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Introduction: Current Issues Associated with Land Values and Land Use Planning

John C. Bergstrom, The University of Georgia

A number of developments in recent years have increased public concern in America
over the different values of land, and land use planning at local, state and national levels.  In-
creased ubanization, for example, during the economic boom times of the 1990s has led to accel-
eration of the conversion of rural land including farmland to residential, commercial, industrial
and other urban-related uses.  As a result, in many regions of the nation, people concerned about
the loss of benefits associated with agriculture and undeveloped natural areas are pushing for the
implementation of public programs to protect farmland, open space and green space including
forests and parks.  People involved with and concerned about land values and land use planning
are also beginning to take a more holistic approach to natural resource policy – for example,
valuing natural capital including land at the landscape level (Bergstrom, 2001).

In the case of the general public at large, another recent trend impacting land valuation
and land use planning is increasing preferences for amenity values supported by rural land.  Ru-
ral land including farmland supports both commodity values and amenity values.  Commodity
values are associated with traditional commercial production activities such as production agri-
culture, industrial forestry and commercial mining.   Amenity values are associated with recrea-
tional activities such has hunting, fishing, and bird-watching, and environmental services such as
groundwater recharge, wildlife habitat and countryside scenery.  Provision of commodity and
amenity values, though not necessarily mutually exclusive, often involves tradeoffs and conflicts
between different interest group (Bergstrom, 2001).

The above issues as well as others discussed in the papers presented in these proceedings,
provide some of the underlying motivations for the involvement of agricultural and natural re-
source economists in land valuation and land use planning in the 21st century.  As a result of re-
gional interest in economic issues associated with land values and land use planning, a workshop
on this subject was held at the University of Georgia in May, 2000.   The primary objective of
the workshop was to exchange information on current techniques and applications for estimating
land values and managing land use conflicts and competition through effective land use plan-
ning.   The form of the workshop was intended to promote an exchange of ideas on research and
extension needs and opportunities related to growing needs for information related to land val-
ues, use and planning.  Papers presented at the workshop are published in these proceedings to
facilitate discussion and collaboration on issues and problems associated with land values and
land use planning at a broader scale.  The end-goal of the workshop and these proceedings is to
promote effective valuation and management of one of our nation’s most important and scarce
resources – the land on which we live, work, recreate and depend upon for our quality of life.

References

Bergstrom, John C. “The Role and Value of Natural Capital in Regional Landscapes.” Journal of
Agricultural and Applied Economics, forthcoming, 2001.
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Factors Affecting Land Use Change at the Urban-Rural Interface

Introduction

The rapid change in the character of land use in traditional agricultural regions of the Mid-

west has led to public concern in recent years.  As a result, policy makers have attempted to

forge novel ways to cope with problems associated with loss of farmland and the encroachment

of urban/suburban sprawl.  Some of the policies that have been implemented or suggested in a

number of jurisdictions include purchase of development right programs, impact fees, agricul-

tural zoning, and preferred tax treatment for agricultural land uses, among others.  In this paper,

we explore the forces that promote land use change in order to help public officials make in-

formed decisions on policy implementation.

We explore the impact of land use change by employing simple probit analysis of change

over a ten-year period, and expand the analysis to both nonparametric and semi-parametric sur-

vival model methods.  Previous authors have employed probability models of factors affecting

land use change (Kline and Alig, 1999; Bockstael, 1996; Parks and Kramer, 1995).  We focus

primarily on the use of survival model methods in order to investigate the impact of a number of

factors that promote land use change at the urban fringe.

In particular, we examine properties that changed from agriculture to residential, com-

mercial and industrial uses at the urban rural fringe in Central Ohio.  Our analysis can provide an

understanding of how developers’ location decisions are affected by factors such as access to

highways and exit ramps, distance from natural features like lakes and streams, farmland quality,

and other physical and socioeconomic characteristics.  Such information should enable policy

makers to identify regions that are under most pressure to convert from agriculture and help them

to target policies to areas most at risk.



4

Viewed from within the framework of survival analysis, a change from agricultural to a

different land use presents a problem in competing risks.  That is, land may change from agri-

cultural uses to residential, commercial or industrial uses that compete for a given parcel of land.

This paper thus attempts to investigate the factors that contribute to land use change while rec-

ognizing that competing risks for any given property may influence both the timing and type of

change.

Our analysis investigates a wide range of different factors that impact land use change,

and addresses several questions.  First, we consider the impact that environmental, socioeco-

nomic, and spatial characteristics have on the location decisions of real estate developers.  This

includes a large set of distance measures between properties and various amenities and

disamenities, as well as the existence of publicly provided infrastructure such as roads, water

coverage and sewers.

Second, our research focuses on the urban-rural interface, so we consider locational im-

pacts with respect to a central city and the suburban fringe.  The central city in our case is Co-

lumbus, Ohio, and the suburban fringe is Delaware County, which is the next county north of

Columbus.  This region is a fast-growing part of Ohio and the Midwest, and it contains not only

high quality agricultural land, but land that is highly desirable for development.  The results of

our analysis have implications for the development of policies for altering land use change, such

as purchase of development rights.  The methods we use can pinpoint areas that are at risk of

conversion and to discover which factors are associated with land use change.  This information

can help policy makers estimate the expense associated with introduction of a purchase of devel-

opment rights policy.
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Data

Our study area is Delaware County, Ohio, the southern boundary of which lies only a short

distance from the interstate highway circling Columbus, Ohio.  The data we use in this study are

based on property records from Delaware County, Ohio.  It provides an interesting example for

analysis because it is one of the fastest-growing counties in Ohio and the US, and is similar to a

number of other agricultural regions near cities in the Midwest.  Between 1988 and 1998, our

dataset indicates that 31,273 acres of land have converted from agriculture to other uses; of the

conversions 27,756 converted to residential 3,084 acres converted to commercial and 433 con-

verted to residential uses.  Details of the number of cases and average lot size of parcels can be

found in Table 1.  The change has been heavily concentrated in the southern townships closest to

Columbus—the average distance from the southern county border for transactions is 7.33 miles,

while the mean distance from the northern to southern boundaries is approximately 20 miles.

The county (figure 1) sits at the eastern edge of the U.S. cornbelt, and has lower crop

yields than those typical for this region.  This fact, in combination with the proximity of the

county to a major metropolitan area makes Delaware an excellent test grounds for our analysis.

Figure 1 presents the dispersion of agricultural, industrial, commercial, and other land uses in the

county, as well as roads, highways, and water.  Average corn yield is 91 bushels per acre per

year, with a high of slightly over 125 bushels per acre per year, and lows near 0 in some unpro-

ductive regions with sloping terrain.

For the most part, the county is relatively flat, but it has a number of interesting human

and natural geological and environmental features that may attract homebuyers.  There are four

large water supply reservoirs in the county that service residents in Delaware county and Colum-

bus, Ohio.  Delaware State Park surrounds the northernmost reservoir.  In addition, two major
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interstate highways, and two major rivers run north to south through the county.  The City of

Delaware is the largest population center in the county, sitting in the middle approximately 12

miles from the southern boundary.  Proximity to Columbus and other employment centers also

contributes to the desirability of Delaware as a potential place of residence.

The data used in this study are obtained from several sources.  Information on property

transactions is obtained from the Delaware County Auditors office.  For the last 10 years, that

office has developed a Geographic Information System (GIS) computer database to maintain in-

formation on sales and land values, as well as other characteristics.  We use a sample of 2,484

property transactions between June 1986 and July 1996 from this database for our analysis; the

transactions studied were limited strictly to those properties that were classified as agricultural in

1988.  We have also compiled a dataset of environmental characteristics from the auditor’s office

and various other sources and linked those to the GIS data base in order to measure the distance

of given characteristics from the parcel with the home sale.  A number of characteristics are ex-

pected to contribute to change from agricultural to other uses, and in our models we have tested

such variables as proximity to agricultural fields, proximity to infrastructure (roads, highways,

exit ramps, trains, airports, dumps, etc.), proximity to the central city and fringe job centers,

quality of soils, and other variables for inclusion in the final model.

In order to conduct survival analysis on the data, a variable was created that measured the

number of days from the beginning of 1988 until the time of the transaction in which the land use

changed.  The average transaction took place 5.9 years after the beginning of the period.  All of

the variables used in the analysis, a brief description, their means and standard errors are pre-

sented in Table 2.
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Between 1988 and 1998, our data indicates that 31,273 acres of land were converted from

agricultural to other uses; of the conversions, 27,756 converted to residential use, 3,084 con-

verted to commercial use, and 433 converted to industrial use.  The change was heavily concen-

trated in the southern townships closest to Columbus—the average transaction took place at 7.33

miles distance of from the southern border, while the mean north-south distance of the county is

approximately 20 miles.

Probit Analysis

Our analysis begins with a series of simple probit models based on common factors.   That is,

we estimate the probability that a property changed from agricultural to other uses anytime

within the observation period 1988-1998.  The typical model specification for the probit is

y*
i =  ß 'xi + εi,

yi = 1 if zi >0 and yi = 0 otherwise,

ε ~ N(0,1).

In the case of our model, zi represents a set of unobservable economic or other factors that would

encourage development of a given site and when positive, a transaction would occur; for in-

stance, for a developer, zi could represent the difference between profits on a given site versus

another site.  This model is estimated three times, with the dependent variable being coded 0 for

properties that remain in agricultural use, and 1 for properties that change uses within the obser-

vation period.

The results of the models on each of three types of change (i.e. change to residential,

commercial or industrial) can be found in Tables 3 and 4.  From Table 2, it can be seen that of all
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properties under observation, 61.15% changed to residential use, 4.63% to commercial use, and

0.68% changed to industrial uses.

The results of the probit model for residential land use change suggest that the probability

of land use change falls as property distance from existing streets, golf courses, sewer lines and

junkyards increases.  With the exception of the junkyard variable, the signs of the parameter es-

timates are as expected.   In addition, in neighborhoods where higher numbers of commuters

with lower commute times reside, the probability of change is reduced, probably reflecting

higher densities of existing structures in those areas.  Of particular interest is the parameter esti-

mate for CAUV, which is an acronym for Current Agricultural Use Value.  Since 1974, CAUV

has been used as the basis for tax assessment for agricultural land in Ohio.  The result of CAUV

is that agricultural landowners enjoy a significant reduction in real estate taxes; formulated as a

percentage of market value, these reductions range from about 20% in fringe metro areas to

about 40% in primarily rural/farm areas (Lee, 2000).  As such, the CAUV variable represents the

only policy variable in our analysis; the sign of the parameter estimate implies that higher CAUV

payments discourage conversion from agricultural to residential land use.  More precisely, higher

CAUV payments go to higher valued agricultural land, and on the margin, it appears that as agri-

cultural values increase, the probability of conversion decreases.  The variables that have posi-

tive signs are SOUTH_ACCESS, NOT IN A CITY, COMMERCIAL_D, and WATERWAY_D.

The first three parameters suggest that residential development is more likely in more rural areas,

while the last variable most likely reflects that land will not be converted in areas that are likely

to flood.  It is notable that neither of the school variables has an impact on location of residential

development, perhaps because school improvements lag residential building and ensuing in-

creases in the tax base.
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With respect to factors affecting change from agricultural to commercial uses, the probit

model shows that commercial enterprises more probably locate further from railroads, golf

courses and ponds, and closer to parks, transmission lines and other commercial enterprises.  The

results also imply that CAUV discourages commercial development, although the impact is less

than for the residential model; the positive sign on the variable for corn yield suggests that

CAUV payments are insufficient to compensate farmers who grow corn.  Areas with higher

numbers of out of state residents and residents who have lived in the same house during the pre-

vious five years also attract commercial development.

Finally, the probit model for industrial change indicates that development probability is

higher at further distances from the southern county boundary, parks and gas lines and at closer

proximity to a reservoir, other industries or the Polaris interchange (Polaris is a new commer-

cial/residential area developed near the southern boundary of Delaware County).  The parameter

estimates for POP_DENS and COMMUTE<30 are both positive, while the OUT OF STATE

parameter estimate is negative.  This implies that industries locate nearer to established neigh-

borhoods than to new housing developments.

Survival Analysis

The probit analysis cannot take into account the impact that timing of events has on land

conversion, whereas survival analysis focuses on the length of time until an event occurs.  The

competing risks method that we employ in our next set of models recognizes that once a given

event takes place because of one set of circumstances, the change will preclude other changes

from taking place as a result of other circumstances.  In the example at hand, the event of interest

is a change in land use from agricultural to other uses.  Once a change has occurred from agri-
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cultural to say, industrial use, that particular piece of land can no longer change from agricultural

to commercial use.  Thus, competing risks analysis requires a specific type of censoring model.

In this paper we employ survival model methods to estimate impacts of a number of fac-

tors upon land use change.  Survival models provide a standard approach to modeling the distri-

bution of survival times until a particular event occurs (Lawless, 1982).  The time at which the

event occurs is a random variable, denoted by T, and estimating the distribution of T is the goal

of the statistical modeling.  The C.D.F. of the random variable is generally denoted by F(t) = Pr

(T≤ t).  That is, F(t) is the probability an event T occurs on or before some specified time t.

However, a more intuitive measure derived from F(t) is more commonly used in describing

events.  That is, the survivor function S(t)=Pr (T>t)=1-F(t), which is interpreted as being the

unconditional probability of survival beyond t.  In our analysis, the interpretation of S(t) is that

this represents the probability that agricultural land can survive forces that change it to other

uses.

Also of interest in our analysis is the hazard function λ(t) that quantifies the instantaneous

probability that an event takes place at time t, conditioned on the probability of survival beyond

time t.  The hazard function is defined by λ(t) =
t

ttTt
t ∆

∆+<≤
→∆

)Pr(lim 0

t
ttTt

t ∆
∆+<≤

→∆
)Pr(lim 0 , or F'(t)/S(t).  The importance of the hazard function in our analysis is

that it recognizes the risk of change only for those properties that have not changed at a given

point in time.   In our analysis we employ both nonparametric and semi parametric models of S(t)

and λ(t).
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The nonparametric model results are presented graphically in Figures 2-4.   Figure 2 de-

picts survival curves for the three types of development, taking into account the time and type of

change.  From the graphs, it can be seen that agricultural land is more at risk from residential de-

velopment and least at risk from industrial development.  Figure 3 shows the log(-log(survival))

curves from which the rates of survival can be more clearly observed.  These show that there is a

rapid decrease in survival, followed by a flattening of the curves, and that towards the end of the

observation period, loss of land to all three types of development appears to increase.  Finally,

Figure 4 depicts the nonparametric hazard curves for the three types of change.  The hazard

curves are the contemporaneous risk given that a property has survived conversion up to a point

in time.  It is obvious from this risk measure that risk of change into residential use surged in

about 1996.

One drawback of the nonparametric analysis is that it is impossible to draw inferences

about the impact that various risk factors have on the survival outcome.  We thus employ a mul-

tivariate Cox proportional hazards model (Cox, 1972) to investigate how various physical, loca-

tional and socio-economic factors impact land use change.  The model has the benefit of provid-

ing an estimate of the marginal risk contribution of each factor in the form of the Hazard Ratio

(HR).  The HR can be easily used to calculate the percentage change in risk for a unit change in a

given factor as (HR-1)•100 (Allison, 1995).  Thus, for example, the risk for residential develop-

ment decreases by 1.6% for every squared mile a property is from a freeway exit.

Because the model involves censoring, it was necessary to combine the commercial and

industrial sales into one category in order to achieve convergence.  Thus, only two analyses are

performed, one for residential and one for commercial/industrial change.
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The results of the residential model are reported in Table 5.  The parameter estimates

suggest that the closer a property is to a freeway exit or to streets that existed in 1988 the more at

risk it is for residential change: risk for development decreases by 63.7% for every mile distant

from an existing street, and by 1.6% for every mile distant from a freeway exit.  Likewise, the

negative signs for distance from the southern county border, from Delaware City center and from

Columbus City center also suggest that proximity to these locales is a significant risk factor.

Change to residential is more likely to take place at closer proximity to streams as indicated by

the negative sign on Log (STREAMS_D) and on lots with hillier terrain as indicated by the posi-

tive sign on LOT SLOPE.  This may be for two reasons: first, land that is less productive for

farming row crops may be more prone to nonagricultural development; and second, land with

physical features that are more appealing to home buyers will be valued more by residential de-

velopers.  As in the probit model, the corn yield coefficient is once again a positive risk factor for

change and CAUV is seen to be a deterrent to change from agricultural to residential use: for

every one-thousand dollar increase in CAUV, risk of conversion decreases by 6.3%.

