost.
Any strategy to reduce costs in
plant and animal production
should be considered again – and
with a sharper pencil.

2. Renegotiate cash rents: Rents are
one of the largest cost items in
crop farming and have some flexi-
bility because they are often
negotiated on an annual basis.

3. Reduce capital spending: It
makes sense to be much more
cautious in machinery and equip-
ment purchases during periods of
financial stress. This may be the
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time to repair rather than
replace, and even if you replace,
it may not be the time to buy
excess capacity or up-grade.

4. Reduce family withdrawals:
Many family expenses are diffi-
cult to cut back. Maybe you will
have to postpone spending for big
ticket items such as family vaca-
tions and car purchases. But be
careful – come families cut too
deep, particularly in the areas of
health and medical insurance.

5. Increase revenues/thruput: do
you have some assets that are not
generating as much revenue as
they might? Can you rent out

your storage facilities or your hog
buildings to generate revenue?
Can you use underutilized
machinery to do custom work?
Underutilized assets are particu-
larly costly in times of financial
stress.

6. Increase non-farm income: One
way to bridge the gap in finan-
cially stressful times is to obtain
income from non-farm sources.
An off-farm job may not be what
you want, but you should cer-
tainly investigate the option to
supplement farm income from
off-farm employment.

Farm business managers can use
the following strategies to manage
debt during financially stressful
times.

1. Extend loan terms: A typical
adjustment to reduce cash flow
pressures is to negotiate longer
repayment terms. Longer terms
to repay will often reduce cash
flow pressures, but remember
that the debt must still be ser-
viced and that this strategy does
nothing to reduce cost or increase
income. Extending debt servicing
terms in many cases is a mecha-
nism for “buying time” to make
more fundamental changes in the
farm business.

2. Re-amortize carry-over: One way
to manage this carryover is to
covert it into a longer term loan –
say five years – and set up a pay-
ment schedule to systematically
reduce it over a period of time.

3. Interest-only payments: In situa-
tions where a loan is well secured
and the cash flow shortage is
assumed to be temporary, your
lender may accept an inter-
est-only payment as an alterna-
tive to the full principal and
interest payment required by the
amortization schedule.

4. Increase collateral: This strategy
again does little to relieve the
root causes of financial stress. It
does give your lender a stronger

financial position and raises your
lender’s comfort level in case of
default down the road, so it may
relieve current intense financial
pressure. But be careful to avoid
assigning any more collateral
than is absolutely necessary.

5. Acquire guarantees or contracts:
Like increasing collateral, this
strategy in essence increases the
comfort level of your lender and
consequently should increase his
or her willingness to extend
repayment terms or re-amortize
collateral.

6. Reduce debt: Certainly one way
to reduce financial stress is to
pay off some of the debt and
reduce the debt servicing require-
ments. The funds might come
from non-farm earnings, other
family members in the form of a
gift or personal loan with attrac-
tive terms, or the sale of farm
business assets.

7. Refinance: Have interest rates
declined? If so, it might be possi-
ble to refinance some loans and
reduce interest expenses. You
need to compare the cost of refi-
nancing with the savings in inter-
est. This might be a good time to
move variable rate loans to fixed
rate loans in order to reduce the
risk of any future interest rate
increase.

Farm business managers can use
the following strategies to manage
assets during financially stressful
times.

1. Liquidate cash/investments, and
reduce debt: In essence, this
strategy involves the use of cash
and financial reserves that have
been maintained in the farm
business to reduce the debt load.
But most farm businesses do not
maintain substantial cash or liq-
uid asset positions, so this strat-
egy is typically not a realistic
option.

2. Sell inventories, and pay down
debt: Some farms have
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accumulated substantial invento-
ries. Although selling inventories
at depressed prices may not seem
to be an attractive alternative, it
may be a reasonable option, par-
ticularly if the stress is severe
and if there are substantial stor-
age and other carrying costs asso-
ciated with carrying inventories.
However, the entire proceeds
received from liquidating raised
products will often be taxed at
ordinary income tax rates unless
expenses or deductions are avail-
able elsewhere to offset this tax-
able income.

3. Sell capital assets, and reduce
debt: As with selling inventories,
the liquidation losses that might
be incurred if capital assets such
as land, machinery, and equip-
ment are sold may be high, and
this strategy also will likely
reduce the long-term
income-generating capacity of
your farm business. Again, you
must consider the tax conse-
quences of such a sale.

Selecting a Strategy
How do you choose among various
strategies? Two possible scenarios
are critical in choosing a strategy.
The first is whether the source of the
financial stress is external and of
short-run duration. An example of
this type of financial stress would be
the unexpected reduction in income
brought on by a decline in grain
prices, because favorable growing
conditions resulted in above average
yields. While this change can have
important implications for the cash
flow of the farm business, continued
strong demand, increased usage of
commodities because of lower prices,
and normal production levels the fol-
lowing year may allow grain prices
to quickly recover.

This type of stress could also be
brought on by a localized drought in
which yields for the farm are
depressed because of bad growing
conditions for this year, but recover
under normal weather the following
year. In both cases, cutting the quan-
tity of fertilizer applied, postponing
capital purchases, or lengthening

repayment periods will help the farm
business through these short-run
events. These techniques buy time
until prices improve or the economic
environment recovers.

