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AN HEDONIC STUDY OF THE EFFECTS bF EROSION CONTRGL '
AND DRAINAGE ON FARMLAND VALUES '

Various improvements can be made to farmland, including clearing or
‘1‘drainin§ the land and controlling erosion. IndividUal landowners uust decide'
WMether tobundertake such improvements. These decisions require kuowledge of
the value of the 1mprovements as well as the costs. ln additicn there are
‘var1ous government programs des1gned to encourage (or in some cases to
discourage) changes in the characteristics of farmland. Evaluatlng,such
programs aISOVrequires‘estimating the benefits of the resulting'changes.

"-Estimating the value of improvements (or conversely the costs of damages)
scmetlmes_has been ddne by estimating the iucreased (reduced) productivity of
| the land and then placing a value on that productivity (e_g., Walker.‘1982).
ﬁowever, it_is a1so_of interest to study the value placed on such»improVements
in the laud markets'because these markets will take into account adjustmentsf
‘resulting from_the improvement, some of which may not be foreseen in a. |
productivity study.

There haue been varlous sfudies‘of the relationship between farmland
values and. the characteristics of the land. For example, such an "hedonic"l
equation_hasdbeeu_used by Chicoine (1981) to examine the behavior of farmland
‘values uhen the land is subject to urban influences. Pope (1985) used ‘similar
:techniques to show that characteristics related to consumptive uses of rural
‘land. as well as agr1cultura1 product1v1ty influence land values 2 Several
articles (eranowski and Hammes, 1984; Ervin and Mill, 1985; and Gardner - and |
‘Barrows, 1985) have used hedonic techniques,to study the effects of soil.
Quallty and erosiou on land values. Miranowski and Hammes found‘thau three
measures of topsoil ‘quality (topsoil_depth, potential erosivity. and pH). all

had the expected signs and were statistically significant. On the other hand,
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theAOther fﬁo studiéé had mixed results and generally concluded that land
values were not predictably related to actual or potentialverosion{

| Potentially land value studies can be used to address important pdlicy
issues as well as develop information that may be useful to farmers; ﬁoWever,
‘thé &esign of the study and the interpretation of the resulté must be
carefuily considered. The:hedonic model frequently has been used in'ufban
 economigs.to study the characteristics of houses, and some of the articles
cited:have-réferred fo bart of that literatufe. However, there aref
significant differences in the hedonic model as it has been‘applied to.a
c&nsumér produét such as housing ahd the,hegoniC'model as it should be anlied‘
to an agricultural.factor of productién such as land. This paper.utilizés an.
ihedonic modél of factors of production, discusses using the ﬁqdel to value’
land improvements, and demonstrates its application.

. . The next section discusses a model of the relationship between the
characteristics of a parcel of farmland and its price. This hedonic pfipe‘
schéduie ié the equilibrium result of tﬁe interaction of farmers and {::
v.landowneré in thé land market. The behavior of each of these groups .is
discussed briefly. The relationship between the results based on/rental
prices apd the results based on asset or.sales pr1ces is also considered._iThe
third section discusses some uses for hedonic results. Iﬁ the fourth and. -

fifth sections these theoretical developments are used in an empirical study.

Valﬁing the Characteristics of Farmland

| Studies of farmland Qélues can be done in terms of sales priceé or rental
pricés. ,Initially it is usefgl.to develop a model of the determinatiaﬁ 6f
rental prices of farmland, since these flow prices are most relevant to

production decisions. A farmer who operates on his own land can be considered
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| impllcltly to rent the land from himself and has the optlon of rentlng to > 
someone else . However, the asséf price of farmland is also of 1nterest The 
'asset price réprééents the present value of the €xpected stream ofvfgtqre
vrental payments that the land will command. Thus, changes in the 1and'or‘its
vuse that are expected in the future w111 1nf1uence the asset prlce of the land
but not the'current rental prlge. In this paper the determination of rental
b-pfices.is discﬁssed first and then used in ekpiaining the determinatidn‘of
asset prices. For this empirica1 study better data were available on»farﬁland
sales. B |