In terms of socioeconomic factors, properties located near census block groups with

higher numbers of new residents are more at risk, probably a reflection of development patterns

in which conversion takes place close to other newly developed plots.  This idea is supported by

the fact that change is less likely to take place in census block groups where much of the labor

force commutes for under 30 minutes one way which may be expected to be located in estab-

lished neighborhoods closer to employment centers. The parameter estimate for

SEWER_LINE_D is negative, and interestingly, is the only significant infrastructure variable in

this model, and the hazard ratio suggests that risk of development falls 63.4% for every mile

distant a property is located from an existing sewer line.  Generally, one would expect that other
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infrastructure variables, such as access to gas and electric lines, would have a positive impact on

development, but these variables are insignificant in the survival model.

The model for change from agricultural to commercial and industrial uses is presented in

Table 6.  Taken together, the parameter estimates for EXIT88_D, US23I71_D, DELAWARE_C,

OUT_OF_STATE and SEWERLN_D indicate that commercial and industrial conversion takes

place outside of the city limits, but in locations with access to transportation.   Furthermore, risk

of these changes is higher in close proximity to existing commercial development.  It is of inter-

est that CAUV has no impact on changes from agricultural to commercial and industrial uses.

The survivor function and hazard function plots generated by these models can be found

in Figures 5 and 6.  These plots closely follow the form of those generated from the non-

parametric analysis.  This model also demonstrates an extreme spike in the hazard function in

about 1996.  One way to interpret Figure 5 is that in 1996, the expected time until a plot converts

from agricultural to residential use is about 1/3 the time that it was in 1995.  Thus, the rate of

land conversion increased dramatically at this time.

Conclusions

Our analysis examines factors that bring about land use change, using two primary modeling

approaches.  Results confirm that many of the factors that bring about land use conversion are

those that would be predicted by theory.  However, it is interesting to note that in general, areas

with higher quality schools do not appear to attract residential development.  Thus, residential

development and an ensuing increase of the tax base may lead to improvements in schools qual-

ity since new, suburban residents may value education more highly than the rural populace.  We

also find that access to sewer lines and streets are important risk factors for development, but

other types of public utilities access are not; thus local governments may have to provide costly
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services for new development.  A final important finding of this study is that CAUV tends to

slow down residential development, but not industrial and commercial development.  Further-

more, risk of industrial and commercial development increases in locations further away from

city centers.  Thus, to the extent that development of employment centers occurs in the country-

side, urban sprawl will be exacerbated.
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Table 1.  Parcel Turnover

Cases Number
Total Acres
Changed

Average
Parcel Size
Acres/Lot

Total 2484 52,254 21.04

Change to Residential 1554 27,756 18.27

Change to Commercial 120 3,084 26.48

Change to Industrial 19 433 25.04

Remaining in Agriculture 791 20,981 26.52
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Table 2.  Descriptive Statistics

Variable Name Description Mean Std Err

EXIT88_D Distance (miles) to nearest highway ramp 1988 6.2457 2.6482
A88RR_D Distance (miles) to nearest railroad 1988 2.0255 1.6633
STREETS88_D Distance (miles) to nearest street 1988 0.1446 0.1114
US23I71_D Distance (miles) to US Rt. 23 or I-71 3.4949 2.4594
USFED_D Distance (miles) to major roads except 23 or I-71 1.0605 0.9601
COLCENTR_D Distance (miles) to Center of Columbus 21.245 5.2986
DELCENTER_D Distance (miles) to Center of City of Delaware 9.3398 4.1614
MUNICIPAL_D Distance (miles) to nearest other municipality 2.3825 1.8982
NOT IN A CITY Property located outside city limits 0.9493 0.2195
SOUTH_ACCE Distance (miles) to nearest southern access 7.8848 5.0435
SOUTHBND_D Distance (miles) to southern county boundary 7.3328 4.7304
SCHOOLS_D Distance (miles) to nearest school 2.5096 1.6437
PARKS_D Distance (miles) to nearest park 0.8587 0.7402
GOLF_D Distance (miles) to golf course 2.3628 1.6521
PONDS_D Distance (miles) to nearest pond 0.4006 0.3795
RESERVOIR_D Distance (miles) to reservoir 3.1486 2.2228
WATERWAY_D Distance (miles) to nearest major waterway 1.4899 1.2526
STREEMS_D Distance (miles) to nearest stream 0.5769 0.4799
FLOOD_ZONE (0,1) in Flood Zone 0.0873 0.2824
TRANSLN_D Distance (miles) to nearest transmission line 1.5542 1.6730
SEWERLN_D Distance (miles) to nearest sewer line 0.3229 0.3546
WATERLN_D Distance (miles) to nearest water line 1.2931 1.9244
GASLN_D Distance (miles) to nearest gas line 2.9965 2.3914
WATER_COV (0,1) covered by city water service 0.5821 0.4933
SEWER_COV (0,1) covered by city sewer service 0.0596 0.2367
JUNKYARD_D Distance (miles) to nearest junkyard 6.4660 3.8798
AIRPORT_D Distance (miles) to nearest airport 9.1775 4.5521
POLARIS_D Distance (miles) to Polaris interchange 10.410 4.9597
INDUSTRY_D Distance (miles) to nearest industrial site 1.9041 1.4221
COMMERCIAL_D Distance (miles) to nearest commercial site 0.7184 0.6113
POP_DENS Population density / sq mi in census block 127.0541 222.2036
SAME HOUSE # in CBG living in same house in 1985 as 1990 783.6244 170.5213
OUT OF STATE # in CBG from out of state 4.1732 14.5308
COMMUTE<30 # in CBG of residents commuting < 30 mins. 17.9500 39.8825
ADJACENT_AG Property is adjacent to agriculture land 0.9336 0.24941
CORN YLD Corn yield 93.6582 22.7598
SOYBEAN YLD Soy bean yield 31.5785 7.8963
CAUV 000’S CAUV in thousands of dollars 4.5336 11.0675
SCHOOL Q School quality measured by test scores 74.7204 6.0872
LOT SLOPE Median property slope in degrees 3.7051 5.1541
CH_RES Proportion of properties changing to residential 0.6115 0.4875
CH_COM Proportion of properties changing to commercial 0.0463 0.2102
CH_IND Proportion of properties changing to industrial 0.0068 0.0825
NO_DAYS Days from 1988 until land use change 2329.36 1343.13
NO_YEARS Days from 1988 until land use change 5.8796 3.6922
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Table 3.  Probit Models of Agricultural Land Use Change—Residential and Commercial

RESIDEN-
TIAL

Parameter
Estimate

Std
Err P Value

COMMERCIAL
Parameter

Estimate
Std
Err P Value

Intercept 3.6322 2.0314 0.0738 ** -2.9740 4.2861 0.4878
EXIT88_D 0.0799 0.0490 0.1030 0.0475 0.1126 0.6734
A88RR_D 0.0115 0.0362 0.7509 0.2589 0.0963 0.0072 ***
STREETS88_D -1.2402 0.2654 <.0001 *** 0.6381 0.6211 0.3042
US23I71_D 0.0521 0.0376 0.1657 -0.1154 0.1060 0.2765
USFED_D 0.0572 0.0406 0.1583 0.0149 0.0918 0.8712
SOUTH_ACCESS 0.2437 0.1271 0.0553 * -0.2922 0.2792 0.2953
SOUTHBND_D -0.0519 0.0843 0.5381 0.1632 0.1935 0.3990
COLCENTR_D -0.1775 0.1363 0.1926 0.1134 0.2759 0.6809
DELCENTER_D 0.1744 0.1383 0.2073 -0.5559 0.3448 0.1069
MUNICIPAL_D 0.0079 0.0421 0.8502 -0.0607 0.0897 0.4989
NOT IN A CITY 0.2920 0.1406 0.0378 -0.7180 0.1972 0.0003 ***
SCHOOLS_D 0.0256 0.0395 0.5165 0.0312 0.0964 0.7466
PARKS_D -0.0237 0.0686 0.7298 -0.5879 0.2003 0.0033 ***
GOLF_D -0.1446 0.0371 <.0001 *** 0.2047 0.0845 0.0154 **
PONDS_D -0.1308 0.1060 0.2173 0.6928 0.2879 0.0161 **
RESERVOIR_D 0.0138 0.0307 0.6530 0.0134 0.0741 0.8563
WATERWAY_D 0.0736 0.0403 0.0677 * -0.0466 0.1091 0.6692
STREAMS_D -0.0029 0.0742 0.9690 0.2601 0.1812 0.1511
FLOOD_ZONE -0.1708 0.1064 0.1084 -0.2412 0.2729 0.3768
SEWER_LN_D -0.2074 0.1124 0.0652 * 0.3242 0.4250 0.4456
TRANS_LN_D -0.0307 0.0401 0.4440 -0.2269 0.0978 0.0203 **
WATER_LN_D 0.0124 0.0545 0.8207 0.0960 0.1608 0.5506
GASLN_D -0.0329 0.0329 0.3174 0.0241 0.1090 0.8248
WATER_COV 0.0228 0.1050 0.8284 -0.2555 0.2710 0.3457
SEWER_COV 0.0499 0.1292 0.6996 0.0951 0.1992 0.6329
JUNKYARD_D -0.0736 0.0252 0.0035 *** 0.1057 0.0661 0.1098
AIRPORT_D -0.2001 0.1244 0.1076 0.4711 0.3235 0.1453
POLARIS_D 0.0377 0.0621 0.5438 -0.1023 0.1183 0.3871
INDUSTRY_D 0.0041 0.0436 0.9259 0.0177 0.1075 0.8689
COMMERCIAL_D 0.1547 0.0699 0.0268 ** -2.4223 0.3281 <.0001 ***
POP_DENS -0.0001 0.0001 0.5392 0.0002 0.0002 0.3485
SAME HOUSE -0.0002 0.0002 0.4359 0.0011 0.0004 0.0092 ***
OUT OF STATE 0.0044 0.0039 0.2593 0.0124 0.0062 0.0454 **
COMMUTE<30 -0.0051 0.0015 0.0005 *** -0.0028 0.0025 0.2649
AJACENTAG -0.0291 0.1193 0.8077 0.2150 0.2307 0.3512
CORNYLD 0.0002 0.0027 0.9400 -0.0068 0.0071 0.3413
SOYBEANYLD 3.9e-5 0.0078 0.9960 0.0340 0.0201 0.0913 *
CAUV 000’s -0.0585 0.0042 <.0001 *** -0.0193 0.0095 0.0423 **
SCHOOL Q -0.0135 0.0103 0.1931 0.0032 0.0241 0.8946
LOT SLOPE 0.0094 0.0087 0.2806 0.0046 0.0201 0.8166
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Table 4. Probit Model of Agricultural Land Use Change—Industrial

INDUSTRIAL Parameter
Estimate

Std
Err P Value

Intercept 25.2731 17.1022 0.1395
EXIT88_D 0.5890 0.7998 0.4615
US23I71_D -1.2192 1.1156 0.2744
USFED_D 0.8618 0.8592 0.3159
SOUTHBND_D 2.2221 1.0913 0.0417 **
DELCENTER_D -0.4973 0.4204 0.2369
MUNICIPAL_D -0.4763 0.8399 0.5706
NOT IN A CITY 0.0847 1.2851 0.9475
PARKS_D 4.2238 1.9690 0.0319 **
PONDS_D -1.9284 1.8493 0.2970
RESERVOIR_D -1.8114 1.0167 0.0748 *
TRANS_LN_D -2.1643 1.3653 0.1129
WATER_LN_D -1.2496 1.5557 0.4218
GAS_LN_D 2.3288 0.9628 0.0156 **
WATER_COV -1.9825 1.3275 0.1353
POLARIS_D -2.1049 1.0591 0.0469 **
INDUSTRY_D -11.1076 3.7626 0.0032 ***
COMMERCIAL_D 3.4300 2.4877 0.1680
POP_DENS 0.0027 0.0011 0.0108 **
OUT OF STATE -0.0292 0.0171 0.0876 *
COMMUTE<30 0.0215 0.0082 0.0089 ***
CORNYLD -0.0112 0.0141 0.4277
CAUV 000’s 0.0070 0.0203 0.7303
SCHOOL Q -0.2381 0.1741 0.1716
SLOPE1 -0.1065 0.1301 0.4131
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Table 5. Cox Semiparametric Regression Model—Change to Residential 39.60% Censored

Variable
Parameter
Estimate

Standard
Error

Wald
Chi-Square

Pr > ChiSq
Hazard
Ratio

(EXIT88_D)2 -0.0156 0.0031 24.6172 <.0001 *** 0.984
STREETS88 -1.0142 0.3086 10.8024 0.0010 *** 0.363
US23I71_D 0.1105 0.0263 17.6881 <.0001 *** 1.117
Log(USFED_D) 0.1834 0.0684 7.1907 0.0073 *** 1.201
SOUTHBND_D -0.1664 0.0490 11.5124 0.0007 *** 0.847
(SOUTHBND_D)2 0.0089 0.0026 12.1531 0.0005 *** 1.009
COLUMBUS_C -1.7275 0.7169 5.8058 0.0160 ** 0.178
DELAWARE_C -0.6299 0.2790 5.0994 0.0239 ** 0.533
SCHOOLS_D 0.0198 0.0250 0.6304 0.4272 1.020
Log(STREAMS_D) -0.2604 0.1044 6.2230 0.0126 ** 0.771
WATERWAY_D 0.2100 0.0349 36.1505 <.0001 *** 1.234
SEWER_LN_D -0.2665 0.1095 5.9162 0.0150 ** 0.766
Log(GAS_LN_D) 0.0495 0.0513 0.9298 0.3349 1.051
WATER_COV 0.0721 0.0834 0.7488 0.3869 1.075
SEWER_COV -0.3785 0.1667 5.1554 0.0232 ** 0.685
OUT OF STATE 0.0092 0.0051 3.1971 0.0738 * 1.009
COMMUTE<30 -0.0092 0.0021 19.2735 <.0001 *** 0.991
AJACENT_AG -0.2039 0.1270 2.5781 0.1084 0.816
CORN YLD 0.0037 0.0021 3.1292 0.0769 * 1.004
CAUV 000’S -0.0649 0.0065 99.9973 <.0001 *** 0.937
SCHOOL Q -0.0024 0.0067 0.1307 0.7177 0.998
LOT SLOPE 0.0222 0.0086 6.6254 0.0101 ** 1.022
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Table 6. Cox Semiparametric Regression Model—Change to Commercial or Industrial 96.15% Censored

Variable
Parameter
Estimate

Standard
Error

Wald
Chi-

Square Pr > ChiSq
Hazard
Ratio

EXIT88_D -0.2763 0.1884 2.1497 0.1426 0.759
(EXIT88_D)2 0.0331 0.0177 3.4958 0.0615 * 1.034
US23I71_D -0.1646 0.0937 3.0846 0.0790 * 0.848
DELAWARE_C 1.7723 0.4003 19.5974 <.0001 *** 5.884
SEWERLN_D 2.0647 0.7580 7.4196 0.0065 *** 7.883
GASLN_D -0.0536 0.0922 0.3374 0.5613 0.948
WATER_COV -0.3076 0.4691 0.4299 0.5120 0.735
COMMERCIAL_D -10.1293 1.5524 42.5753 <.0001 *** 0.000
(COMMERCIAL_D)2 2.0404 0.5802 12.3691 0.0004 *** 7.694
INDUSTRY_D -0.1018 0.1584 0.4131 0.5204 0.903
OUT OF STATE 0.0166 0.0041 16.7333 <.0001 *** 1.017
CAUV 000’s -0.0163 0.0156 1.0865 0.2972 0.984
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Figure 1.  Map of Delaware County in June, 1988
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Urbanization and Land Use Change in Florida and the South

Introduction

Florida and other areas of the South have experienced rapid population growth.  Urban

areas have expanded into the rural areas to accommodate this growth.  Along with urbanization

of rural areas, comes changes that often alter the environmental amenities that many urban resi-

dents were seeking when they moved to rural areas.  The quantity and quality of the natural re-

sources in rural areas have been important factors in bringing about population growth in some

rural areas.  As urban growth expands into rural areas, the rural land base changes.  One impor-

tant impact on the natural resource base is the conversion of land formerly used extensively for

agriculture, forestry and open space to urban uses.  Such changes often result in a reduction of

aesthetic and ecological values.  Given our market economy, with its emphasis on private prop-

erty rights and flexible, sometimes nonexistent, land use controls, the amount of land converted

from rural use to urban use increases directly with the growth of population in an area (Reynolds

and Dillman, 1991).  If a pattern of land consumption could be established, then future urban

land conversion could be better predicted and better judgements could be made in developing

land use policies (i.e., restricting land use changes).  This paper examines the conversion of land

to urban uses, analyzes the differential rates of land conversion for different areas and discusses

the implications of future urban land conversion.