The second scenario is when the
problem is of longer duration or is
caused by problems internal to the
farm business. In this case, strate-
gies to buy time will likely not be
effective. While the actions used to
buy time will appear to work ini-
tially, financial problems will reap-
pear later, requiring additional
changes. In many cases, the adjust-
ments that the farm manager will
need to make when the problem
reappears will be much more
difficult.

While the problem in this second
scenario might be caused by an
external event, it can create
problems internal to the farm
business. In a new lower price
environment, the farm busi-
ness may no longer be generat-
ing a sufficient amount of
revenue from its fixed
assets. While cost cutting
or debt restructuring can
buy time, financial stress will
likely reappear. A better solution
to this problem would be finding
ways for enhancing the thruput of
the farm business. Increased thruput
will increase the efficiency of the
fixed resources and lower per unit
fixed cost.

Strategies to manage income or
cash flow through increasing reve-
nue, reducing cost, or increasing
thruput will not only reduce current
financial stress, but will have long
run benefits in terms of increasing

profitability or net margins in the
farm business. But in many cases,
these strategies are either not avail-
able or do not provide sufficient ben-
efits to relieve financial stress. This
leaves a strategy of selling assets.
Selling assets may be very painful,
but at the same time may be neces-
sary to solve a serious financial
stress problem.

A break-even diagram may be
helpful in choosing among various
long-term strategies (Figure 1). The
horizontal axis in Figure 1 repre-
sents the quantity of production or
the size of the farm business. The
vertical axis represents the cost of
production and the revenue from
sales of production. There are two
types of costs represented in Figure 1
– fixed costs and variable costs. Total

fixed costs are the same
regardless of the quantity
produced. This is repre-

sented by the horizontal line
in Figure 1. While total fixed

costs stay the same as quantity
is increased, fixed costs per unit will
decline as the quantity produced is
increased.

Adding variable cost to fixed cost
provides total cost. Because total
variable cost increases as the quan-
tity of production increases, more
production results in more cost. This
causes total costs to increase in
response to increases in the quantity
produced.

As volume increases, total reve-
nue will increase. Because per unit
revenue must be more than per unit
variable cost for the farm business to
undertake production, total revenue
will rise faster than total expenses.
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At some point, total cost will inter-
sect total revenue. This is the
break-even point (BE) for the farm
business. At quantities of production
to the left of the break-even point,
the farm business is losing money.
However, even below this break-even
level, if per unit variable cost is less
than per unit revenue, production
helps to reduce the losses, so it
makes economic sense to continue to
produce. All quantities of production
to the right of the break-even point
(BE in Figure 1) provide a profit.

Figure 2 illustrates what happens
to the break-even point in Figure 1 if
there is a general decline in per unit
sales prices. The total revenue curve
tilts down, and the break-even point
shifts to the right (from BE to BE’).
Farms that were just breaking even
before the price decline no longer
break even and will feel pressure to

adjust. One possible adjustment
would be to increase the quantity
produced. For example, we might
expect increased competition to rent
ground as farmers’ profits are
squeezed by the increase in the
required break-even volume. But is
this the best alternative? What
about making adjustments that will
reduce variable costs and shift the
break-even back to the left? Or what
about selling off unproductive assets
in order to shift the break-even point
back to the left by reducing fixed
costs and shifting the total cost line
downward? Any or all of these alter-
natives may be preferable to bidding
up rents for cropland.

Now let’s use a break-even dia-
gram to choose a strategy to manage
financial stress (Figure 3). Near the
break-even point, strategies for cut-
ting variable cost to reduce financial

stress are preferred. Relatively small
changes in variable costs may allow
the firm to return to the break-even
point or better. But further to the
left in Figure 3, fixed costs (deprecia-
tion, interest, taxes, insurance, and
family living) are an increasingly
important part of total cost, so
cost-reducing strategies become rela-
tively less effective, and reve-
nue-enhancing strategies – including
increasing thruput – become increas-
ingly more important. At some point
(moving even further to the left in
Figure 3), fixed costs, which cannot
be reduced in the short term, become
so dominant in the farm business
that cost reduction and revenue
enhancement are no longer effective
and asset reduction or liquidation
strategies are necessary. This
appears to be when fixed costs are 40
percent or more of total cost. Clearly,
resolving the problem before it
becomes this severe is highly desir-
able. But if the fundamental finan-
cial stress is resulting from excessive
depreciation, interest, and labor
costs (i.e., fixed costs), there are only
two ways to solve the problem: 1)
spread those fixed costs over more
revenue by increasing thruput, or 2)
get rid of the fixed resources that are
creating the high fixed costs.

It is possible to operate at less
than break-even for some period of
time. But in the long run, failure to
achieve a cost-volume-profit relation-
ship that allows the farm to break
even on average catches up with the
farm business. Then, the resources
those farms controlled move into the
hands of more profitable farms.