'The rental price for a‘parcel of farmland depeﬁdsboh,the charaCtérESticé'
ofgthe-parcel,v‘These characteristics might include number of écres;“EOpsoiI 
~debth. topogfgphy,Asoil productivity, and any number of‘othef charactefiStics
desiréd by farmefs._ Thus, there isva functional relationship betweeniréptal“
pricé'and theicharacteriétics of the farmland. This is the hedoni¢fb§iée e
” equation,s. If it were possible to costléssly separate the characteristiCs?of
'onévpapcel'ahd repackage‘them into other parcels, then arbitrage ﬁould“resultb
“in a-linear'hedonic‘function. Since it is obviously quite costly or |
v imposéible to répackage the characteristics of farmlénd, the’functiénal‘fofm‘
 of the price equation is not restricted to be linear. Typically, thé acfions
of-an’individual ﬁemander or supplier of land will not affect the eduiljbrium'
-priCe schédu1e4,ba1though the individual can infiuence the:rental pribe Hev'»
bays:by'alteringvhis chqiée of characteristics. While an individual’bénnot?-
. affect thq'rental price schedulé, that schedulevis detgrmined by the;

ipteraction of farmers bidding for thé,use of land and landowners offéring,the-

léndtfor rent.
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2,“Férmers who wish foruse the land in‘the productioh~of drops proQide‘the'
demaﬁd for this differentiated factor of production. The characteris{ics of;‘
the farmland influen§e the production that is possible on that lahd, given thé 
levels of other inputs. Farmers must‘compete for the use of any parcel of,:
fand. To obtain that use a farmer will be willing to bid the difference
between the expected profit level before land rents and the normal profit
level. The price the farmer is willing to pay for a land parcel cén be_ .
‘reﬁresented»by>a bid function that depends on the characteristics‘of the 
paréel; the prices of outbuts and other. inputs, the profits of the farher, and
farmer. characteristics that influence management ability} In equilibriumf:é
fafmer'will use the parcels of land where his bid exceeds fhat of othéfé;x The
farmer's marginal bid or willingness to pay for each characteristic pffiéhJ;”: 
will be equal towthe marginal price of that characteristic in the markéfdg It
also must be true that the farmer's total bid for a parcel actual]&‘ﬁSQﬁ"must
equal the rental price. |

Obviously the supply of rental lénd comes from landowners? Spmeiof the‘

characteristics of a'parcel of land are within the control éf the landowﬁéf,
while other charabteristics cannot be changed. Landowners maximize-thewlz
difference between the rental price they receive and the_costs they{iné@rfby
altering the characteristics within their control. Forichéracteristiﬁs“thhin*
their control, landowners would offer different amounts of thpse |
characteristics for different prices. For the.characteristics of'land“fhat*{
cannot be affected by the éwner, the offer price isvcompletely demand357
: determined. The price for which the landowner is willing to rent the_land’can-
bevrepresénted by the offer function, which will depend on both the

characteristics that are exogenous to the land owner and the characteristics
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that are under his cchtrol, his profit level, énd prices for inputs,used in’
modifying lcnd Characteristics. |

,The cquiiibrium rental price schedule for fcrmlaﬁd is established through
the interaction of farmeré demanding land acd 1ando&ners proyiding it.
Farmland with particular characteristics goes to the farmers mcking thév
highest bids‘and is provided by landowners with the lowest Offer prices.

These hedonic tecﬁniqués have been discussed in terms of rental prices.
Sometimes better data are available on sales prices of land than‘oh rentali
‘bpricec.‘ What modifications are necessary to use such asset prices? If people
rent Iand for a relatively short period of time, their»only 1nterest.wiilibe
in the current broductive capabilities of the land.v Thus, the-rehtal pricas
will'reflect cnly,those current capabilities.5 On the other hand, thc value
OfVlcnd as an asset depends on the present value of future rents. The land
| maV:bé used for different purposes in‘the”future, so different characteristics
may‘be relevant. 'These characteristics would then influence asset valueﬂbut
not rental value. For example, proximity of farmlanq to a major population

center might increase land values even though it did not increasc agricultural
productivity. In the saﬁe vein, a characteristic that iS,Qf value in;
agricultural use,»such as soil productivity, may be discounted in the assét
price if that characteristic is not as highly valued in some alternatiye,ﬁse
v(c.g., commercial use) that is anticipated in the near future.

The existence,of propcrty taxes also makes’the relationship betweenmyi
irentéi prices and assets prices more complex. -The rental price reflects the :
productivity of the land. In the absence of property taxes,.the assetgprice
‘of the land wculd be the present value of the expected future rents or the,

present value of expected productivity. However, the owner of the land will.
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oﬁi§ feceive the rental price net of taxes. Thus, the sales price of a'pafcel
df Iand Wiil bé equal to the present vclues of anticipated rents after taxes
‘éhdcnot the present value of the expected productivity. This effect'is 
vpértially offset because proberty tax payments are deductible in calculatingv_c

iricoite taxes. This reduces but does not eliminate the underestimaticﬁfdué to

the property tax.