Since 1960, population has increased faster in the South than in the rest of the United

States.  Population in the United States grew at a compound rate of 1.1 percent per year from

1960 to 1997. In the 14 states that make up the four southern USDA farm production regions1

                                                          
1 The four southern USDA farm production regions include the following states:  Southeast consists of

Florida, Georgia, South Carolina and Alabama; Delta States consists of Mississippi, Arkansas and Louisiana; Ap-
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(Southeast, Delta States, Appalachian and Southern Plains), population increased 1.5 percent

compounded annually from 1960 to 1997.  This might seem like a small difference but it is not.

If these 14 states had grown at the national average rate during this period, there would have

been 12.2 million fewer people living in the South in 1997.  In addition, population growth was

not evenly distributed throughout the South.  Population change ranged from a slight decline in

West Virginia to an increase of 2.95 percent per year in Florida.  Population increased in Texas

by 1.92 percent per year and in Georgia by 1.74 percent per year during this period.

During the 1900s, Florida’s population about doubled every 20 years.  In 1900, there

were about 500,000 people living in Florida. By 1980, Florida’s population had increased to over

eight million people.  Population in Florida is estimated to reach 15.5 million in 2000 and 20.3

million by 2020 (Bureau of Economic and Business Research, 1997).

 Conversion of land from rural to urban use is more pronounced in Florida than in many

other states.  About three percent of the total land area in the United States is classified as urban.

While Florida’s urban land area is small (15 percent), it is still expanding more rapidly than in

most other states.  Land in urban areas in Florida increased from 1.2 million acres in 1964 to

over five million acres in 1997 (Figure 1).  In the South, the increases in urban land were greatest

in the Southeast and Southern Plains regions (Figure 2).  These increases were due to the large

population increases in Florida and Georgia in the Southeast and in Texas in the Southern Plains.

Land Use Transition

As the demand for high value uses increases, land is bid away from more extensive uses

such as pasture, forestland and other undeveloped uses.  Those who want to develop land for ur-

                                                                                                                                                                                          
palachian consists of Virginia, West Virginia, North Carolina, Kentucky and Tennessee; and Southern Plains con-
sists of Oklahoma and Texas.
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ban uses are usually able to bid land away from extensive uses because of the higher capitalized

net returns in the more intensive uses.  The urban conversion of rural land is illustrated in Figure

3.  The vertical axis represents the level of net returns to land (rent) and the horizontal axis repre-

sents the distance from the center of the urban area.  The lines that are labeled I and II are called

bid rent surfaces.  Each line represents the maximum rent per acre for a particular use as distance

from the center of the urban area increases.  There could be a number of different bid rent sur-

faces, each representing a different land use and having a different slope.  The bid rent surface

slopes downward and to the right, representing a higher rent near the center of the urban area and

declining as the land is located farther from the urban center, eventually reaching zero rent at

some distance from the urban center.  For simplicity, let I represent the urban use of land, which

produces a high rent at the urban center (or market) and decreases as distance from the urban

center increases.  Rent for urban use (I) would decrease to zero rent at distance d.

Assume bid rent surface II represents agricultural land use.  Bid rent surface II has less

slope because there is little or no advantage of being located near the urban center.  While agri-

cultural land rents generally are much lower, at some distance from the urban center a margin of

transference will be reached.  The margin of transference represents the point at which it is more

profitable to shift from one use to another rather than continue the former use.  At this point, ra-

tional use will change from urban to rural (point d1).

As population increases and the demand for urban land increases (the combined demands

for commercial, industrial and residential uses), the urban bid rent surface increases to I', and the

margin of transference shifts outward to d2.  The distance d1 to d2 represents the amount of urban

expansion into the rural area and, as a result, urban development accompanying population in-

creases.  Rotating the figure around the vertical axis produces the classic von Thunen concentric
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rings, which represent encroachment of urban development into the rural areas.  Realistically,

natural physical features, transportation corridors, institutional impediments and other barriers

create irregular boundaries.

Urban Land Conversion in Florida

A century ago, most people lived in rural areas.  As population increased and fewer peo-

ple were required to produce our food supply, people migrated from the rural areas to live in cit-

ies.  Today, most of the population in the United States live in Metropolitan Statistical Areas.  A

Metropolitan Statistical Area (MSA) is a geographic area with a large population nucleus and

adjacent communities which have a high degree of economic and social integration with the nu-

cleus (Bureau of Economic and Business Research, 1997).  MSAs may include a single county

or several counties that have close economic and social ties to a central city or urban area.  In

Florida, there are 34 counties that comprise 20 MSAs.  MSA counties represent 58 percent of the

total land area of the state. About 93 percent of Florida's population live in counties classified as

MSAs.

As population centers grow and mature as urban areas, urban development becomes more

compact as population density increases and the price of building sites rise.  Consequently, urban

land conversion rates vary substantially between MSA and non-MSA counties (Reynolds, 1993).

Because of the different land settlement patterns within Florida, urban land conversion rates also

differ among regions.

 Florida is a very diverse state with more population located in the central and southern

parts of the state relative to northern Florida.  The state has been divided into two regions using

the 11 Planning Districts in Florida (Figure 4).  The North region is comprised of Planning Dis-

tricts 1 through 5, and the Central and South region is made up of Planning Districts 6 through
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11.  The North region is comprised of Planning Districts that lie north of Pasco, Lake and Volu-

sia Counties.  The Central and South region is comprised of Planning Districts 6 through 11 and

includes Pasco, Lake, Volusia and other counties to the south.  In 1996, population density in the

North region was 121 people per square mile as compared to 412 people per square mile in the

Central and South region.  About 97 percent of the population in the Central and South region

live in MSA counties, while about 75 percent of the people in the North live in MSA counties.

Urban Land-Use Coefficients

The urban land-use coefficients estimated in this study represent the amount of additional

land converted to urban use for each person added to the population base.  Urban land-use coef-

ficients (U) are defined as the change in urban land divided by the change in population:

U =  
(UL  -  UL )
( P  -  P )

2 1

2 1

where:

UL2  =  acres of urban land in period 2,

UL1  =  acres of urban land in period 1,

 P2  =  population in period 2, and

 P1  =  population in period 1.

Estimates for Florida

The urban land use data for Florida estimates were obtained from The Mapping and

Monitoring of Agricultural Lands Project conducted by the Department of Community Affairs

(1987), which consisted of an inventory of land use for 1973 and 1984.  Aerial photography was

used to calculate the amount of land in a number of different categories including urban and ru-
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ral-urban transition uses for 1973.  Interpretations of LANDSAT data were used to inventory the

1984 land use.  The amount of land in nonvegetated urban, vegetated urban and rural-urban tran-

sition categories were estimated for 1984.  These data represent an inventory of the urban land

use in Florida counties for 1973 and 1984.  County population estimates for 1973 and 1984 were

developed by the Bureau of Economic and Business Research (1974 and 1985).

The estimated urban land-use coefficients for MSA and non-MSA counties are presented

in Table 1.  Land use and population patterns differed substantially between the Central and

South region and the North region of Florida. The urban land use coefficient for the MSA coun-

ties in the Central and South was .363 acres/person.    The coefficient for MSA counties in the

North was .845 acres/person, about 2.3 times larger than the coefficient for the Central and

South.

The coefficient for non-MSA counties in the North was 1.904 acres/person, three times

the coefficient in the Central and South (.611).  The amount of land converted to urban uses in

the non-MSA counties are two to three times higher than in MSA counties.  Other studies have

also found that urban land-use coefficients are consistently higher in non-MSA counties (Heim-

lich and Anderson, 1987; Zeimetz, et al., 1976).  Counties in the Central and South are more

densely populated, land values are higher and there is stronger competition for land.  Therefore,

urban development to accommodate population growth tends to be more compact.

To assess the implications of these rates of urban land conversion on the loss of rural

land, the amount of land expected to be converted to urban uses during the period of time from

2000 to 2020 was estimated using these coefficients.  Urban land-use coefficients estimated for

MSA and non-MSA counties in each of the regions were multiplied by the expected increases in

population for each county to estimate the amount of urban land conversion during the period
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2000 to 2020.  Population increases were calculated from the population projections for 2020 by

the Bureau of Economic and Business Research (1997).

Population growth in the Central and South region is expected to be 3.7 million people

between the years 2000 and 2020.  In the North, population is projected to increase by 1.1 mil-

lion people.  Using the urban land-use coefficients estimated in this study and the county popu-

lation projections by the Bureau of Economic and Business Research (1997), the amount of land

converted to urban uses during the period 2000 to 2020 is expected to be 2,584,435 acres

(Table 2).

Urban land conversion varies by region and the level of urban development of an area.

Of the 2.6 million acres of land expected to be converted to urban uses, 1.4 million acres (53

percent) are expected to be converted in the Central and South, with 1.3 million acres of the ur-

ban land conversion occurring in MSA counties.  In the North, 1.2 million acres are expected to

be converted to urban uses with 752,695 acres converted in MSA counties.  In the North, 38 per-

cent of the urban land conversion is expected to occur in non-MSA counties as compared to only

six percent in non-MSA counties in the Central and South region.

The amount of land expected to be converted to urban use during the period from  2000

to 2020 accounts for 7.5 percent of the total land area of Florida.  If all of the 2.6 million acres

expected to be converted to urban uses came from agricultural land, urban land conversion

would consume 24.7 percent of Florida's land in farms during this period.  However, this is not

likely to happen since not all of the land surrounding urbanizing areas is in agricultural use.
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Identification of Areas of Strong Competition between Rural and Urban Uses

Population growth and the resulting conversion of land to urban uses will affect some ar-

eas of the state more than others.  Five counties (Dade, Broward, Palm Beach, Duval and Or-

ange) are expected to have more than 125,000 acres converted to urban uses between the years

2000 and 2020.  The land converted to urban uses in these five counties would account for 28

percent of the total urban land conversion in the state during this period.  Sixteen counties are

expected to have more than 50,000 acres of land converted to urban uses (the above five coun-

ties, plus Citrus, Marion, Hillsborough, Leon, Hernando, Brevard, Lee, Seminole, Clay, Volusia

and Okaloosa Counties).  The land converted to urban uses in these 16 counties is expected to

account for 57.3 percent of the conversion of land to urban uses during the next two decades.

Some of these counties are important agricultural producing counties.  The top 10 agri-

cultural producing counties in terms of value of farm products sold are: Palm Beach, Dade,

Hillsborough, Hendry, Collier, Polk, Orange, Manatee, Highlands and DeSoto Counties.  These

10 counties produced and sold $3.347 billion of agricultural products in 1997, or 56 percent of

the state total (National Agricultural Statistics Service, 1999).  During the period 2000 to 2020,

urban expansion in these 10 counties is expected to result in the conversion of 685,169 acres of

land to urban uses (1070.6 square miles) and to account for 27 percent of all urban land conver-

sion.  If all of the conversion came from farmland, it would consume 18.5 percent of the farm-

land in these counties.

Five of the top seven agricultural counties (Palm Beach, Dade, Hillsborough, Polk and

Orange) account for a large share of the value of agricultural products sold and the urban land

converted.  These five counties produced $2.12 billion of agricultural products in 1997 (35.3

percent of the state total).  Urban land conversion in these counties is expected to consume
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576,003 acres of land for the years 2000 to 2020, or 23.3 percent of the state total.  If all of the

land converted to urban uses came from farmland, it consume take one-third of the land in agri-

cultural use.

Urban Land Conversion in the South

SERA-IEG 30 membership comes from the states in the Appalachian, Southeast, Delta

States and Southern Plains farm production regions of the United States Department of Agricul-

ture (USDA).  The states in these four farm production regions comprise the South in this paper.

As noted before, population has increased faster in the South than in the rest of the United States.

In Figure 2, the increases in urban land for the years 1964 to1992 was presented for the farm

production regions in the South.  This section of the paper estimates urban land-use coefficients

for the South, using the methodology in the previous section and the urban land data available

from the Economic Research Service, USDA.

The USDA's Major Land Uses database was used as the source of land use information.

This database contains acreage estimates of major land uses by region and states for each Census

of Agriculture year from 1945 through 1992.  The Major Land Uses database has not been up-

dated to include comparable data for the year 1997.  Their definition of urban land consists of

land in incorporated and unincorporated places of 2,500 population or more.  Population data

were obtained from the Statistical Abstract of the United States (U.S. Census Bureau).  The ur-

ban land-use coefficients were estimated for the period 1974 to 1987 to correspond to the dates

of the county-level data available in the analysis for Florida.  The changes in urban land use and

population for the period 1974 to 1987 and the estimated urban land-use coefficients for the farm

production regions in the South are presented in Table 3.
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The urban land-use coefficients ranged from 0.652 acres per person in the Southern

Plains to 0.772 acres per person in the Delta States.  The urban land use coefficient for the

Southern Regions and the United States (48 states) was 0.69 acres per person.  Coefficients for

the Southern Regions did not vary as much as expected.  In the analysis of Florida data, the coef-

ficients for the more densely settled areas (urbanizing areas) were lower than those in rural areas.

Perhaps, when analyzing the data across broad heterogeneous areas, these differences get aver-

aged out.  In states that have rapidly urbanizing areas (such as Florida, Texas and Virginia), the

coefficients were smaller, ranging from .45 persons per acre in Florida to .54 persons per acre in

Texas and Virginia.

To assess the future implications of urban expansion in the South, urban land-use coeffi-

cients were multiplied by the expected increases in population for each state to estimate the ur-

ban land conversion that is expected to be converted during the period 2000 to 2020. Population

increases were calculated from the population projections in the Statistical Abstract of the United

States.  Population is projected to increase by 18.5 million in the 14 southern states that comprise

the four regions of the South.  By multiplying the regional population projections by the regional

urban land-use coefficients, the amount of rural land converted to urban use was estimated for

each region.  About 12.6 million acres of rural land is expected to be converted to urban use in

the South during the period 2000 to 2020 (Table 4).  More than 70 percent of the urban land con-

version is expected to occur in the Southeast and Southern Plains regions.  Over 60 percent of the

estimated urban land conversion is expected to occur in the five states with the largest population

increases (Texas, Florida, Georgia, North Carolina and Virginia).
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Summary and Conclusions

Urban land-use coefficients were estimated for Florida, using county data for the period

1973 to 1984, and for the fourteen states in the four southern farm production regions, using ag-

gregate state data for the period 1974 to 1987.  In the Florida analysis, the urban land-use coeffi-

cients ranged from .363 acres per person for MSA counties in the Central and South region to

1.904 acres per person for non-MSA counties in the North region.  The coefficients were two to

three times higher in the North region than in the Central and South and the coefficients were

also two to three times higher for non-MSA counties than for MSA counties.  The urban land-use

coefficients for the state-level data ranged from .652 acres per person for the Southern Plains to

.772 acres per person for the Delta States.

The Florida analysis reinforces the hypothesis that, when cities increase in size and ma-

ture as an urban area, the land use coefficient declines.  Therefore, in the larger urbanizing areas,

less land is added to the urban land base as each additional person is added to the population

base.

The Florida analysis also indicates that disaggregating the data to the county level and

separating MSA and non-MSA counties allows more accurate estimates for specific areas.  For

example, the use of the state-average coefficient (.535) for the Central and South instead of the

coefficient for MSA counties in the Central and South (.363) would have resulted in an estimate

of 614,711 additional acres of land to be converted to urban uses by the year 2020.