In many cases the root causes of
financial stress are internal and
have been long in the making before
the symptoms become critical. The
persistent inefficiency associated
with too little volume or costs that
are too high often goes unrecognized
until it is too late. One of the most
important rules of financial stress
management can be summed up in
the simple but powerful equation:
early recognition = early resolution.
Certainly the resolution is generally
much easier and less painful when
financial problems of this type can be
nipped in the bud.
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Recreation Demand at Indiana State Parks
Jeremy Emmert, Undergraduate Student and Gerald Shively,* Assistant Professor

Introduction

T he use of public resources
to expand state park sys-
tems is an important eco-

nomic policy issue. Many U.S. states
have extensive park systems
designed to serve outdoor recreation
needs. In recent years, however, pub-
lic officials have begun to express
concerns regarding growing popula-
tions of outdoor enthusiasts, high
rates of visitation, and perceived
crowding during peak periods of park
use. This has led many states to con-
sider adding new parks or expanding
existing parks. Indiana is currently
in the process of establishing a new
3,000-acre state park that will be
located near Lafayette, in the north
central part of the state. The
Prophetstown state park will encom-
pass approximately 2,770 acres of an
early Native American Settlement
and is designed to preserve the cul-
tural and historic heritage of the
area, as well as provide a site for rec-
reation. The park will include a “Liv-
ing History” farm, patterned on a
typical Indiana farm from the 1920s.

In the early 1990s the Indiana
Department of Commerce completed
a fiscal impact study for Prophets-
town. The study specifically exam-
ined impacts of park establishment
on the state budget and projected a

net gain in income for the state bud-
get following park construction.
However, the study examined nei-
ther the likely profile of visitors to
the new park nor the potential
impact of the new park on rates of
use at existing parks. In response,
we set out to measure patterns of
demand at three popular state parks,
and to provide analysis of the possi-
ble impacts of a new park on visita-
tion rates at those parks.

We first constructed a demand
curve for park vis-
its using standard
statistical tech-
niques.** we then
measured the rel-
ative importance

of various factors on rates of park
visitation, and investigated three
specific questions. One, do parks
serve primarily local needs? Two, are
parks used equally among state resi-
dents, regardless of income level?
And three, to what extent do visitors
substitute among parks? This final
question aimed to clarify whether
visitors might reduce rates of visita-
tion at existing parks in order to
visit Prophetstown upon its
completion.

Park Survey
Data used for our study came from
surveys that we conducted in

October 1998 and April 1999 at three
state parks: Shades, Turkey Run,
and McCormick’s Creek. All of these
parks are popular destinations, and
experience some degree of crowding
during peak periods of use. Brief
written surveys were completed by a
random sample of adult park visi-
tors. Information collected included
town or city of origin, size of group,
household income, reason for visiting
the park, and frequency of visits to a
list of Indiana state parks.

Findings
Table 1 summarizes some of the
main data collected in the survey. A
total of 168 individuals responded to
the survey. Respondents reported an
average of 5.5 annual visits to Indi-
ana state parks, and an average of
1.7 annual visits to the park at
which the survey was completed. In
other words, repeat visits within the
park system appear to be very com-
mon. Although most park visitors
were Indiana residents, the average
distance traveled to reach the park
was high. On average, visitors trav-
eled 86 miles to visit a park. Approx-
imately 30% of visitors came from
within a 50-mile radius of the park
at which a survey was completed.
People who lived near a park had
higher rates of park visitation that
those who lived farther away.
Median household income among
respondents was $46,417.

Table 1. Summary of survey data from
park visitors

Number of visitors surveyed 168
Average annual number of
state park visits reported by
respondent 5.5
Average annual number of
visits to park where surveyed 1.7
Average distance traveled to
the park (one way, miles) 86
Median household income of
visitor ($1998) $46,417

__________
* This article summarizes research from Jeremy Emmert’s undergraduate
honors thesis in the Department of Agricultural Economics. The thesis,
entitled “Income and Substitution Effects in the Travel Cost Model: An
Application to Indiana State Parks” was selected as the best undergraduate
paper in the country at the annual meetings of the American Agricultural
Economics Association, which were held in Nashville, TN, August 9-11,
1999. Dr. Gerald Shively, an assistant professor in the department of agri-
cultural economics, was his thesis advisor.

** To conduct our analysis we developed a “travel cost model” of park
demand. Travel cost models are widely used in recreation studies to relate
visitation rates at existing parks to travel distance, household income, and
park characteristics. The idea behind the travel cost model is that the dis-
tance a person travels to a recreation site is an indirect indicator of the
value the visitor places on the recreation site. In the travel cost model, park
visits are interpreted as commodities that a person “purchases” with his or
her time. One advantage of using this method to measure economic benefits
is that it is based on economic data derived from observed behavior rather
than from responses to hypothetical questions, as are sometimes used.
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Figure 1 shows the relationship
between distance traveled and
reported rates of visitation. The
graph indicates that visitation rates
fall off sharply as distance to the
park increases. We found that this
negative correlation between travel
distance and number of park visits
was both statistically significant and
robust to inclusion of other variables
in the analysis. The importance of
distance was further confirmed by
data showing that visits to parks
tended to cluster in proximity to ori-
gin. This general pattern was repre-
sented at all sites studied and
confirms that while it is by no means
exclusively true, parks do tend to
serve local recreation needs. Hiking,

which was the most common reason
noted for a park visit, was reported
by 69% of respondents. Wildlife
observation, the second most fre-
quently cited activity, was reported
by 27% of respondents. One-third of
respondents reported overnight
visits.