The National Resource Inventory data that was released by the Natural Resource and

Conservation Service, USDA in December yields even higher rates of urban land conversion for

the period 1992 to 1997.  According to their 1997 inventory, six of the top ten states for acreage

taken out of cropland, forests and other open spaces for development between the years 1992 and
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1997 were in the South (Texas, Georgia, Florida, North Carolina, Tennessee and South Caro-

lina).  The urban land-use coefficients estimated from these data were .83 acres per person for

Florida, .69 acres per person for Texas, 1.35 acres per person for Virginia and ranged as high as

3.27 acres per person for South Carolina.  They are re-examining the database and their estimat-

ing procedures and expect to release revised estimates later this year.  We need to examine that

data when they become available and see how they compare to the data that are available from

other sources.  Have urban land-use coefficients increased in the 1990s as suggested by the Na-

tional Resources Inventory data?
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Table 1.  Urban land-use coefficients for MSA and Non-MSA counties in Florida

MSA Counties Non-MSA Counties All Counties

-------------------------Acres/Person-------------------------

Central and South* .363 .611 .372

North** .845 1.904 1.093

Florida .454 1.457 .535
  * Central and South region includes Planning Districts 6 to 11.
** North region includes Planning Districts 1 to 5.
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Table 2.  Estimated urban land conversion in Florida

Central and South North Florida

MSAs 1,296,968 752,695 2,049,664

Non-MSAs 79,835 454,936 534,771

Total 1,376,804 1,207,631 2,584,435
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Table 3.  Urban land-use coefficients (ULC) for farm production regions in the South

Region
Change in Urban Land Use

1974-1987
(million acres)

Change in Population
1974-1987

(million people)
ULC

(acres/person)

Southeast 4.33 6.41 0.675

Delta States 1.00 1.31 0.772

Appalachian 2.34 3.23 0.727

Southern Plains 3.49 5.35 0.652

Southern Regions 11.17 16.29 0.686

United States 21.83 31.63 0.690
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Table 4.  Estimated urban land conversion in the South from 2000 to 2020

State/Region Population Growth
(thousands)

Urban Expansion
(thousand acres)

Southeast 7,386,000 4,988,113

Delta States 1,209,000 933,344

Appalachian 5,287,000 2,695,263

Southern Plains 6,167,000 4,022,909

Southern States 18,470,000 12,639,630
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Figure 1. Urban Land Use in Florida, 1964-1997.
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Figure 2. Urban Land Use in Southern Regions, 1964-1992.
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Figure 3.  Bid Rent Surfaces with Population Increases
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Figure 4. Planning Districts in Florida
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Land Use Planning and Farm Land Protection in the Bluegrass

Introduction

Land use issues, especially at the “ag-urban fringe” have long been a concern across the

US. No US region is immune. In the west, growth of Los Angeles, Portland, Denver and other

cities has resulted in the conversion of large tracts of agricultural land to other uses. The same is

true in the plains, mid-west, south, and eastern states. In fact, because the largest share of the US

population is located in the eastern third of the country, it might be argued that agricultural land

protection and green space preservation is reaching a critical point here. And this is evidenced by

the development of federal, state, and local plans to address this issue.

In the midst of the controversy is Lexington, Kentucky, the principal city in an 11 county

area known as the inner Bluegrass Region. While the issues here are like those elsewhere (i.e.,

urban growth is taking up large tracts of otherwise productive agricultural lands), the nature of

this region's people and agriculture are very different. As a consequence, land use policies that

work well in other places may not be as effective here. This paper uses Lexington and the inner

Bluegrass Region as a case study. We will explore the history of land use preservation here, con-

sider current issues, and discuss the likely success of policies currently in place.

Historical Background

Lexington, Kentucky instituted the nation’s first Urban Service Area (Daniels and Bow-

ers, 1997). In 1958 the city of Lexington imposed a geographic boundary to define the area be-

yond which the city would not provide urban services such as water, sewer, roads, and schools.

Designated the Urban Service Area, this growth management policy for many years restricted the

city limits of Lexington to approximately 30% of the total area of Fayette County (ES630, 2000).

The primary purpose of the Urban Service Area was to protect the area’s signature horse farms.
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Unfortunately, however, the Urban Services Area did not restrict residential development as in-

tended.

While it is now impossible to prove, it is the opinion of some close to early development

of local land use planning that the true intent of the Urban Services Area was to restrict access to

city sewers. The idea was that restricting city sewer access would constrain Lexington’s growth

into horse producing (rural) areas and encourage compact development within the city. This

strategy was basically misguided. Lexington continued to grow, but this was attributed to resi-

dential growth in Fayette County and not to growth in the city of Lexington. For many years

residential subdivisions that relied on septic systems were considered part of the county, hence

were technically not part of the city although adjacent to the city. So while Lexington proper was

slowly growing, the irony is that adjacent county residential subdivisions were expanding rapidly

to the south over traditional agricultural areas and some horse farms.

Clearly, establishing an urban service area did not stop growth outside of Lexington.

Furthermore, the realities of rapid growth (124% in the county since 1950) and the politics of

development have resulted in “service area creep” far beyond the boundary set in 1958. In 1973

Lexington and Fayette County were the first city and county governments in the nation to merge

into a single unit. The resulting Lexington-Fayette Urban County Government (LFUCG) quickly

developed a comprehensive plan to guide development by reestablishing the urban service area

near its current extent and by specifying 10 acre minimum tract (lot) sizes outside of the urban

service area. A minimum tract (or lot) size is a legally defined minimum area (in this context,

acres) on which a residence may be constructed.

However, the greatest contribution of this new form of government may have been the

elimination of what was becoming a major environmental concern and the changing of a mind
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set that Lexington area growth could be controlled simply by not extending sewer lines. By

1970, Lexington’s land use policies had resulted in serious health problems arising from old sep-

tic systems on lots that were too small to provide an adequate drainage field. Hence the switch to

an Urban County Government (UCG) was not without cost. Specifically, the LFUCG  had to

extend sewer lines into all neighborhoods where sewer service had not originally been offered.

The bottom line is that this cost taxpayers more than it would have had proper land use planning

been conducted in the first place.

As already discussed, the problem of converting horse farms into residential development

is not new. Yet it is important to understand that the geographic shape (the pattern of develop-

ment) of Lexington has evolved to some degree based on where horse farms were located irre-

spective of earlier land use planning. Specifically, south Lexington grew more rapidly than north

Lexington because horse farms were more concentrated on the north side of town. The south side

of town was predominately farmland (beef & tobacco land) that could be more easily developed.

Today, nearly all of the land available for development in southern Fayette County has been

converted, hence there is increased pressure to develop northern Fayette County, the location of

many horse farms.

In April 1999, the Urban County Planning Commission considered a plan by which a tax

increase would be used to pay farmers to give up their right to develop land for residential or

commercial purposes. Such a program is called a Purchase of Development Rights or PDR pro-

gram. The plan presented by the commission, while open to all agricultural producers, was de-

signed to favor horse farms in general and one horse farm in particular (Calumet; LHL, 1999).

Specifically, the proposal favors 1) larger horse farms, 2) horse farms with heavy improvements

like specialized barns and rail fences, 3) farms with high sales, and 4) horse farms located away
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from the urban services area. It was noted, however, that exceptions to point 4 would be made in

the case of a farm with “overwhelming importance as a community icon” (like Calumet).

To fund the program three tax increases were proposed, all of which would have to be

approved by a majority vote of county residents: 1) increase property tax up to $50 per $100,000

assessed value; 2) increase the occupational (or payroll) tax of Fayette county residents by

0.125%; or 3) increase the hotel/motel room tax by 1 percent. The first two proposals directly

impact Fayette county residents. An increase in the property tax rate would increase the tax on an

$80,000 home by $40 a year while an increase in the payroll tax would cost a person earning the

counties median annual income ($44,000) $55 a year (LHL, 1999). It is estimated that $100 mil-

lion over 20 years would be required to protect 50,000 acres (27%) of “prime horse land.” It is

also estimated that the first two proposals would generate between 6 and 7 million per year while

the third proposal would generate only $900,000. To date, no ballot measure has been presented

to the public for a vote.

Farmland vs. Open Space Preservation

Given the stated purpose of the proposed PDR program being to protect agriculture in

Fayette County, it would appear that the LFUCG is highly interested in farmland protection. In

fact, press releases by the urban county government and others often refer to the protection of

farms as being a noble and just cause. Yet is it really agriculture and farmland that the urban

county government wants to protect or is it open space in general? It is argued that Lexington

homeowners do not care if space is occupied by horses or any other form of agriculture, they

only care for open space and scenic vistas. If it is agriculture that the urban county government is

trying to protect, then it is equally true that it is a particular type of agriculture that is being

saved. Specifically, it is the large horse farm with specialized barns and miles of plank fencing
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that are target for protection. These are the farms that people see as they drive or fly into town,

the farms that epitomize the horse industry of the Bluegrass. Yet is this truly farm land protection

or is this protection of a unique industry that happens to be agricultural in nature, but is vastly

different from the agriculture that is typically in mind when one talks of farmland preservation?

In fact, while not yet a major concern in Fayette County, there is much vocal opposition

to what might be classified as industrialized hog or chicken operations across Kentucky. Would

the proponents of farmland preservation in Fayette County be willing to protect agricultural land

used for confined animal production? While it is not possible to give a definitive answer, the

preponderance of evidence from various media sources would suggest that protection of such

firms is not the intent of land use planners, nor would such protections be well received by a

majority of the public. Therefore, it cannot be argued that the proposed farm land protection

policies are meant to apply to all agricultural producers; just those that meet the public’s percep-

tion of  “Bluegrass agriculture”. The reality is that confined animal feeding operations (CAFOs),

although legitimate agricultural producers, need not apply.

Daniels and Bowers in their book state that the protection of nonfarm open space often

involves smaller properties, a wide variety of landowners, and issues of parks, trails, greenways,

public recreation, and wildlife habitat. Farmland protection, on the other hand, may be though of

as open-space protection without public access to the property. On this basis alone, it would ap-

pear that the urban county government is engaged in farmland protection. In its current form, the

proposed PDR program is voluntary and allows owners to retain title to the land. The land does

not become a public park. Yet there are other elements of a farmland protection program. Spe-

cifically, the land area protected should be sufficiently large to allow individual farms to attain

the size they need to be profitable and there should be enough of these farms to support secon-
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dary service and marketing firms. Furthermore, the program should be designed to allow farmers

to expand or change their operation to remain competitive and it should help farmers avoid con-

flicts with non-farm neighbors (over dust, chemical use, noise, odors, etc.). How does the Fayette

County plan measure up to these ideals?

In 1997, Fayette County was number one in the state in cash receipts from farm market-

ings ($365,971,000; KAS, 1999). While exact figures are not reported, Kentucky Agricultural

Statistics (KAS) does report that the sale of horses and stud fees accounted for most of the live-

stock cash receipts for Fayette county (KAS, 1999). Furthermore, livestock receipts represent

94% of all agricultural cash receipts for the county. Table 1 reports relevant agricultural infor-

mation for 1992 and 1997. In 1992  there were 836 farms in Fayette county of which 72 (8.67%)

produced corn, 19 (2.3%) produced wheat, 24 (2.9%) produced soybeans, 484 (58%) produced

tobacco, 297 (35.5%) produced cattle, and 12 (1.4%) produced hogs. Interestingly, while 94% of

all agricultural cash receipts in 1997 were derived from livestock production in 1997, only 37%

of Fayette county farms were engaged in cow, dairy, and (or) swine production. Clearly, horse

production is driving livestock production and sales in Fayette County. By 1997 these numbers

had fallen to 745 total farmers (an 11% reduction) of which 51 produced corn (a 29% reduction),

23 produced wheat (a 21% increase), 32 produced soybeans (a 33% increase), 340 produce to-

bacco (a 30% reduction), 269 produce cattle (a 9% reduction), and only 3 farmers produce pigs

(a 75% reduction).

Because farm numbers are falling, it would be easy to say that farmland preservation

programs are not working. However, without further information, it is not possible to separate

those farms that were developed from those that went out of business for economic reasons and

were purchased by other farmers. For example, low market prices may be the primary reason for
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the decline in overall farm numbers and for the decline in the number of farmers producing corn,

tobacco, cattle, and hogs (Table 1). Yet, Table 1 also shows that total acres in farms also de-

creased between 1992 and 1997 by 10,231 acres (7%). Given an average farm size of 182 acres

(USDA-NASS, 1999) this represents 56 farms.

It would be hard to deny that, at least, the non-horse agriculture in Fayette County is un-

der some development pressure. Between 1992 and 1995 it was farms less than 180 acres and

greater than 1,000 acres that shut down (Table 1). However, it is equally true that the story may

be different for horse production. From 1963 to 1995 acreage in horse farms has increased 55%

from 34,197 to 53,128 acres (LHL, 1999). Furthermore, there were 170 more horse farms in

1997 (375) than there were in 1992 (205), an 83% increase in the number of farms (USDA-

NASS, 1999).

For commodity groups other than horse production, the proposed PDR program is likely

to be too little, too late. Despite prior planning, development continued in rural areas, fragment-

ing the landscape and isolating “islands” of farmland that are surrounded by developed areas.

The number of commercial farm operations has dwindled having been replaced with residential

mini-farms and estates. This is a direct consequence of regulation restricting tract sizes to 10

acres or less outside the urban services area. Instead of limiting growth in rural areas, this policy

acted to accelerate it by encouraging conversion of large tracts of agricultural land into 10 acre

rural estates (what is referred to as estate sprawl later). With fewer commercial farmers, many

farm service and marketing firms have chosen to close their businesses. Those that survived

adopted to serve the needs of what are now largely hobby farmers.

Hence, in summary, earlier policies that established the urban service area and minimum

tract size restrictions acted to accelerate development in rural areas to the determent of traditional
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commercial agriculture. Open space with attached scenic amenities was preserved, although not

in a form that can be used by the public (i.e., the open space is still privately owned). A PDR

program can help those traditional commercial farms that remain, but these farms will struggle to

remain economically viable as they have to increasing deal with the concerns of their non-rural

neighbors and have to travel farther for services.

While a comprehensive plan to protect traditional commercial agriculture in Fayette

county may be futile, there is evidence that prior land use policies did aid the horse industry. The

impact of the proposed PDR program, however, is suspect. A popular perception is that devel-

opment has consumed the horse farms of Fayette County. Examples include Hamburg Place,

Beaumont Farm, and Cold Stream Farm which have been partly to fully developed. However,

large parts of these farms were inside of the 1958 urban services area, hence slated for future de-

velopment (LHL, 1999). Yet, since 1963, there has been a steady increase in the acreage owned

by horse farms from 34,197 acres in 1963 to 53,128 acres in 1995 (LHL, 1999). In fact, the data

suggests that horse farms have concentrated in the north and northwestern parts of the county.

Expansion and concentration took place via conversion of other types of agriculture into horse

farms. In this way, established horse farms “moved themselves” away from the urban services

area and new farms were established. In summary, it appears that Fayette county’s land use poli-

cies did act to protect the county’s horse farms and had, in fact, the desired qualities of concen-

trating the industry in an area large enough that individual firms could continue to operate prof-

itably without being hassled by urban residents and expand if desired. And the industry is large

enough to support necessary, local service and marketing firms.

Yet, the following questions remain. First, did land use planning really aid the horse in-

dustry or was the horse industry simply rich enough to make the adjustments (buy land etc.) they
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needed to survive? Second, will adding a PDR program and increasing minimum tract size from

10 to 40 acres really benefit the horse industry? Again, we have established that Fayette

County’s land use policies have not aided traditional crop and livestock commercial agriculture.

These farms and their supporting service continue to disappear. However, we have also estab-

lished that what has happened is that traditional crop and livestock farms have been converted to

horse farms. Hence, Fayette county’s land use policies have aided agriculture, albeit, a special

form of agriculture, horse farming. But then, this is the stated intent of past and recent land use

planning.

However, it is my contention that the trends in growth and concentration of the county’s

horse industry would have occurred with or without land use planning. The missing element of-

ten not discussed is the great wealth of the owners of many of, at least, the larger horse farms.

Ownership of horse farms in Fayette county is largely by very wealthy peoples some of which

have permanent residence elsewhere. Hence, land use planning here is not about the protection of

farmers struggling to keep their land and their livelihood as it is in many other places of the

country. Land use planning is about maintaining an industry and, arguably, an industry associ-

ated with the very wealthy of society. For this reason, many of the wealthy horse farmers such as

William T. Young of Overbrook Farm and Sheik Hamdan bin Rashid of Shadwell Farm are not

interested in the PDR program (LHL, 1999). They grew their operations by acquisition, hence

are largely unaffected by and ambivalent toward land use planning. So who is it that will benefit

from the proposed PDR program? It is the smaller, more financially limited horse farms who

must compete against the larger horse farms and who feel most threatened by development. They

are stuck where they are and cannot move by acquisition. It is also the more profitable horse

farms that want to insure enough acreage so that the industry can continue to grow. If farmers
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use the PDR program to protect their land from development, then the horse industry knows that

land will be available for future expansion.

What is urban sprawl?

If the goal of land use planning, and the PDR program in particular, is to protect the fu-

ture of the horse industry by insuring enough acreage so that the industry can grow, then, from

an agricultural policy point of view, it must be argued that such planning is a worthwhile goal

and that it has been relatively successful. However, it is also fact that the planning policies of

Fayette County have yet to stop residential development beyond the urban service area. The

horse farms of Fayette county, although more prevalent and concentrated away from the urban

service area, are still infiltrated by pockets of residential development. This, I believe, is a direct

consequence of minimum tract (or lot) restrictions. Furthermore, I am not convinced that a re-

cently passed proposal to increase the minimum tract size on which a residence may be built

from 10 to 40 acres will benefit the horse industry.