Our data show that the median
household income in the sample
($ 46,417) exceeded median house-
hold income in Indiana as a whole
($ 35,147 in 1996). While on the sur-
face this suggests that parks may
serve upper income groups more
than lower income groups, we also
discovered that overall rates of park
use were higher in lower-income
groups. For example, Figure 2

illustrates the relationship between
annual household income in the sur-
vey and the reported number of park
visits. As the chart indicates, there
was a tendency in the data for aver-
age visitation to decline as incomes
rose. In short, we found that while
individuals and families from
upper-income groups are more likely
to visit parks, those from
lower-income groups tend to visit
more often. Although a visitor in our
survey was about twice as likely to
be from the top income bracket as
from the bottom income bracket, con-
trolling for distance traveled and
number of annual visits, high- and
low-income residents were roughly
equally likely to make a park visit.
Our conclusion is that the benefits of
state parks appear to be distributed
equitably among state residents.

Our final investigation focused on
the likely use of Prophetstown, and
the potential impacts of Prophets-
town on rates of use at existing
parks. Unlike the results reported
above, which are based on observed
rates of visitation, our investigation
at this stage relies on responses to
hypothetical questions. Our survey
gave a brief synopsis of Prophets-
town park, and asked respondents
whether they would be likely to visit
the new park. Table 2 summarizes
our findings. Although a relatively
small proportion of visitors (25%)
had heard of the planned park before
taking the survey, 90% of respon-
dents reported that they would be
likely to visit it. Moreover, of those
who said they would visit Prophets-
town, 95% said they would visit the
park in addition to the park where
they were filling out their survey.
Only 5% said they would use

Table 2. Knowledge and likely use of
Prophetstown state park

Percentage of respondents that had
heard about Prophetstown park 25%
Percentage that reported they were
likely to visit Prophetstown park 90%
Percentage that would visit
Prophetstown park instead of park
at which survey was conducted 5%
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Prophetstown as a substitute for the
park they were visiting. Based on
the reported data, we found that if
the 5% of respondents who said they
would substitute Prophetstown for
the park they were attending had
actually made the substitution, their
average travel distance to the park
would have decreased by 43%. This
supports the idea that a major factor
conditioning park visitation is travel
distance. In fact, we found that in
terms of overall statistical and eco-
nomic importance, distance was far
more useful in explaining rates of
park visitation than was income.
These results suggest policy makers
should always consider the

importance of population centers and
highway access when siting new
parks, since lower distances and
lower travel costs are correlated with
higher rates of visitation.

Based on the results of our sur-
vey, it seems likely that Prophets-
town could become a frequently
visited park upon its completion.
Furthermore, based on our findings
from the survey, we believe the new
park may help to reduce congestion
at nearby state parks, albeit by a
small amount. Finally, given current
patterns of use, the establishment of
Prophetstown state park is unlikely
to reduce the overall importance of

existing parks for residents of the
state.

Further reading
Emmert, Jeremy. 1999. “Income and

Substitution Effects in the Travel
Cost Model: An Application to
Indiana State Parks.” Undergrad-
uate Honors Thesis. Department
of Agricultural Economics,
Purdue University.

Indiana Department of Commerce
(IN DOC). 1992. “An Assessment
of the Potential Impacts from the
Establishment of the Proposed
Prophetstown State Park.”
Research Office, Indiana Depart-
ment of Commerce.

Estate & Business Transfer Planning: Individuals, Spouses, and Family Businesses
Part I: March 15, 2000; 7:00 p.m.- 9:30 p.m. Part II: March 22, 2000; 7:00 p.m.- 9:30 p.m.

Bartholomew County-Purdue Cooperative Extension Office Meeting Room
1971 State Street, Columbus, IN

T his two-part series is sponsored by the Bartholomew
County Cooperative Extension Service and the
Department of Agricultural Economics at Purdue Uni-

versity. Topics for this program are intended for individuals,
their spouses, adult children especially owners of interests in
closely-held businesses. Professionals who assist others with
their estate and financial planning needs are encouraged to par-
ticipate. The instructor has applied for CE credit for insurance
agents, and CLE credit for lawyers. Indiana accountants may
obtain five hours of CPE credit.

The lecturer is Gerald A. Harrison, an Extension specialist
and member of the Indiana Bar. Dr. Harrison has studied and
lectured on estate planning in Indiana since 1972. Besides
research, teaching and writing for the Extension Service, he has
taught three courses at Purdue: Estate and Financial Planning,

Federal Income Tax and Agricultural Law. You may contact him
at 765-494-4216 or by E-mail: <harrison@agecon.purdue.edu>.

Part #1 March 15, 7:00 - 9:30 p.m. Topics: Planning
Goals and Objectives, Property Ownership Law and
Implications for Estate Planning; With and Without a
Will, Avoiding Probate, Probate, Introduction to Federal
Estate and Gift Taxes and Indiana Inheritance Taxes with
Recent Changes.

Part #2 March 22, 7:00 - 9:30 p.m. Topics: More on Fed-
eral Gift and Estate Taxes Including Special Valuation of
Farmland and the new Family-Owned Business Interest
Deduction, Estate Planning with Living Trusts; Choices
for Closely-Held Businesses, Buy-Sell Agreements; and
Charitable Planning Income and Gift and Estate Tax
Planning. An Introduction to Conservation Easements.

Course materials will be provided. Pre-registration is
required.