Urban sprawl is generally viewed as tract housing and strip type shopping centers on

what was once agricultural ground or, at least, open space located at an increasing distance from

the urban center. I do not dispute this definition. Furthermore, it is well known that this type of

development has consumed a great deal of prime agricultural areas, has lead to increase reliance

on cars which has lead to traffic, noise, and pollution, has lead to increased urban flooding

(ES630, 2000), and has lead to increased service loads on urban infrastructures such as sewer

systems, water systems, and school districts (Daniels and Bowers, 1997). While this type of ur-

ban sprawl is evident in Fayette County, I argue that the creation of landed estates via minimum

tract sizes is, from an agricultural point of view, just as troubling a form of sprawl as is tract

housing. I call this “estate sprawl”.
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Again, following Daniels and Bowers (1997), the purpose of farmland preservation is to

protect a sufficiently large area of agricultural land that sustains a sufficiently large farm popula-

tion to insulate itself from urban complaints (noise, odor, dust, equipment on road ways, etc.) and

support surrounding service firms currently and in the future. The use of minimum tract sizes is a

land use strategy designed for this purpose. For effective agricultural land protection, Daniels

and Bowers, suggest 80-acre minimums. The unfortunate reality is, however, that most minimum

tract sizes are substantially less than 80 acres, usually 10 to 30 acres. In more wealthy regions,

urban people seeking a rural setting are able to buy up these tracts. In this way agricultural areas

are fragmented by pockets (or clusters) of residential holdings. In my opinion, these are nothing

less than landed estates for the wealthy of society. These areas are rarely used for commercial

agricultural purposes and only seldom used to support agriculture of any kind. Over time this in-

trusion into agricultural areas becomes increasing disruptive to commercial agriculture, con-

sumes the available agricultural land base, and results in the ultimate demise of commercial agri-

culture. Hence, my argument that minimum tract sizes lead to urban “estate” sprawl. It may be a

more esthetic form of sprawl because there is more open or green space between each residence

and the homes tend to be more expensive. But this is sprawl nevertheless because what was once

land supporting a viable commercial agriculture is no more. It is true that this land is more read-

ily converted back to agricultural purposes than are track housing or strip shopping centers.

To better illustrate my problem with small (less than 80 acre) minimum tract sizes as an

agricultural land preservation strategy in an affluent society, consider the following. Suppose that

there are 10 families wanting to purchase land in a rural setting who have the financial means to

do so. A 10-acre minimum tract size means that 100 acres of agricultural land will be consumed.

Raise the minimum tract size to 40 acres and all that changes is that 300 additional acres are con-
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sumed. In an affluent society raising the minimum tract size by several 10's of acres will not pose

a sufficiently large financial burden as to force such people out of the market. In fact, so few

people will be turned away that it is likely that more land, not less, will be converted to residen-

tial uses (landed estates). Combine this with further lack of land use planning and the result is

pocket residential areas that further fragment the countryside and make commercial farming all

that more difficult. This is the case in the Fayette County. Via this process large tracts of prime

agricultural land have been converted into landed estates.

In a relatively affluent area such as the Bluegrass, the political reality is that the desirable

goal of preserving larger tracts of agricultural land may come up against the equally desirable

goal of having development occur in a few large clusters rather than in many small clusters scat-

tered about the countryside. In fact, if the voters of Fayette county are truly interested in farm-

land protection, then it would probably be better if the LFUCG abandoned its blind reliance on

minimum tract sizes as a land use policy and instead engaged in rezoning. With rezoning more

land could be included into the urban services areas making it possible to develop more contigu-

ously and compactly rather than in sparse clusters thereby reducing the total acreage converted to

residential property. A reason for development of rural tracts is that city sized lots in nicer loca-

tions within the growth boundary cost nearly as much as some 10 and 40 acre tracts in the rural

areas of the county. Expanding the growth boundary could reduce the price of city lots and en-

courage inward development and, perhaps, redevelopment of previously developed  “inter-city”

property. Furthermore, rezoning would allow the county to coordinate a comprehensive, area

wide development plan with surrounding counties who face similar growth challenges.
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Equity Issues and Other Final Thoughts to Consider

An unfortunate truth is that Fayette county farmland preservation policies, including the

purchase of development rights (PDR) program, are not about preserving operational economic

farms, but rather about preserving an urban “myth” about what farming in the Bluegrass was

once like. The economic argument (we need farm production) is a non-starter. Residential devel-

opment for a high tech firm makes far more economic sense. The problem is that, while horse

farms do provide a public good, it is impractical to manage horse farms like a National Park. The

PDR program will keep horse farms that provide a public goods component in private hands.

A central question surrounding farmland protection/land use policy in Fayette county is

should the average citizen, especially the poor, be held financially responsible. Recall that cur-

rent funding options for a PDR program (estimated to cost $100 million over 20 years to protect

50,000 acres) include an increase in property taxes, an increase in the occupational (or payroll)

tax paid by Fayette county residents, or an increase in the hotel/motel room tax. Proponents of

preservation (the PDR program) argue that the (unspecified and unpriced) benefits of farmland

protection accrue to all Fayette county residents; hence all residents should pay for preservation.

However, it cannot be denied that the program is designed to protect the larger horse farms in

particular and that it is these horse farms that have the least interest in the program (LHL, 1999).

It also cannot be denied that while Fayette County is populated by individual of extreme wealth,

it is also populated by even more people in extreme poverty. Why should the poor of Fayette

county be asked to fund a program via their taxes that the more wealthy recipients of this pro-

gram marginally want? If there is reluctance on the part of Fayette county voters to agree to tax

increases that subsidize wealthy rural Fayette countians to not do something they might not have

done anyway, that reluctance is well founded.
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Another problem is that it will likely take much more than $100 million to preserve

50,000 acres by tax dollars in Fayette county. Using these figures, the LFUCG intends to pay

$2,000 per acre on average for acquisition of development rights. This gives rise to a number of

problems. First, given that the total amount of the program is received over 20 years, only a few

purchases could be made each year. The problem is that the development value of the remaining

parcels would, probably, be increasing with each passing year raising the per acre cost of the

program.  Second, the financial incentives are such that those that own farmland in Fayette

county and who never intended to develop their land would still be expected to participate in the

program. In fact, it is likely that these individuals will represent the greatest demand for the pro-

gram. On the other hand, owners of land on which development is likely will probably find the

value of the development right worth much more than what the LFUCG is willing to pay for it.

Hence, total demand for the program and actual acreage protected is likely to be limited. The end

result is that the relatively more wealthy of Fayette county, who had no intention of developing,

are paid by taxpayers to participate in a program with a limited impact on development.

Another fascinating issue is that, to the extent that some farmers agree to give up their

development rights while others do not, the conditions are right for accelerated leapfrog devel-

opment. This form of development is especially expensive as water and sewer lines pass by pro-

tected land to reach unprotected land being held for development. Are the citizens of Fayette

county better off for being able to drive through green space preserved by a very expensive

farmland preservation program only to run up against the type of development they thought they

had prevented? I think not. And whether a 40-acre estate is prettier than a 10-acre estate is truly a

value-laden question. What is certain is that these 10 and 40-acre tracts will not, except in rare

cases (i.e., horticulture), be commercial farms. Some may participate in “hobby” farming activi-
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ties, but they are not likely to be viable commercial farms. For these reasons comprehensive

planning and zoning is needed to concentrate residential development and protect large contigu-

ous tracts of agricultural lands.

In conclusion, while cast as farmland preservation, Fayette county’s land use policies and

the purchase of development rights program in particular is not about farmland protection in the

strictest sense. This program may allow some current middle and small farms to protect their

land from development, but the program is not sufficiently large nor sufficiently ahead of current

development trends as to aid continued survival of these farms. The proposed program is simply

not sufficient to support (or help grow) a viable commercial agriculture. Some farms will sur-

vive, but only those willing to continue operation in the face of problems associated with contin-

ued development. The current policy restricting land purchases to 40-acre tracts is also not a

farmland protection policy. This policy will result in open space, albeit without public access,

but it will not result in protected farmland. Instead, these tracts will be converted to landed es-

tates (estate sprawl) by the wealthy.

At its core, land use planning in Fayette county is not about farmland protection, but

about protecting the horse industry, an industry associated with the very wealthy of society. And

what fails to be recognized is that this industry is largely ambivalent toward land use planning as

they have the financial resources to acquire land and expand as needed. As such, it is difficult to

argue that these are programs that should be financed by tax payers, especially the financially

disadvantaged peoples of the county. Instead, the LFUCG should engage in wholesale rezoning

where land already consumed by leap-frog rural residents is allowed to develop and other areas

are restricted to agricultural practices. In this way sufficient contiguous land might be set aside to

provide for a viable agricultural community. Unfortunately, given past and current land use poli-
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cies and the resulting loss of the agricultural community and its support services, it may be too

late for all but the more wealthy Fayette county farms.

Epilogue

In late May of 2000, the Mayor of Lexington proposed that 15 million dollars of phase

one master (tobacco) settlement funds be used support a pilot PDR program in Fayette county.

An additional 15 million dollars of matching funds would be raised through bonds issued by the

city. The governor of the state favors use of master settlement funds for land use preservation

programs, hence supports Fayette county’s proposal for funds. Yet, to date, the state board that

has fiscal responsibility of these funds has not chosen to finance Fayette county’s request. Lack

of action by the board may, in part, be due to concern raised by western Kentucky farmers that

funds meant to aid tobacco producers is being used to fund a program perceived to benefit

wealthy Lexington horse farmers.

While, perhaps, a step in the right direction given that those who are willing to pay for

land use preservation are able to freely do so through the purchase of a bond, this proposal is still

limited. First, the original goal of protecting 50,000 acres of “prime” horse acreage was esti-

mated to cost $100 million over 20 years. The current proposal covers only a third of the antici-

pated cost, albeit, as a one time fund. The LFUCG has not specified how they intend to raise the

other $50 million, nor have they specified the time frame for raising such support. Second, local

“experts” close to Fayette county real-estate values argue that the $2,000 per acre that the

LFUCG plans to pay for development rights is simply not realistic. This linked with a lower

funding level clearly implies that much less land than anticipated will be protected by the pro-

gram. This further erodes the capacity of the program to protect acreage in a sufficiently large

block as to avoid the pressures associated rural residential development. Finally, the proposed
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PDR programs do not remedy past planning errors (may in fact reinforce these errors) and allows

the LFUCG to continue to ignore the need for comprehensive land use planning.
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Table 1. 1992 and 1997 Farms, Production, and Acreage Information for Fayette County Kentucky.

Farms % Changec Acres or Head % Change

1992a 1997b 1992a 1997b

Total Farms 836 745 -10.9 147,154 136,923 -7.0

Farms: 1 to 9 Ac. 88 70 -20.5

10 to 49 287 248 -13.6

50 to 179 241 215 -10.8

180 to 499 148 148 0.0

500 to 999 45 45 0.0

 1,000 Ac. 27 19 -29.6

Farms Growing:

Corn 72 51 -29.2 4,024 3,594 -10.7

Wheat 19 23 21.1 803 762 -5.1

Soybeans 24 32 33.3 1,795 2,283 27.2

Tobacco 484 340 -29.8 6,285 4,863 -22.6

Cattle 297 269 -9.4 22,320 24,855 11.4

Hogs 12 3 -75.0 ** ** **

a. USDA-NASS, 1999

b. USDA-NASS, 1994

c. Percentage Change (% Change) is calculated as ((1997 - 1992)/1992)*100.

** Data not reported by NASS in 1997 due to confidentiality concerns.
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How Smart is Smart Growth: The Economic Costs of Rural Development

Introduction

Drive through the outer suburbs of almost any city and one can see farmland and forest

land being turned into houses, offices, industrial parks, and parking lots.  Around the country,

about one million acres of farmland per year are being developed for other uses.  Local govern-

ments, especially in rural areas, often have difficulty financing their services and are constantly

looking for ways to increase their financial health.  Local government officials usually believe

that the solution to their government’s financial difficulties lies in development, through the as-

sociated increase in the property tax base.  However, a growing body of empirical evidence

shows that while commercial and industrial development can indeed improve the financial well

being of a local government, residential development actually worsens it.  The problem is that

while residential development brings with it new tax (and fee) revenue, it also brings demand for

local government services.  The cost of providing these services exceeds the revenue generated

by the new houses in every case that has been studied (for a survey, see American Farmland

Trust).  In this article we look at a method for evaluating the true net economic benefits of devel-

opment to localities, present some empirical evidence, and discuss the implications of this evi-

dence for agriculture and rural communities.

Cost of Community Service Studies

Cost of Community Service (COCS) studies involve a reorganization of a local govern-

ment’s (usually a county’s) records in order to assign the revenues and costs of public services to

different classes of land use or development such as residential, commercial, industrial, farm,

forest and open lands.  For example, the costs of a parks and recreation program would be classi-

fied as all benefiting residential development; the costs of roads would be allocated across all
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types of development; local expenditures on the farm services agency would be assumed to be

benefiting farm and forest land.  The resulting totals for revenues generated and expenditures

incurred can be presented as a ratio of expenditures-to-revenues for different land use types.  The

American Farmland Trust developed COCS studies to support use-assessment programs in the

Northeast.  Use-assessment programs were initiated to slow the loss of farmland and forestland

and more equitably distribute property tax burdens.  We followed the methods outlined in Is

Farmland Protection A Community Investment? How to Do a Cost of Community Service Study

(American Farmland Trust) to complete this study.

COCS studies look at average revenues and expenditures, not changes at the margin, and

are thus not capable of precisely predicting the impact of future decisions.  Still, they provide the

benefit of hindsight, a budgetary baseline from which to make decisions about the future.  They

can also allow for informed decision-making on such policy topics as tax abatements for farm or

forest land (or even for commercial/industrial development).

Review of COCS Studies from Around the Nation

Over 70 COCS studies have been completed by a variety of researchers around the coun-

try for cities and rural communities.  The maximum, median, and minimum ratios of local gov-

ernment expenditures to revenues collected from these studies are shown in Table 1.  The num-

bers clearly show the fallacy of depending on residential development as the road to a sound

growth policy.  In not a single instance did residential development generate sufficient revenue

to cover its associated expenditures, not in a single location.  Bedroom communities are not eco-

nomically sustainable at tax rates that are likely to be levied.  In fact, when a rural community

 with a large base of farm and forest land begins to convert that land into residential develop-

ment, either as a planned growth strategy or due to market forces and a lack of growth control
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measures, the local government is virtually guaranteed to head down a path of deteriorating fi-

nancial stability and increasing local property tax rates.

Two New Studies in Georgia

Georgia is currently in the national spotlight for growth and development policies.  At-

lanta and its surrounding suburbs are the current favorite example of “sprawl” and the dangers of

unbridled growth as witnessed by the traffic congestion, lower air and water quality, classrooms

in trailers, loss of farm land, forest land and open space, and increasing property tax rates.  In

Georgia’s rural communities a major initiative is being launched by the state government to

boost economic development and bring new development projects to these locations.  While the

main goal of this initiative is commercial and industrial growth, residential development will ob-

viously follow if the initiative is successful.  That residential development will not necessarily

occur in the same county as the commercial/industrial development, so caution is in order.

The authors of this article conducted two COCS studies in Georgia counties that are a

mix of rural and suburban areas.  These are the first COCS studies performed in the main part of

the Southeastern U.S. (Virginia and Texas are the closest places to Georgia in which COCS

studies had been done).  Three land use categories were defined for this study: residential, com-

mercial/ industrial, and farm/forest/open space.  Farm houses were included in residential cate-

gory.  This study does not include financial data for schools.  The reason for ignoring school

revenue and expenditures is that local government and school budgets are maintained separately,

so school-related fiscal impacts are not of direct relevance to the local government decision mak-

ers.  Since planning and development decisions are made by the local government, not the school

boards, we decided to focus solely on their fiscal impacts.
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Budgets, annual financial reports, and other supporting agency reports were obtained for

fiscal year 1998 and 1999 for Habersham and Oconee Counties, Georgia.  Revenues and expen-

ditures for each county were allocated to land use categories based on the review of available

records and interviews of local officials and service providers.  The percentage of property tax

revenue raised by each land use type was used in allocating a majority of revenues for which lo-

cal officials could not offer more precise breakdowns (all sources of revenue are included in this

analysis, not just property taxes).  The Oconee County budget listed explicit sources of revenue;

thus, more items could be precisely allocated.  Expenditure percentages were primarily obtained

through interviews.  If a percentage breakdown for an expense could not be obtained from an

individual or a record search then the percentages calculated for the property tax revenues were

used.  The revenues and expenditures were totaled for each land use category and expenditure-

to-revenue ratios were calculated.  The final results are displayed in Figure 1.  The higher the

bar, the more revenue is generated for each dollar of expenditures incurred.