Purdue University is an equal access/equal opportunity institution.*

Cut Here

Registration Form Must be received by March 12, 2000

The fee is $20 per individual ($30 if for professional continu-
ing education (CE) credit—there is a $10 additional fee for each
CE certificate, beyond the first) and $5 for a registered individ-
ual’s spouse. Please make a check payable to: Bartholomew

County Extension Education Fund. You may register by mail or
at the Bartholomew County-Cooperative Extension Service
Office, Monday-Friday, 8:00 a.m.- 4:00 p.m. Phone:
812-379-1665. E-mail: <jon.cain@ces.purdue.edu>.

Please register me (us) for the March 15 & 22, 2000 Fee enclosed $_______

(First) /(last)
Name Registrant’s Spouse, if attending ($5 fee)
___________________________________________________________
Address: street, route, box
___________________________________________________________
City, State Zip Code
(W)____________________________(H)_________________________
Telephone (Work/Home)

Job or status (�):_____Non-Farmer; _____Farmer;
_____Landowner; _____Lawyer; _____Ins. Agent;
_____Accountant; _____Small Business Owner;
_____Spouse; _____Other_____________________________________

E-mail: ____________________________________________________

Send to: Estate Planning, Bartholomew County-PCES, 1971 State Street, P.O Box 507, Columbus, IN, 47202-0507
* I require auxiliary aids or services because of a disability. Contact program host, Jon Cain, Phone: 812-379-1665.
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GPS Based Guidance Systems for Farmers
Jess Lowenberg-DeBoer, Professor

Introduction

G lobal Positioning System
(GPS) guidance for
ground based application

equipment in agriculture is being
adopted rapidly. Among other bene-
fits, these systems help operators
reduce skips and overlaps in apply-
ing fertilizer, pesticides and other
inputs. In the last two years, use of
the GPS guidance for ground equip-
ment has gone from almost nothing
to about 5% of all custom fertilizer
and pesticide application equipment
in the U.S. Crop producers are also
starting to use the systems.

“It is our hottest item right now,”
said Curtis Schaben, Ag Leader,
Ames, Iowa. “Especially for larger
operators, with large areas of drilled
soybeans. Many already have GPS to
use with yield monitors. They are
looking for other GPS uses.”

“We also sell a lot in Western
Canada where fields are large and
air seeders are popular. It can be
very dusty there at seeding time and
the GPS keeps them on track in the
dust.”

GPS guidance systems can be
used for all types of agricultural
operations: planting, spraying, fertil-
izer spreading, tillage. Potentially,
they replace the foam and disk
marker systems now used to guide
operations.

In its most basic form GPS guid-
ance is a horizontal
“lightbar” in a plas-
tic case 12 to 18

inches long linked to a
GPS receiver. The oper-
ator watches a bar of
light. If the light is on

the center line the machine is on tar-
get. If a bar of light extends to the
left, the machine is off the swath to
the left and needs to be corrected. If
a bar of light extends to the right,
the machine is off to the right. The
lightbar can be mounted inside or
outside of the cab. Similar GPS guid-
ance systems have been used for
aerial application since the early

1990s. While innovators in the use of
GPS guidance for agriculture often
have experience in using GPS for
variable rate application and yield
monitoring, GPS guidance is often
used just to improve accuracy and
speed of uniform application.

More advanced systems have a
screen showing the swath of the
machine as it moves through the
field. Early models only allowed
straight line parallel swaths, but
now software is available for any
contour. Areas covered with previous
swaths are marked on the screen.
These systems have the capacity to
generate “as-applied” maps showing
what part of the field was covered
and the application pattern.

GPS vs. Foam Markers
GPS guidance potential advan-

tages include:

� Accuracy at higher speeds.

� Works with spinner spreaders.

� Provides effective guidance over
growing crops where foam falls
between plants.

� Allows operation when visibility
is poor.

� Less affected by weather.

� Has lower recurring costs.

� Reduces operator fatigue and eye
strain.

� Has lower set up time.

� Is not affected by wind or boom
bounce.

� Reduces chemical use, by reduc-
ing overlaps.

� As-applied maps can be
generated.

� Reduces need to enter already
sprayed areas.

GPS Guidance Cost
The most frequently mentioned dis-
advantage of GPS guidance is the
up-front cost which ranges from
about $3000 for a farmer who
already has a GPS to over $14,500
for a custom applicator. A basic sys-
tem with GPS and lightbar can be
purchased for about $7000. Accord-
ing to Azbell the biggest differences
between the farmer and custom sys-
tems are speed, screen display and
the ability to provide as-applied
maps.

“Some of the cheaper GPS guid-
ance units that you see advertised
are slow. It is like using a computer
with 286 chips,” Azbell said. “They
are also strictly lightbar units, with
no screen display or map making
ability.”

Foam marker systems purchase
prices range from $900 to $2,800.
According to Azbell speed is also an
issue in foam systems. The lower
cost foam systems are slower and
work ok when application is done
with a tractor. Commercial applica-
tors operating at 20 mph need more
foam output than the lower cost sys-
tems can provide.

The useful life of the GPS units is
hard to estimate because of the short
period that they have been on the
market, but Azbell said that he rec-
ommends that users try to recover
costs in 3 years. Foam marker sys-
tems often last about 5 years or
more, Azbell said

“The GPS guidance system will
work longer than three years, but by
that time it will probably be obso-
lete.” Azbell said. “It will still do
everything you originally wanted it
to do, but something much better
will be on the market.”