Implications for Farm and Forest Land Preservation and Rural Communities

The main implication of COCS studies is that a local government that approves the con-

version of farm or forest land to residential development is likely to face a worsening in its fi-

nancial condition.  While the lure of an increased property tax base is often attractive to a local

government when it is considering a request to approve a new subdivision, they must realize that

their expenditures will likely rise more than their revenues, resulting in a budget shortfall unless

millage rates are increased.  The imbalances discussed here are only exaggerated if schools are

included; schools are very expensive and only very high-priced houses can come close to gener-

ating enough school-collected revenue to support even one child per household.
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Further, COCS studies confirm that programs which reduce property tax burdens on farm

and forest land as a mechanism to encourage farm and forest land preservation are equitable and

serve only to bring the tax burden more in line with the cost of servicing that property.

The findings of COCS studies should be carefully evaluated in light of the changing

character of these rural counties.  COCS studies should not be used to promote one land use type

over another without a careful and full understanding of their limitations.  They use average

revenues and expenditures and may not reflect the costs and revenue of a particular development

project.  They do, however, challenge the idea that rural counties must choose development to

ensure economic stability.  Farm and forest land may not generate an impressive looking tax

base, but neither do they create a demand for expensive government services.  In particular, rural

communities must ensure that their development is balanced with enough commercial and in-

dustrial development to “support” residential development that does not generate enough local

government revenues to cover the expenditures it requires.
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Table 1.  COCS Study Expenditure-to-Revenue Ratios (in dollars) from Around the Nation

County Residential Commercial /Industrial Farm /Forest/Open Space
Minimum               1: 0.47                           1: 1.03                                    1: 1.06

Median                   1: 0.87                           1: 3.45                                    1: 2.70

Maximum               1: 0.98                           1: 20.00                                  1: 50.00

Footnote: these figures are derived from 70 COCS studies that are compiled on the website of the American Farm-
land Trust (http://www.farmlandinfo.org/fic/tas/tafs-cocs.html).
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Local Land Use Control and Environmental Protection Issues
in Michigan’s Right to Farm Program

Introduction

Michigan’s Right to Farm Law was first passed in 1981 to protect farms or farm opera-

tions from nuisance suits brought by people or businesses moving into agricultural areas.  The

Right to Farm Law has been amended several times, most recently in late 1999.  With the most

recent amendment, the state legislature was responding to industry concerns about how local

zoning has affected agriculture in Michigan, especially animal agriculture.

Legislative debate, as well as discussions after the amendment was passed, focused on

two primary issues: 1) the apparent erosion of local control in land use and 2) the attempt to sub-

stitute Right to Farm requirements for a more comprehensive regulation of environmental im-

pacts from animal agriculture in Michigan.

This paper provides a brief history of land use regulation in Michigan, including an over-

view of local government structure in the state.  Elements of Michigan's Right to Farm Law are

summarized, and the recent amendment of the law is reviewed.  Then, the implications of the

amended law and its enforcement for local land use regulation and for environmental protection

in the state are discussed.

A Brief Lesson in Michigan History and Government

Local Government and Land Use Regulation

Michigan has 83 counties and 1242 townships.  Michigan townships, like counties, date

to the Northwest Ordinance of 1787.  Township boundaries were originally drawn on maps to

facilitate surveying and conveyance of land. Original townships were to be 36 square miles, but

townships of today vary widely in size, from less than one square mile to more than 600 square

miles (Moore).
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Townships were made governmental units in 1827.  The legislative authority for town-

ships covers almost all aspects of local government.  While some counties have adopted and en-

force zoning ordinances, most areas outside of cities and villages are subject to township zoning.

In fact, townships have jurisdiction over approximately 95 percent of Michigan's total land

(Moore).

Michigan’s townships have held zoning authority since the 1940s.  In zoning, as in all ar-

eas of local control, townships (and their Michigan Townships Association, an education and

lobbying organization) work diligently to prevent the state from reducing or restricting the areas

within which townships exercise governmental authority.  In January 2000, Michigan Townships

Association adopted a resolution on land use that states, in part, “Through comprehensive plan-

ning and zoning, local government enacts reasonable land use policies that balance the needs of

their constituents. However, these efforts are often restricted or prevented by state and federal

regulators who seek to usurp local authority for the perceived benefit of the greater good. The

Michigan Townships Association opposes all efforts that attempt to undermine local authority,

which can best guarantee the community’s growth is in accordance with sound land use planning

(Michigan Townships Association)”.

Michigan’s Right to Farm Law

Michigan’s Right to Farm Law (Act 93 of 1981) was passed to protect farms or farm op-

erations from nuisance suits brought by people or businesses moving into agricultural areas.  The

law provides protection from nuisance suits as part of a broader social contract - in exchange for

nuisance protection, farmers are expected to adopt management practices that protect environ-

mental quality and minimize negative impacts on surrounding land users.  Specifically, the law

states that:
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“A farm or farm operation shall not be found to be a public or private nuisance if

the farm or farm operation alleged to be a nuisance conforms to generally ac-

cepted agricultural and management practices according to policy determined by

the Michigan Commission of Agriculture.”1

Farmers are not required, by law, to follow the generally accepted agricultural and management

practices (GAAMPs).  However, they do not receive the protection from nuisance suits if they

are not using GAAMPs. GAAMPs have been established by the Michigan Department of Agri-

culture (MDA), with assistance from Michigan State University Extension.  The guidelines are

updated annually to reflect new information and developments in technology.

The Right to Farm Law (RTFL) also provides for the investigation, by MDA, of com-

plaints involving agricultural operations and concerns about use of manure and other nutrients,

agricultural waste products, dust, noise, odor, fumes, air pollution, surface or ground water pol-

lution, food and agricultural processing by-products, care of farm animals, and pest infestations.

In addition, the RTFL requires MDA to cooperate with the Michigan Department of Environ-

mental Quality (MDEQ) in developing the procedures for investigating and resolving complaints

when environmental (specifically water quality) problems are involved.  The MDA investigation

is intended to determine whether the farm operation is using GAAMPs. Until recently, MDEQ

was not contacted unless a producer refused to adopt the indicated GAAMPs - a process that im-

plicitly assumes that use of GAAMPs would eliminate environmental risks.

A 1988 Michigan Court of Appeals decision prompted a 1995 amendment to the RTFL

clarifying the implications of the RTFL for local zoning authority.  In Charter Township of

                                                          
1 The law provides protection from nuisance suits related to changes in nearby land uses, changes in farm

ownership or size, interruptions in farming activities, federal farm program participation, changes in technology, and
changes in farm product. None of these aspects of the law were affected by the 1999 amendment.
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Northville v Coyne, 170 Mich App 446 (1988), the court held that the RTFL was a valid defense

to a township’s nuisance suit based on an alleged zoning setback violation of an accessory farm

building.  The legislature subsequently amended the RTFL, specifically noting that:

“This act does not affect the application of state statutes and federal stat-

utes...'state statutes' includes, but is not limited to, any of the following: the

county rural zoning enabling act, the township rural zoning act...”

Recent Changes in Michigan’s Right to Farm Law

In late 1999, Michigan’s Right to Farm Law was amended in response to agriculture in-

dustry concerns about local ordinances that increase operating costs for farmers and problems

arising from differing local ordinances that impact a farmer whose operation crosses political

boundaries. In particular, criticism was leveled at local ordinances that limit expansion of a

farming enterprise or otherwise restrict agricultural activities. Much of the discussion in favor of

amending the RTFL showcased recent legal battles related to such local ordinances.2

During the legislative debate on the proposed amendments to the RTFL, several key is-

sues dominated the discussion (Moore, Norris and Taylor):

$ Size of farming operation - There were suggestions that the provisions of the bill should

only apply to “family farms”; there was discussion about the danger of large farming op-

erations (“factory farming”); and there was an effort (unsuccessful Senate amendment) to

set specific limits on the size of a farming operation.

                                                          
2 A local farmer brought an unsuccessful challenge to an ordinance in Brady Township (Kalamazoo

County) that limits the number of animals in a farm operation.  An ordinance in Algansee Township (Branch
County) prohibits land uses from causing odors that interfere with neighbors= enjoyment of their property. A farmer
was found in violation of that ordinance and neighbors were awarded damages. In a third case, a farmer in Otisco
Township (Ionia County) was granted a special land use permit for construction of a swine feeding facility. When
the local government revoked the permit under pressure from local residents, the case went to court. The farmer pre-
vailed but has been very vocal about the costs associated with his battle.
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$ Differing regulations among governmental units - Farmers raised concerns about needing

to comply with varying local ordinances when their farm boundaries cut across more than

one unit of local government.

$ Issues of local control - Local governments raised concerns about losing the ability to

make decisions on issues that reflect the interests of their constituents.

$ Air and water quality - Concerns were related to the size of the farming operation and the

ability of state government to regulate farming practices and to prevent pollution.  The

fact that farmers are not required to use the management practices described in the

GAAMPs was a particularly contentious issue.

Following considerable debate, the RTFL was amended to reflect three main areas of

change:

$ The RTFL now preempts any local ordinance, regulation or resolution that extends, re-

vises or conflicts with the Act or the GAAMPs developed under the Act.

$ The amended RTFL required that GAAMPs be developed for site selection and odor

control for new and expanding livestock production facilities.

$ The RTFL, as amended, explicitly notes that use of GAAMPs does not exempt farmers

from environmental protection requirements established by the state’s Natural Resource

and Environmental Protection Act (NREPA).

Preemption of Local Ordinances

The amended RTFL expressly states that a local unit of government “shall not enact,

maintain, or enforce an ordinance, regulation, or resolution that conflicts in any manner with this

act or generally accepted agricultural and management practices developed under this act.”  Prior

to amendment of the RTFL, farmers following GAAMPs were immune from nuisance suits, but

they were not immune from citations for ordinance violations if the standards set out in the ordi-

nance differed from those set out in the GAAMPs.  A major thrust of the amended RTFL is to set

a uniform standard throughout the state for assessing responsible agricultural management prac-
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tices.  For example, a local zoning ordinance that sets standards for odors, manure storage and

application, or animal care would be prohibited because GAAMPs have been developed to ad-

dress these issues.  However, a local zoning ordinance that establishes zoning districts, the loca-

tion of those districts, and the types of activities that can be carried on within those districts

(without setting management standards) are acceptable.

Despite this preemption, the revisions to the RTFL provide for greater local government

involvement in the process for investigating complaints about farm operations.  MDA is required

to notify the local unit of government when an initial complaint about an operation is received.

If a follow-up site investigation is required, a local government representative is entitled to be

present.  At any point during the process when the Department makes a finding of whether an

operation is or is not using GAAMPs, a copy of that finding must be sent to the local govern-

ment.  In addition, if a manure management plan is required, the local government is entitled to a

copy upon request.

The amended law provides for one exception to the preemption of local ordinances.  A

local unit of government may petition the Commission of Agriculture for approval of require-

ments or restrictions beyond those included in GAAMPs.  Approval for such ordinances requires

that the local government prove that use of GAAMPs alone would be insufficient to protect envi-

ronmental or human health.

New GAAMPs

Prior to the 1999 amendment of the RTFL, the Commission of Agriculture developed and

adopted GAAMPs covering five specific areas of production agriculture.3 Standards in GAAMPs

                                                          
3 Those areas are (1) Manure Management and Utilization; (2) Pesticide Utilization and Pest Control; (3)

Nutrient Utilization; (4) Care of Farm Animals; and (5) Cranberry Production.
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are based on available technology and scientific research. GAAMPs are reviewed and revised

annually by the Commission.

The amended RTFL required the Commission to adopt (no later than June 1, 2000) new

GAAMPs for site selection and odor controls at new and expanding livestock production facili-

ties.  The new GAAMPs establish requirements for separation distances, site plans, and manure

management plans, and they require MDA review of construction and expansion plans for facili-

ties larger than a specified size.  Only with MDA “verification” of these plans can a facility be

assured protection against nuisance complaints.  Compliance with all GAAMPs is still voluntary

- a producer can decide to forego MDA review and verification and risk future legal ramifica-

tions.  The new GAAMPS are subject to annual review and revision by the Commission.

Environmental Protection Requirements

Until amendment of the RTFL, MDA carried out all inspections of farms about which

complaints were received.  Under the memorandum of agreement signed by MDA and MDEQ,

MDA would contact MDEQ about environmental problems if a farmer refused to adopt the man-

agement practices recommended in GAAMPs.  Implicitly, if a farmer adopted the appropriate

management practices, environmental (primarily water quality) problems would be alleviated.

In response to considerable criticism during the legislative debate, the amended RTFL

now explicitly recognizes that use of GAAMPs does not indemnify a farmer against environ-

mental complaints. Also in response to the criticism, MDA and MDEQ have modified their

agreement.  Now, if MDA investigates a complaint and observes a water quality problem,

MDEQ is notified immediately.  However, MDA and MDEQ work together to resolve the prob-

lem, and adoption of GAAMPs is still considered the appropriate mechanism for preventing wa-

ter quality problems.
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Implications for Local Land Use Control

General consensus appears to be that, with the amendment of the RTFL, local authorities

retain the ability to establish agricultural zoning districts and to determine what agricultural land

uses may occur in what districts.  However, mitigation-type ordinances which would restrict

management practices are no longer an option for the local unit.  In addition, the new GAAMPs

on site selection and odor control limit where, within agricultural zones, livestock facilities can

be sited.  The GAAMPs contain specifics on setbacks and separation distances, so local govern-

ments will not be able to enforce distances that differ from those in the GAAMPs.

Despite adoption of the new GAAMPs, there are still many unanswered questions and

considerable dissatisfaction among farm and non-farm populations alike.  As one example, the

new GAAMPs are not clear as to whether a local unit of government can identify more than one

type of agricultural zoning district, with livestock facilities permitted in one type of district but

not in another.  This is an increasingly popular approach for separating large livestock operations

from other land uses.

A major concern on the part of local governments is that farmer conformance with the

siting restrictions in the new GAAMPs, as with all other GAAMPs, is voluntary - farmers need

only conform if they want the protection from nuisance complaints.  As a result, local govern-

ments may be faced with some landowners who choose to ignore the GAAMPs guidelines.

Their recourse, of course, should the non-conforming operation become a nuisance, is to initiate

a nuisance suit against the offending operation.  However, township governments are concerned

about the expense of requiring a tort solution to such problems. (Representatives of the agricul-

ture industry have said that a local government would go to court if a farm violated zoning ordi-

nances anyway, suggesting that the potential outcome of the changes in the RTFL do not really
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change how local governments will be affected.  However, legal recourse for zoning violations

involves simpler, less costly civil procedures.)

Most recently, a ballot proposal for the November election would amend Michigan's con-

stitution and modify the ability of the state legislature to pass laws restricting local control.

Called Proposal 2, the constitutional amendment would require a 2/3 majority of the state legis-

lature to enact any law that addresses a matter which a local unit of government, under its gov-

erning powers, would otherwise address.  If passed, the change would be retroactive to March 1,

2000.  This would not, however, affect the amended Right to Farm Law.

Implications for Environmental Protection

Michigan’s approach to regulation of large livestock operations for environmental pro-

tection is unique.  Despite the fact that the federal Clean Water Act requires that all concentrated

animal feeding operations (CAFOs) should be permitted under the National Pollutant Discharge

Elimination System (NPDES), Michigan has, to date, refused to initiate such a permitting pro-

gram.  The official position of the Michigan Department of Environmental Quality (MDEQ) is

that it cannot legally, under state statute, issue discharge permits to livestock operations since the

state environmental code prohibits discharges from livestock operations.

Response to this position by the U.S. Environmental Protection Agency and by citizen

groups in Michigan has been predictably heated.  The primary concern is that Michigan has no

formal program of inspection and enforcement in place.  Instead, MDEQ has relied largely on

referrals from the Michigan Department of Agriculture (MDA).  If MDA receives a Right to

Farm complaint about an operation and, upon inspection, finds that a discharge is occurring,

MDA is required to report the discharge to MDEQ. To date, most actions against discharging
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farms have amounted to requiring offending farms to conform with GAAMPs and verifying that

they have, in fact, done so.