Cost/Benefit Examples
Cost and benefits vary widely
depending on the crop, acreage cov-
ered, swathing accuracy achieved
and other factors. Table 1 provides
examples of GPS guidance costs and
benefits for two scenarios: a producer
buys a whole system including GPS
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and lightbar, and a producer who
already has a GPS.

The examples show GPS guidance
as increasing per acre costs. The per
acre costs almost double for the pro-
ducer who already has a GPS and for
the producer starting from scratch
guidance costs increase by a factor of
six. This means that for many poten-
tial users the key to determining the
profitability of GPS guidance is on
the benefit side.

The benefits estimated in Table 1
focus on only the opportunity cost of
sprayer operation and the cost of
extra chemical and fertilizer. Azbell’s
estimate of the percentage overlap is
used, 10% with foam markers and
5% with GPS guidance. For simplic-
ity the example assumes that the
operators are very cautious and
make only overlaps, no skips. The
machine cost of overlaps is estimated
at the custom rate, $4.40/a.

The estimation of the economic
impact of skips is complicated
because the effect of crop yield varies
by crop, the weed population and
how long term weed seed bank
effects are valued. A skip is much
more costly in a higher value crop,
such as sugar beet, potatoes, or seed
crop, than it would be in bulk com-
modity corn, soybeans and wheat. If
the skip occurs in a very clean field,
the yield effect may be minimal, but
in a heavily infested field the yield
may drop to almost zero. Weed scien-
tists suggest that the greatest eco-
nomic effect of skips may be on

creating a seed bank that will lead to
management problems in future
years.

This is a conservative estimate of
GPS guidance benefits, which does
not include many of the advantages
outlined above, shows that for the
producer who already owns a GPS,
use of GPS guidance is profitable. In
this example, the producer who does
not own a GPS would need about
2000 acres to breakeven. Sensitivity

testing shows that for the producer
with a GPS, the breakeven acreage
for the lightbar is only 600 a. Of
course, relatively few 600 acre farm-
ers already have GPS.

(The full report on the economics
and adoption of GPS guidance is
available on the Purdue precision
farming web site at:
http://dynamo.ecn.purdue.edu/~bie
hl/sitefarming/references.html)

Table 1. Cost and Benefit Examples for GPS Guidance and Foam Markers for Use by
Producers.

Item
Foam

Marker
GPS

Guidance
Lightbar

Only

Costs:
Purchase Price, $ $1000 $7000 $3000
Useful Life, years 5 3 3
Annualized Cost, $.yr $264 $2815 $1206
Recurring Cost:
Foam, $/yr $336 0 0
Differential
Correction, $/yr 0 $800 0
Annual Cost, $/yr $600 $3615 $1206
Annual Cost, $/a/yr $0.20 $1.20 $0.40

Benefits in Reducing Overlap:
Percent of Area Overlapped 10% 5% 5%
Overlap Acres 300 150 150
Opportunity Cost Sprayer Operation

$/a $4.40 $4.40 $4.40
$/yr $1320 $660 $660

Extra Chemical and Fertilizer, $.yr $3000 $1500 $1500
Overlap Cost, $/yr $4320 $2160 $2160
Overlap Cost, $/a/yr $1.44 $0.72 $0.72
GPS Net Benefit -$0.29 $0.52

20th Annual Farming Together Workshop
Stewart Center, Purdue

Feb. 4-5, 2000

F or families now farming
together or now consider-
ing farming together.

Evaluate your prospects for suc-
cess as together you quickly work
through a series of assignments. We

will help you organize your ideas
and communicate them to each
other effectively, efficiently, and
enjoyably.

Call Howard Doster
(765)494-4250.
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Private Property: Rights, Responsibilities, & Limitations
Jesse J. Richardson Jr.,* Assistant Professor in the Department of Urban Affairs and

Planning at Virginia Tech and Gerald A. Harrison,** Extension Economist

P roperty rights are a con-
cern for many landowners
and are on legislators’

agendas even more now than in the
past. In particular, property rights in
land prompt much thought and
debate in today’s political climate.
Many property rights issues arise in
the context of agriculture. This pub-
lication addresses frequently asked
questions about property rights in
land in order to dispel myths and
misunderstandings and generate
thoughtful discussion.

I can do whatever I choose with my
land, right?
Yes, but within limits. Ownership of
land extends from the sky to the low-
est depths of the earth. The law
holds property ownership in very
high regard. Although landowners
generally may do what they please
with their land, there are limits on
absolute ownership. Landowners are
prohibited from using their property
in a fashion that may injure their
neighbors.

Property rights in land are often
described by being
compared to a bun-
dle of sticks. Each
stick represents a
right. Each stick

may be separated from the rest of
the bundle. For instance, a land-
owner may rent his land to one per-
son to farm and transfer the
underground mineral rights to
another entity. The landowner in
this situation still holds other sticks
in the bundle (like the right to sell
the land), though a sale may be sub-
ject to rights extended to others.

In all circumstances, government
agencies at the local, state and fed-
eral level hold other rights such as
the right to tax. Some sticks in your

neighbor’s bundle, like the right to
use her property in a beneficial fash-
ion, may also affect your property.