Michigan has been a leader in the push by a number of states for EPA to approve their

CAFO programs as functionally equivalent to the NPDES permitting required by federal law.  To

that end, a task force in Michigan is developing the Michigan Agricultural Environmental Assur-

ance Program (MAEAP), a training and certification program that would certify participating

participants as “permitted” under the functionally equivalent banner. Much of the MAEAP pro-

gram would rely upon existing GAAMPs.  There has been no indication that MDEQ would de-

velop any kind of on-going inspection or enforcement program. EPA has issued guidelines for

what it would consider functionally equivalent to NPDES permitting of CAFOs, and, to date, it

does not appear that approval of Michigan’s proposed program would be forthcoming.

Most recently, a group of environmental organizations filed a petition with EPA request-

ing that Michigan’s NPDES permitting authority be revoked since Michigan has not enforced the

CAFO permitting requirement of the law.  A review of Michigan's programs is underway.  A

preliminary report suggests that EPA will, in fact, remove NPDES permitting authority from

MDEQ if the CAFO issue is not addressed.

Concluding Comments

Michigan’s Right to Farm Law has undergone recent changes in response to concerns

about how local governments are using zoning ordinances to restrict agricultural production.

These changes have limited local governments' use of zoning to minimize conflicts between

large animal production facilities and surrounding land uses.  While local governments have ex-

pressed concerns about this erosion of local control, they also have questioned whether residents

of rural areas are protected from environmental risks by a Right to Farm program that does not



90

require farmers to use recommended practices.  However, Michigan's ability to continue using

its Right to Farm Law, and associated voluntary conformance guidelines, as its primary envi-

ronmental enforcement mechanism has been called into question by recent EPA inquiries. Expe-

riences in other states (Iowa, for example) suggest that broadening the role of Right to Farm

Laws beyond protecting farmers from complaints by neighbors who “come to the nuisance” may

be called into question if challenged in court (Centner).  Michigan’s Right to Farm Law, espe-

cially in terms of its implications for local land use control authority and state agricultural envi-

ronmental programs, faces an uncertain legal future.
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Federal Land Exchanges

Introduction

Over the years, the federal government of the United States has acquired land through a

variety of means including force, purchase, donation, and exchange.  Prior to 1900, the primary

intent of acquisition was to transfer the land to private citizens via the Homestead Act of 1862,

transfers to states, and transfers to railroads to facilitate the opening of the west.  Lands were se-

lectively retained as National Parks and National Forests, beginning with the creation of Yellow-

stone National Park in 1872.  Federal efforts returned to acquisition with the Weeks Act of 1911

and the Clark-McNary Act of 1924.  Acquisitions for watershed management and timberland un-

der these two acts added 20 million acres of eastern lands to the National Forest system (Loomis

1993).

Increasing demand for recreation and increased interest in wildlife and habitat protection

contributed to the creation of the Land and Water Conservation Fund which has been used to

purchase approximately five million acres since 1965. The ability of federal land agencies to in-

crease their holdings of environmentally sensitive land and lands with high recreational value has

been restricted by limited budgets and federal regulations that require revenues generated by the

agency be returned to the federal Treasury.  In order to meet the public's increasing demand for

outdoor recreation and environmental preservation, federal land agencies have increasingly opted

to undertake land exchanges.  This paper provides an overview of the process and history of fed-

eral land exchanges.  Major public concerns related to exchanges are highlighted and ongoing

related research is summarized.
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Legal Background

In essence, a land exchange is simply a swap of one piece of real property for another.  If

certain conditions hold, such a swap qualifies as a tax deferred exchange under Section 1031 of

the Internal Revenue Code.  This section provides that there will be no recognition of gain or loss

for tax purposes on "exchange of property held for productive use in trade or business or for in-

vestment" if exchanged for property of "like kind which is held for productive use in a trade or

business or for investment."

A number of acts have modified the process and authority for federal land exchanges over

the years.  The Weeks Act of 1911 authorized the exchange of national forest land for private

land within the exterior boundary of national forest land in an attempt to ease consolidation ef-

forts.  In 1922, the authority for the exchange of Forest Service lands was clarified and codified

under Title 16 U.S.C. § 485.  Section 8 of the Taylor Grazing Act of 1934 authorized the ex-

change of Grazing Service land, land that later became Bureau of Land Management land.  The

Federal Land Policy and Management Act (FLPMA) of 1976 (codified at 43 U.S.C. 1716 and

amended in 1988 by the Federal Land Exchange Facilitation Act) further modified the exchange

authority and is now the primary authority under which the majority of federal land exchanges

take place.

Current law requires that federal land exchanges must be for property of equal value1, must

be for land within the same state, and must be in the public interest.  Compliance with the Na-

tional Environmental Protection Act and with public notice requirements is also mandated by

law.

                                                          
1 Cash equalization is allowed up to 25 percent of the federal land value under Federal Land Management and
Planning Act (FLPMA) of 1976.
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Equal value: A detailed appraisal process is described in the Code of Federal Regulations

for each land management agency, though most exchanges involve either the Bureau of Land

Management or the U.S. Forest Service.  In summary, an appraiser must be approved by all par-

ties and must meet certain regulatory qualifications.  The market value of land is to be based on

"highest and best use" defined as "most probable and legal use of a property, based on market

evidence, as of the date of valuation" (36 C.F.R. § 254). The appraisal is required to consider

historic, wildlife, recreation, wilderness, scenic, cultural, and other resource values, though no

details are provided as to how such values are to be determined.  Next, the appraisal must be re-

viewed by a qualified review appraiser.  Finally, the parties involved in the exchange have 180

days to agree on the appraisal values.  Typically, federal interests will be represented by a local

or regional land manager for the agency involved, but all exchanges must be approved by either

the Secretary of the Agriculture (for Forest Service exchanges) or the Secretary of Interior.

Same state: FLPMA requires that federal land exchanges be intrastate exchanges unless oth-

erwise provided for by statute.  There have been many instances of special statutes being passed

to allow for interstate exchanges, but such a process is longer and more costly.  Historically,

most exchanges have occurred in states with a high percentage of federal land2. The provision for

intrastate exchange obviously constrains the ability of land managers to conduct exchanges in

states with a small percentage of federal land as there is little for the federal government to relin-

quish.  This is the case for most states east of the Mississippi where a limited number of ex-

changes have taken place in Alabama, Arkansas, Florida, Michigan, Minnesota, Mississippi,

                                                          
2   Eighty-eight percent of exchanges between 1960 and 1997 occurred in nine states: California, Arizona, Montana,
Oregon, Idaho, New Mexico, Colorado, Nevada, Utah.
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Missouri, and Wisconsin3.  Recent exchanges in Florida and Arkansas have involved special

statutes for interstates exchanges (Public Laws 100-275, 100-696, 102-584, and 104-333).

 Public interest: FLPMA requires that "the resource values and the public objectives served

by the non-federal lands or interests to be acquired must equal or exceed the resource values and

the public objectives served by the Federal lands to be conveyed, and the intended use of the

conveyed Federal land will not substantially conflict with established management objectives on

adjacent Federal lands…"  In defining public interest considerations, FLPMA mandates that "the

authorized officer shall give full consideration to: (1) the opportunity to achieve better manage-

ment of Federal lands and resources to meet the needs of State and local residents and their

economies, and (2) to secure important objectives, including but not limited to:  (a) protection of

fish and wildlife habitats, cultural resources, watersheds, and wilderness and aesthetic values; (b)

enhancement of recreation opportunities and public access; (c) consolidation of lands and/or in-

terests in lands, such as mineral and timber interests, for more logical and efficient management

and development; (d) consolidation of split estates; (e) expansion of communities; (f) accommo-

dation of existing or planned land use authorizations; (g) promotion of multiple-use values; (h)

and fulfillment of public needs."

Controversy over appraisals and whether or not certain exchanges are in the public interest

has occurred at least as far back as the early 1900's4.  Given the broad definition of public inter-

est and the difficulty with finding comparable properties to help determine market values, such

controversies are likely to arise again.  While increased public awareness about federal land ex-

                                                          
3  Exchanges have also occurred in Alaska, Nebraska, North Dakota, South Dakota, Washington, and Wyoming,
4  See, for example, Strong's discussion of the development of the area around Lake Tahoe where people expressed
concern about the government's acquisition of cut-over timber land in the Tahoe Basin in exchange for virgin timber
elsewhere in the Sierra Nevada in the 1890's.
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changes in the west and increased public concern about the consequences of exchanges has led to

increased scrutiny of proposed exchanges5, land exchanges are likely to continue to be an im-

portant tool for federal efforts to protect ecologically and recreationally valuable lands.

History of Exchanges

The number of federal land exchanges has fluctuated quite a bit over the past four decades

as shown in Figure 1.  Historically, many of these land exchanges were for consolidation pur-

poses.  More recently, these land exchanges have involved the relinquishment of public land with

high development values near urban or suburban areas for property with little development po-

tential but high ecological and/or recreational value. While the Land and Water Conservation

Fund has been used to purchase lands for environmental protection and for recreational uses, ap-

propriations for federal land acquisitions fell by over fifty percent between 1991 and 1997.  Con-

sequently, property exchanges have become an increasingly popular means for federal public

land management agencies to acquire real property.

For the U.S. as a whole, the number of exchanges has risen fairly steadily from an his-

toric low of 45 in 1980 to 285 in 1997, and have involved an average of almost 400,000 acres of

land changing hand each year.  Since 1980, federal land ownership has increased by almost 1.3

million acres via land exchanges.

Related Research

As economic expansion in previously remote parts of the west continues, as once small

towns grow outward toward federal lands, and as ranches are subdivided into ranchettes, pres-

sure for federal land exchanges will grow.  Local communities unaccustomed to land use plan-

ning are searching for an understanding of the demands on local resources and how land use

                                                          
5  See, for example, The Seattle Times special report, 9/27/98 to 10/2/98.
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patterns might change over time, for example through land exchanges.  While local communities

cannot change federal tax rates or expenditures on land acquisition, it can be informative for

them to know how such things influence land exchanges and hence land ownership patterns in

the west.  An econometric study of federal land exchanges between 1960 and 1996 indicates that

in addition to the passage of laws related to exchanges and the political affiliation of the presi-

dent, economic growth rates and capital gains tax rates do significantly influence the number of

exchanges (Espey 2000).  In particular, increases in both GDP and the capital gains tax rate led

to more land exchanges.  There is also a statistically significant negative relationship between

expenditures from the Land and Water Conservation Fund and the number of land exchanges,

indicating that when there is more money for the federal agencies to buy land, they are less in-

clined to exchange lands with private parties.

A major concern of rural counties facing an increase in federal land is the consequent im-

pact on payments-in-lieu of taxes (PILT).  PILT was created in 1976 to compensate local gov-

ernments for their loss of tax revenues due to the presence of some federal lands.  Lands that en-

title a county to receive PILT include National Park Service, USFS, and BLM land.   There are

two basic alternative calculations for PILT, one based on the county's population (for counties

with less than 50,000 people) and the other based on federal entitlement acreage (for counties

with more than 50,000 people).  In Nevada, eight out of seventeen counties would not receive

any increase in PILT for an increase in federal entitlement acreage, despite the loss of property

tax revenues.  In anther five counties, only a very large increase, such as a 50 percent increase, in

federal acreage would trigger an increase in PILT. Only in the four counties with a fairly high

population to federal acreage ratio would increases in federal lands be accompanied by an in-

crease in PILT to compensate further for lost property tax revenue (Espey et al, 2000).  To what
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extent this is representative of rural counties in the west where the federal government's land

ownership is increasing is the focus of ongoing research.

Conclusions

Exchanges of federal land for private land have served many purposes over the years, in-

cluding consolidation of both public and private land holdings, facilitation of suburban develop-

ment in western states, and public acquisition of environmentally sensitive lands.  For federal

land management agencies, property exchanges are a means of changing land ownership without

expenditure of funds.  Undertaking an exchange, rather than a sale, benefits the private entity in-

volved by allowing deferral of capital gains taxes on the relinquished property if the property is

used for investment purposes.

Traditionally, federal land exchanges were motivated by the desire for land consolidation to

facilitate more efficient land management for both private landowners and public agencies.  Re-

cently, these exchanges have more often been motivated by the desire for urban or suburban ex-

pansion in areas abutting large tracts of federal land.  In exchange for such land on the urban

fringe, the federal government often receives land with little development potential but high

ecological and/or recreational value.

In the West, the management of public lands has a significant impact on the economy of ru-

ral communities.  While rural residents themselves are often in conflict over the direction of

public lands policy, urban residents throughout the nation have an increasing influence on deci-

sions regarding the management of public lands.  Federal land management decisions have sig-

nificant direct and indirect impacts on the local communities involved.  Changes in the distribu-

tion of public and private land affects the counties’ tax base and hence their ability to serve the
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needs of local residents.  Understanding what has occurred in the past is the first step in helping

local communities anticipate and address future impacts.
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Some Generalizations on Land Valuation Methods and Findings
From Agricultural and Stripmine Externalities in Ohio

Introduction

The purpose of this paper is to develop some externality related methodological and em-

pirical generalizations on valuing land.  Land is broadly defined in the Barlowe sense as “the sur-

face resources of the earth and the physical, biological, economic and institutional factors that

affect condition and control the use of these resources”.  The externality valuation methods util-

ized include clean-up cost (CUC), travel cost (TC), benefit transfer (BT), and hedonic pricing

(HP) analyses of stripmine and agricultural externalities in Ohio over a 10-12 year period.  Spe-

cific cases include dredging of agricultural sediments from nine Lake Erie harbors, The Ohio

River, drainage ditches in six counties, and 11 Ohio State park lakes; the impact of agricultural

sedimentation on recreation boating (n=46) and lakeside property values (n=224) in Ohio State

park lakes; sediment impacts on water treatment costs; and the impart of stripmine spoils on

downstream recreation and residential property values in two Muskingum conservancy district

lakes in Eastern Ohio (See Figure 1).  Several methodological issues are identified and discussed

and some generalizations of the Ohio research results are related to land valuation and planning.

Sedimentation caused by agricultural soil erosion is a major source of damage and eco-

nomic loss throughout the crop producing regions of the US.  The analyses in this paper focus pri-

marily on agricultural sedimentation impacts in reservoirs and lakes in Ohio which, as a transition

state in terms of physical and demographic characteristics, represents conditions found in the Corn

Belt, Appalachia and the Northeast regions of the U.S.  Farmland covers approximately 15.4 mil-

lion acres of land area in Ohio, but it is the 77 percent of farmland under cultivation that contrib-

utes most of the sediments that eventually damage waterways.  Two studies in particular have es-
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timated annual agriculturally related off-site soil erosion costs in Ohio.  In 1983, the Soil and Wa-

ter Division of the Ohio Department of Natural Resources (ODNR) estimated direct off-site cost of

removing soil erosion sediment in Ohio at $160 million/year.  In addition, the Ohio Alliance for the

Environment (1988) estimated the annual cost of removing sediment from Ohio's lakes, water-

ways, harbors, and water treatment plants at $162 million.  Both of these studies focused on the

accounting costs of clean up which do not necessarily account for the full social costs of erosion.

The impacts of sedimentation on recreation and property values have been recognized and

addressed by the state of Ohio.  For example, the Division of Watercraft of the Ohio Department of

Natural Resources allocates almost $2 million annually for dredging lakes; this constitutes almost

one-seventh of the total budget of the Waterways Safety Fund.  The Waterways Safety Fund con-

sists of boater registration fees paid every three years (depending on factors such as size and power

of the boat) and a one-half of one percent tax on marine gasoline.  Thus, costs of dredging are

borne by individuals who use the lake (primarily boaters), but not necessarily by those who live on

the lake.  Furthermore, upstream farms are the major source of sediment run-off, but farmers pay

for dredging only if they boat, and are not required to directly compensate downstream users.  The

question of who should be responsible for compensating downstream users for soil erosion dam-

ages continues to be debated.

Macgregor (1988) used the Ohio Department of natural Resources State park lakes secon-

dary data on lake characteristics, visitations and dredging to estimate the boater value losses and

dredging costs due to sedimentation in 46 state park lakes.  Macgregor et at. report that sediment

deposition was significantly and negatively related to boater visitor days and this coefficient was

multiplied by a median value ($23.92) for a motorized boating recreational day derived from other

studies and benefit transfer to get boater value loss.  These findings indicate an average boater
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value loss in the 46 lakes of $0.49 per ton of sediment, but the values ranged from $.008 to $11.95

per ton of sediment.  This emphasizes the need for targeting of soil conservation funds based on

off-site economic impacts.  The average cost was $1.29 to dredge one ton of sediment in 11 state

park lakes where dredging was being done in 1987 and costs ranged from $1.20 to $1.46 per ton.

This dredging is funded by boater license fees and a portion of the gasoline tax.  Ironically, farmers

are exempt from this tax on fuels used in the farm operation.

A two-stage hedonic price model (HPM) was used to analyze the welfare impacts of up-

stream erosion on lakeside property values at state park lakes, including both vacation and year

round residences (Bejranonda, et al., 1999).  From the empirical model, it was possible to esti-

mate the implicit price of a change in environmental quality associated with different sedimenta-

tion reduction programs and thus to estimate the social benefits accruing from a given policy.

From the first-stage of the hedonic price function it was possible to obtain implicit prices for char-

acteristics of lakeside properties such as structural, community, and ambient environmental quality.

Then, a Deaton and Meullbauer (1980) Linear Approximate/Almost Ideal Demand System

(LA/AIDS) was utilized to estimate the second stage demand equations for structural and environ-

mental characteristics of lakeside properties.  Finally, the compensating variation (CV), derived

directly from the LA/AIDS indirect utility function, was used to estimate lakeside residents’ will-

ingness to pay for improved environmental quality at the lakes.  The policies examined include in-

creasing the depth of the lakes through a dredging program and reducing the rate of sediment in-

flow entering the lakes by employing upstream soil conservation practices, as well as various com-

binations of dredging and soil conservation.

Coal strip mining in the United States, particularly in the Ohio River Valley and the Ap-

palachian Regions, has contributed to many environmental problems.  Currently in Ohio, high
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sulfur coal is being mined extensively in the eastern part of the state.  Combustion of high sulfur

coal for electric generation results in levels of SO2 emissions that contribute to acid rain and

other environmental problems.  Scrubbers promoted by the Clean Air Act of 1990 that remove

the SO2 create a by-product, fluidized gas desulfurization (FGD) waste, that may have the poten-

tial to neutralize acid spoils at mine sites.  However, it may also create an environmental

disamenity if it is landfilled, which is currently the most common means of disposal (Hitzhusen,

1992).  This study addresses a specific problem associated with unreclaimed or improperly re-

claimed strip-mines, i.e., the impact on nearby lakes.  The impact usually involves a severe dis-

coloration of the water, due to acid mine drainage, and an odor problem due to excess hydrogen

sulfide in the water and increased acidity of lakes that can potentially harm fish and other wild-

life.

In this study, values of cottages and recreation on two lakes in the Eastern Ohio mining

region, Piedmont Lake and Leesville Lake, are examined (Hitzhusen et al., 1997).  The cottages

on both lakes are more often used as summer vacation homes rather than as permanent

residences.  Piedmont Lake has been impacted by abandoned strip-mines while Leesville

remains relatively unaffected.  U.S. Geological Survey mapping in 1976 showed that one-third of

the Piedmont Lake drainage basin had been strip-mined, with two thirds of the strip-mined area

reclaimed.  The primary cause of mining impacts are concentrated at one end of the lake and

include reclamation failures as well as other direct problems caused by unreclaimed land.  These

impacts were present before the dam was built and the cottages constructed.  Leesville Lake has

not been impacted by strip-mining.  U.S.G.S. mapping in 1978 showed that less than 0.5% of this

drainage basin has had strip-mining activity.
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The two lakes are close in geographical area and have homogeneous features.  Both are

used for boating, fishing, swimming, camping, and vacation home sites.  Both have the same re-

strictions on horsepower for boating (10 hp max).  Individuals have privately built and owned

homes on lots leased from the Muskingum Water Conservancy District (MWCD).  The leases

are for 14 year periods.  Certain specifications on the homes are required under the leases.  For

example, guidelines regarding color, landscape, and roof style are specified in the lease.  Plans

must be submitted to MWCD for any new cottages or major renovations.

Ag Sedimentation Results

The results from the boating and lakeside property analyses as well as from dredging

(Foster et al., 1989) and water treatment (Foster et al., 1989) studies are summarized in Table 1.

Low, medium and high estimates of downstream economic impacts are presented per ton of

sediment deposited or delivered downstream and for total impact at the 3T level of erosion in the

context of 500 row crop acres upstream from the lake, harbor, ditch, or water treatment plant.

Results can also be interpreted as the per farm (500 row crop acres) or per acre cost of internal-

izing the various externalities from cropland soil erosion.  While dredging costs per ton of sedi-

ment do not vary much between lakes or harbors, the off-site economic impacts on boating and

property values vary considerably between sites.  This suggests the importance of collecting site

specific information and the importance of targeting in soil erosion control policies.  The collec-

tion of site specific information is very costly, so the boating value analysis by MacGregor

(1988) utilized secondary data and benefit transfer techniques to estimate foregone recreation

boating values from sedimentation.  This allowed estimation for 46 state park lakes with about

the same resources necessary to do primary data collection on boating values at one lake.  This

analysis has recently been updated with 1998 values by French (2001) and a forecasting equation
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is being developed to transfer these Ohio boating values to a set of lakes in Illinois.  The sample

of 224 lakeside properties at four lakes has also been increased to 2677 properties at 15 Ohio

State Park lakes by Bejrauonda et.al. (1999).

Stripmine Results

The hedonic regression equation explained 44 percent of the variation in house price and

most of the signs were consistent.  For a study such as this one using secondary data, 44 percent

is a reasonable amount of explained variation.  The unexplained variation is most likely com-

prised of differences in quality of the lots and views.  Also, there may have been differences in

architectural features that were omitted.  The most interesting finding was that as distance to the

impact increases, annual rental equivalent or property value increases.  The variable for distance

to the impact was significant at a 0.046 level.  This is interpreted as a 4.6 percent chance of

making a Type I error or a 4.6 percent chance of saying the coefficient is significant when it is

not.  Therefore it may be stated with confidence that the coefficient is significantly different from

zero.

The coefficient was then used to determine marginal implicit prices for distance to the

impact.  The marginal implicit prices vary according to where the cottage is located with respect

to the impact.  For cottages very close to the impact, a one-unit increase in distance is worth

more than for a cottage that is already a significant distance away.  It was determined that for

observations that are 5,000 feet away, a 1,000 foot increase in distance increases the yearly rental

equivalent by $49.71.  As the homes were located further from the impact, the change in value

was less pronounced.  For example, when the distance from the impact is 30,000 feet, the in-

crease in annual rental equivalent for a one thousand foot increase in distance is only $1.86.
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The estimate of total benefits of reclamation using the marginal implicit prices, was based

on three assumptions.  The first is that reclamation leads to 100 percent clean-up of the lake.  The

second is that the disamenity changes are marginal.  The third is that when the cottage is far

enough from the impact that a one-unit increase in distance results in an increase in rental

equivalent less than $1.00, this is equivalent to the value of a cottage when the impact does not

exist.

The total aggregate benefit was estimated by summing the MIPs of incremental increases

in distance until the increases had a negligible effect on house value.  This was done for each of

the developments and multiplied by the number of homes in each development.  When converted

from total increase in annual rental equivalent to total increase in house value, the total aggregate

benefit to property owners was $73,158,88.  Again, it should be noted that this is only an esti-

mate of the aggregate benefit and should be regarded as an upper bound estimate.

Using the results from the regression TCM equation, recreational demand for 1995 was

estimated for each lake.  Recreational demand at Leesville was $6,178,503 and for Piedmont

$5,928,011.  These figures reveal that lake-based recreation is economically important and the

local economies are likely to receive many of the benefits.

To estimate the benefits of reclamation to lake-based recreators two assumptions were

made.  The first assumption is that reclamation of the mines above Piedmont will result in 100

percent clean-up of the lake as before.  The second is that the difference between the demand for

Leesville and Piedmont Lakes is the estimated value of water quality problems at Piedmont

Lake.

The total aggregate benefit estimate for 1995 was found by taking the difference between

the demand estimated for Leesville and Piedmont Lakes and adding the value found in Fried-
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man’s study.  The total aggregate benefit of stipmine reclamation to Piedmont Lake’s recreators

in 1995 was $256,344.71.  It should be noted that this is an upper bound estimate of aggregate

use-related benefits.   Combining the results of the hedonic and travel cost analyses gives at least

a conservative estimate of the aggregate downstream economic impacts of stripmine activity and

unreclaimed stripmine land.  Double counting is not a problem because the lakeside cottage

owners in the hedonic estimates are different lake users than those who travel to the lake to rec-

reate in the travel cost model.  Annual decreases in lakeside property values from stripmine

spoils expressed in rent equivalents ($5853) can be added to annual losses to non-resident rec-

reators ($256,342) to get a total annual impact of $262,195.  Utilizing an eight percent discount

rate, the discounted present value (DPU) is:

$262,195 ÷ .08 = $3,277,438.
A total of 12,942 unreclaimed stripmine acres drain into Piedmont, the impacted lake.
Thus, the annual external cost per acre is:  $262,195 ÷ 12,942 = $20.62 / Acre.
In DPU terms this is: $20.62 ÷ .08 = $257.75 / Acre.

A tax of $20+ per acre on the unreclaimed land could be reduced or eliminated as reclamation

takes place.  Alternatively, it might be possible to extract a $258 / acre externality charge at the

sale of any of the unreclaimed land.

Land Valuation Generalizations

Alternative views certainly exist on land valuation.  At one extreme is the notion of well de-

fined private property rights and well functioning land markets determining value.  At the other

extreme is public ownership of land for collective goods such as wildlife, historic and geologic

preservation.  In between lie arguments for varying degrees of intervention in private land mar-

kets for social objectives, scenic and nostalgic value, etc.  Examples include:
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1. Preferential assessment (e.g. current Agricultural Use Value assessment in Ohio) and
purchase of development rights to preserve farmland and green space.

2. Direct subsidies to reduce externalities such as soil erosion, increase wildlife habitat,
etc.

3. Fines or penalties for sod/swamp busting, chemical or livestock waste spills (exter-
nalities).

4. Wetland mitigation, tradable permits, etc.

The focus of this section of the paper is on the methodological and empirical implications for

land valuation where agricultural and surface mining externalities exist.  By definition, techno-

logical externalities involve physical interdependence of production and/or utility functions

which is not fully priced or compensated.  If these externalities can be empirically estimated it

has important implications for land valuation and planning i.e. market prices may under or over

state the marginal social value of land.

A number of issues are related to estimating dredging or clean-up costs of soil erosion from

agriculture.  For example, there is a tendency for agencies of state or federal government to un-

derestimate dredging costs in the areas of spoils handling, capital and administrative costs (Leh-

man et al., 1995).  In some case different agencies oversee dredging and spoils handling.  In

other cases the problem lies with joint costs or budgetary separation of capital and operating

costs.  In addition, dredging and water treatment costs may be low bound estimates of society’s

full willingness to pay for improvements in water quality.  Finally, it is important to recognize

that dredging and water treatment operations are forever unless the sources of water pollution

e.g., soil erosion, livestock waste, stripmine spoils are addressed.

On the positive side, relatively small variations in unit costs of dredging and water treatment

between sites makes them strong candidates for benefit (or costs) transfer.  However, utilizing

benefit transfer techniques and secondary data for estimating recreation (boating) value losses

from agricultural sedimentation is more difficult.  The MacGregor (1988) and French (2001)
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analyses were able to find a cross section statistical relationship between sedimentation and rec-

reational boating visitation at 46 Ohio State Park lakes.  Applying benefit transfer techniques al-

lowed the transfer of median day use values for boating from other studies.  But not knowing the

origin or key demographic characteristics of boaters makes it impossible to fully control for

complement or substitute goods or sites and to capture differences in WTP between individual

boaters.

The advantage of hedonic pricing models (HPM) is observing actual behavior in assessing

environmental amenities and disamenities related to markets for land and improvements (e.g.

houses).  There are some problems with limited and concessionary sales and assessment proce-

dures may vary.  However, the Ohio research suggests that assessed market value of residential

housing is generally a good predicator of arms length sales prices.  Another issue in HPM is the

econometric problem of delineating or identifying demand and supply functions.  Horsepower

restrictions at state park lakes in Ohio turned out to be a statistically significant market segmen-

tor which eased this problem.  Finally, by using annual rent equivalent as the dependent variable

in the HPM it was possible to aggregate these results with the annual WTP of the travel cost

models for better agricultural and stripmine externalities.  One does have to guard against double

counting by delineating lakeside resident householders and non resident lake recreators.

Although contingent valuation methods (CVM) have been important at OSU (e.g., Randall et

al., 1995), they are not discussed in this paper.  The main advantage of CVM is theoretical cor-

rectness and WTP inclusiveness.  The main disadvantage is the possibility of hypothetical and

strategic bias by respondents.  It is the basic premise of this paper that CVM provides upper

bound estimates while the behavior based TC and HP methods provide more conservative esti-
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mates.  There are certainly cases with historic, existence and preservation values where CVM

may be the only way to get estimates of WTP.

Some generalizations of the Ohio empirical estimates of agricultural and stripmine external-

ities may be possible, particularly to surrounding states with similar soils, topography, agricul-

tural systems, strip-mining etc. Ohio is a transition state in terms of Midwest agriculture, the

Great lakes, Appalachia, etc. which makes generalization more feasible.  One generalization is

that HP and TC model results vary considerably between sites while per ton agricultural sedi-

mentation dredging and water treatment results show little variation.  Another generalization is

that externalities when expressed for 500 acres of row crops are not trivial but when expressed

per acre are relatively small, at least in comparison to per acre agricultural production costs

(Hitzhusen, 1991).  The Ohio stripmine externalities per acre are much larger by a factor or 10 or

more than those from agricultural sedimentation.  In both cases, the upstream and downstream

debate over property rights or the basis for actual compensation for externalities continues.  The

resolution of this debate is critical to more economically rational land valuation and planning.

The recently completed work on benefit transfer by French (2001) at OSU looks promising.

The first phase of this research is transferring the cross sectional travel cost model boating values

from Ohio to Illinois with a relatively simple forecasting equation.  The second phase will look

at random utility methods and beach recreation values in the Great Lakes as well as at transfer of

the agricultural sedimentation results to other states in addition to Illinois.  Another option is to

apply benefit transfer techniques to the hedonic pricing and travel cost research for Ohio strip-

mine externalities to adjacent states with similarities.  Where possible combining the travel cost

and hedonic pricing results gives more complete information for land valuation and planning.

Knowing what proportion of the land price is related to positive or negative externalities is useful
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information from the hedonic pricing model, but the travel cost results provide useful non market

information generally not reflected in land prices.

One of the practical outcomes of the combined travel cost and hedonic pricing research

on sedimentation of Ohio State park lakes has been a rethinking of who should pay for dredging

and where and when it should be done.  The results also suggest that upstream soil conservation

is more economically feasible than dredging in many cases even though they may both need to

be done in lakes that have already lost considerable capacity to sediments.  Research is underway

at OSU to relax the point, non point dichotomy (Chapman and Hitzhusen) for classification of

soil erosion and other sources of water pollution and to experiment with watershed level per-

formance standards, incentives and group process for more effective upstream soil conservation

(Randall and Taylor, 2000).
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Table 1. CROPLAND SOIL EROSION OFF-SITE ECONOMIC IMPACTS OF SEDIMENT: SOME OHIO RE-
SEARCH RESULTS

$ / ton sediment    $ Off-site Impacts / year*Type and Number of Receptor /

 Environmental “Sinks” Ana-
lyzed

IL IM IH IL IM IH

1. State Park Lakes (n=46)

a.  Lost boater value
(n=46)

b.  Dredging Costs
(n=46)

c.  Property values
(n=4/225)

$     .007

1.20

3.04

$ .4

1.2

10.5

$11.9
5

1.4

16.9

$     4

600

1520

$  245

645

5225

$  5925

730

8475

2. Lake Erie harbors  (n=9)

a.  Dredging Costs 2.26 2.9 5.1 1130 1450 2570

3. Ohio River

a.  Dredging Costs 1.78 2.5 3.5 890 1260 1780

4. Drainage Ditches (n=6
counties)

a.  Dredging Costs
1.8   2805+

5. Water Treatment Costs
(n=12)

.3 160

*Assumes 500 acres of row crops with an upper bound average gross erosion of 3T under conventional till-

age.  The assumed value for T is 5 tons / acre / year which by definition is sustainable.  Dividing these off-site im-

pact columns by 10 gives the off-site economic impact from 500 acres of row crops per year per ton of gross erosion

and dividing these per ton values by 500 gives the off-site economic impact per acre.  For example, one ton per acre

of gross erosion from 500 acres of row crops results in a $522.50 loss in downstream lakeside property value or

$1.05 / acre.  Sediment delivery ratio of 10 percent (average) or 10 tons gross erosion = 1 ton of sediment.

+ Sediment delivery ratio = 30 percent.
Note:The values in this table are for 1990, so at three percent inflation and 10 years, 2000 values

would be about one third higher.
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