How do you determine which land
uses “injure” the neighbors?
Just as a property owner possesses
rights to use his property, he also
holds rights to prevent others from
using their land in a manner that
harms him or his property. “Nui-
sance” describes a situation in which
one landowner is using his property
in a way that unreasonably limits
the use of his neighbor’s land.

A “private nuisance” interferes
with a relatively small number of
people in their use of land. For exam-
ple, if one neighbor plays her radio
very loudly, especially during times
that others sleep, that may consti-
tute a private nuisance.

A “public nuisance” causes dis-
tress to a large number of persons
(an entire neighborhood or commu-
nity) in the use of their land. For
example, a cement factory, which
discharges large amounts of smoke
and dust, may amount to a public
nuisance.

Who decides whether a particular
activity is a nuisance?
The first step in deciding whether a
landowner is injuring his neighbor is
a complaint by the neighbor. Prop-
erty rights depend in large part on
whether persons are being good
neighbors. The preferred way to
resolve property rights disputes is to
talk to your neighbor before you
engage in an activity that may be
offensive. If neighbors cannot agree,
the offended neighbor may file a nui-
sance lawsuit. Then, a court will
decide the issue.

How does a court decide whether
an activity is a nuisance or not?
In determining whether one land-
owner’s use of land is an “unreason-
able” interference of another
property owner’s use of land, the
court must weigh many factors. On

the one hand, the court must con-
sider the extent of the harm, the
character of the harm, the type of
use being interfered with, and
whether the use interfered with is
appropriate to the area. On the other
hand, the court must consider the
benefits (income to the landowner,
jobs, and tax revenue) provided by
the offending use, whether the harm
can be avoided with the continuation
of the activity, and whether the
offending use is suitable in that area.
Courts balance these factors and con-
sider other factors to resolve an
issue.

What can courts do if they find a
nuisance?
If a nuisance exists, the court has
options in deciding what to do. The
remedies may include money dam-
ages and/or an injunction. Money
damages compensate the landowner
for the interference with the use of
his property. If the court orders the
offending activity stopped, then the
damages may be only for past injury.
If the court allows the activity to con-
tinue, the damages may cover past
and/or future injury.

An injunction is an order from a
judge to stop an activity or a com-
mand that a certain action may
begin or continue. In the nuisance
context, the judge most often orders
the landowner to cease the nuisance
activity. However, courts may com-
bine damages and a partial injunc-
tion. A partial injunction would
order the landowner to cut back the
offending activity to a certain level.
For example, if a judge found that a
large hog operation was a nuisance,
the judge may limit the farmer to a
smaller number of hogs.

The law allows judges great flexi-
bility in fashioning creative reme-
dies. In an Arizona case, the judge
ordered a large cattle feedlot to
move, but made the developer of the
adjoining residential subdivision pay
for the move because the feedlot was
there first. The solution to a

__________
* Jesse J. Richardson, Jr. is a member of
the Virginia Bar.

** Gerald A. Harrison is a member of the
Indiana Bar.
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nuisance case may involve a balanc-
ing process to be fair, similar to the
balancing used to determine whether
a nuisance exists.

Do zoning regulations affect
property rights?
Yes. The United States Constitution
and court cases give government
entities the power to pass laws to
protect the health, safety, welfare,
and morals of their citizens. This
power is called the “police power.”
Indiana and other states delegate
this power, as it relates to land use,
to local government units like cities
and counties. With respect to land
use, most local governments exercise
their police powers through zoning
ordinances. Zoning restrictions are
intended to protect the health,
safety, welfare, and morals of
citizens.

Typical zoning ordinances divide
the locality into districts. Within
each district certain land uses are
allowed, and certain other land uses
are prohibited. The aim of typical
zoning ordinances is to separate land
uses. For example, all single family
houses would be together and not
beside a cement factory. Zoning laws
are intended to avoid nuisances by
prohibiting land activities that are
potentially offensive to others. The
United States Supreme Court has
ruled that zoning ordinances may be
valid exercises of the police power of
state and local governments.

Can zoning prohibit me from putting
a trailer on my property in which my
elderly parents will live?
Yes. Zoning may prohibit using prop-
erty in the way in which you want or
in the way that may be most profit-
able to you. The standard a court
usually applies to determine whether
zoning prohibitions are appropriate
is the “arbitrary and capricious”
standard. In other words, when local
governments are acting to protect
the health, safety, welfare, and mor-
als of their citizens, the courts allow
them broad discretion.

A court will usually overturn the
local government’s zoning decision
(for example, the denial of a request
for a variance) if the decision is

unreasonable and not supported by
any facts. A court will not interfere
with a land-use plan simply because
a landowner has identified a more
profitable use than is permitted by
the plan.

Courts will also determine
whether a zoning ordinance is for the
public good, rather than for private
gain. If the ordinance is for private
gain, it is not valid. Again, one must
look not only at a landowner’s prop-
erty rights, but how the exercise of
those property rights will affect
neighbors and the community at
large. Property ownership entails not
only private rights, but also obliga-
tions to the public.

What if the government takes some
of my land to build a road or other
government facility?
Federal, state and local government
agencies possess the power of emi-
nent domain. An Indiana statute
says private utilities may also
possess the power of eminent domain
for projects that benefit the public.
Eminent domain pertains to the
power of empowered agencies to
acquire rights in private property to
use for public purposes, even if the
owner does not wish to sell. The
Fifth Amendment of the United
States Constitution provides that
“ . . . private property [shall not] be
taken for public use without just
compensation.”

Indiana’s as well as other states’
constitutions contain simi-
lar provisions. Any
agency seeking to
acquire private
property rights
for public use
must follow
steps in the law.
Property owners
may take action to
insure fair compensa-
tion, or perhaps avoid the
taking of their property in selected
cases. Contact your lawyer or Purdue
Extension for more information on
eminent domain, condemnation and
property rights.

The property owner must be paid
a fair price. If the owner and the
agency cannot agree on a price, then

a procedure exists for the court to set
the price usually after testimony
from professional appraisers and due
consideration to both sides. There-
fore, the government and other enti-
ties serving the public good may
infringe on private property rights
under legal procedures. The agency
must pay an acceptable or objectively
determined price.

Does the government have to pay
when a regulation or law reduces
the value of my property?
Local, state, and federal govern-
ments may regulate land and land
uses. Most members of society recog-
nize this legal fact. However, just as
the law places limits on the ability of
landowners to use their land as they
please, legal constraints exist on a
government’s ability to regulate
land. The question may well be
framed as “How far is too far?” In
other words, how much may a gov-
ernment regulation reduce the value
of a particular piece of private prop-
erty before a “taking” occurs? When
a government goes “too far” in regu-
lating private property, it must pay
just compensation.

The courts have struggled to
define the point where governments
have gone “too far” in regulating
property. If the regulation is not for
a “public purpose,” the government
must pay compensation. A regulation
may not exist only to further private
interest. Further, the requirements

imposed by the regulation
must be directly con-

nected to the
public purpose.
Only on rare
occasions does a
taking result
from lack of pub-

lic purpose.
Two other situ-

ations automatically
merit compensation for the

landowner. First, when the regula-
tion acts to physically invade private
property, such as requiring a land-
owner to allow cable television wires
on the landowner’s property, com-
pensation must be paid. Any type of
physical invasion, regardless of how
small, warrants compensation.
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Second, when the regulation
makes a piece of property “worth-
less,” compensation must be paid.
“Worthless” in this context means no
profitable uses exist after the regula-
tion. A significant reduction in value
may not entitle the landowner to
automatic compensation.

If the regulatory taking does not
fall into one of the categories men-
tioned above, a court considers the
following factors to determine
whether an unlawful taking has
occurred:

� the economic impact of the regula-
tion on the landowner;

� the landowner’s investment
backed expectations; and,

� the character of the government
activity.

No hard-and-fast rules exist to
guide either the court or landowners
in applying these factors. However,
two examples may help illustrate the
concepts involved.

First, suppose that the state gov-
ernment passes a law to protect
wetlands. The law prohibits anyone
from building, farming, or conduct-
ing any other activity on a wetland
or within 1,000 feet of a wetland.
Suppose you own a piece of land that
is primarily wetlands. After this law
is passed, you cannot put a building
anywhere on your land, farm the

land, or do anything with your land.
In this case, the law has made your
land worthless and an unconstitu-
tional taking has occurred. The gov-
ernment must pay you for your land.

Now consider a situation in which
you own farmland in Indiana. First
it is zoned to allow you to use the
property for offices or commercial
purposes. Then it is rezoned so that
now you may only build single-family
dwellings. The land still retains
value, so you may not assume that a
total taking has occurred. The value
of the land is much less than prior to
the rezoning, however. In a suit for
compensation, the court would have
to balance the three factors listed
above. A court would likely deter-
mine that no taking has occurred in
this situation.

Conclusion
The law regards property rights very
highly and jealously guards their
sanctity. However, each landowner
possesses the right to use his or her
land in a reasonable manner. This
right may be affected by a neighbor’s
use of his or her property. In these
cases, where valid property rights of
two or more persons exist, the
respective property rights must be
balanced to determine which right
will prevail. A good neighbor policy
of consulting with and giving
advance notice to adjoining landown-
ers can prevent many property rights
disputes.

Similarly, the federal, local, and
state governments may regulate
land use. When there is a total or
near total taking of one’s property,
the law provides for compensation at
fair market value. A drastic reduc-
tion in the value of your land due to
a new regulation does not automati-
cally entitle a landowner to compen-
sation. Property rights must be
balanced against the needs, rights,
and concerns of all parties involved.

For their helpful suggestions and
review of this publication, the
authors wish to thank Steve Lovejoy
and Gerald Shively, Purdue Depart-
ment of Agricultural Economics;
Mark Thornburg, Indiana Farm
Bureau; and David C. Petritz,
Purdue Extension.

This information is available as
ID-229. Additional references for this
paper are available from Gerald A.
Harrison. More land use resources
are available at your Purdue Cooper-
ative Extension Service Office.

You make obtain a reader entitled
“Takings Law in Plain English,” 47
pages, by sending $4.00 (payable to
Purdue University) to Gerald Harri-
son. Gerry Harrison’s Ag Law Course
Internet site includes several refer-
ences for ag law topics such as “con-
servation easements,” “lease law,”
“fence law” which may be accessed
at: <http://www.agecon.purdue.edu/
academic/agec455/>.
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