ﬁsicg Hedonic Results

| 'Hedonic results can be used in several ways. The theory of lahd‘renfalv'
prices developed in the previous section caﬁ be used as a basis fob'baluiﬁg‘iﬁ
land“improvements'(i.e., evaluating changes in the characteristics of Iénd);:
Imbrdvementsvmade,by an individual landownef or in response to public'bolicies
with a limited scope will not‘influence the equilibfium price schedule, and
.thérefore valuing the improvements with land value studies_is quite . E e
"straightfcrward. Suppose one wishes to evaluate the benefifs of a land =
improvement made by én individual landowner. Such a "small" improvemcct-will
,change‘thc'prices of the improved land but ﬁill leave the market price:- |
ISChedule unchanged. This is because the market is made up of a large ncmber'
of parccis of land, so the improvement_of one or a few parcels will‘not;"4: 
appfeciably change the price of parcels other than those.directly affected;"
The land that is improved w§11 simbly‘move from one category to anothcfg'v
Before the impbovemént the‘crofit levels for all farmers with comparablewe’
cbilities were equiiibrated, After the imprcvements the profit levels'wiilj
vstillcbe equilibratcd at the same level. 'If profits increased oc the newly'
improved'land;'othcrs would bid for that land raising its.price to_the;lcvel.

of comparéble parcels. The unusual profits would disappear. Thus, there is
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- no wiiiingness on the'part 6f the farmers to paytfor the improvement.v dn the 1
other‘hand,IOWners of the improved lénd reéeive ali of the benéfits of:the:_
1mprbvement in increased rents; The net benefité are then the increasé_jn
o pental.price of'th§ affectedearce1s less any costs to thé landownérs,of'fhe

i 1mprovements; ‘Thé:changé'in renté cén be fdrecéét easily, Sihée theZQOnstant

‘.é;iﬁg schedule is known from the hédbnic equation. The 1andlofd's wiilingn99s 
to péy fér the chénge is simply the change in réntai pricé along thaf gchedule' 
whén}the characteristic éhahges. R | | |

":If'the improvement to be evaluatéd éffebts a large number of lahd-

parcels, then the price schedule is changed. However; és shown in Freeman'ﬁ"
‘(1975),.L1nd (1975), and_Bértik (1985),4under'certéin circumstances it is
possible to use;the_ipitial price schedﬁle to provide an upper¥bound’fbr’the R
vélueiof‘the‘bgnefits of the improvements. The'necessary conditions,fcr'fhis:
to hold are that the othér,characteristics of thévland are not changed7ih5*ii
[rgépénse‘fo the improvemént and the laﬁdowner'é,costs are,uninfluénced-byfthé“'
improvement,‘ For some fypes of agridultural policies,,these éssumptioﬁs may:
beureasdnable. vIf'these_assﬁmptions»cannot be justified, the benéfits of
'improvements can still be éstimated. However, the febhniques are mOre‘compléx
than‘those used here (See Palmquist, 1987).
 ;N,-This use of hedonic fesulté to estimaﬁe tﬁe benefits of‘improvements‘jn
~ :the charactepistics of farﬁiand assumes that land marketsbreflect the ‘value of
fhévpfoductivifﬁidf land. If one wishes tq test fhis efficiency of‘landbf;éQ 
1markgts, tﬁe feSults bfjhedonic studies of land prices‘can be compared with
estimates of the ?alue fothe improvements in land ih terms of productivity :

enhancement. The;maintaihed hypothegisfin this case is thét the direct. .- .
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‘ méasubes accuratelyICapture the value of increased productivity since there

will be no substitution of inputs in respose to the changes.

Data Collection

Er081on control is én important issue throughout most of the country. and
dralnage of farmland can have important effects on the productiv1ty of a tract
i.,of-land in many areas. To demonstrate_the use of land value studies in 
evéluating land improvementé such as erosioﬁ control or drainage, the above
model . was éppliéd tbldatakfrom North Carolina.
_Y; Crosé—sectionalidéta for this analysis came from a’Survey~that inq}gqu
"éaigé thatbbﬁcﬁrréd during the period October 1, 1979’to March 31, ]986
”(Daniélson; 1951); Persons surveyed included brdkers;'realtors, appréiéefé,
bankéfs, tax Suﬁervisors, loan representatives and othéfs knowledgeablé,abdut
farm sales. Thg part of the survey used in this study contained infbrmétidhhi
onfaétual ééles of farmland during the survey period. The survey yieldéd 252
dbservations having a full complement of the data needed for this anai&sié.
The survey provided data on the characteristics of each tract, as well éémon'
the buyer and the seller of the tract. The charactéristiés of the land
parcels included soil quality, the percentage of the parcel in croplands and
in forestlands, the presence and quality of bu1ld1ngs the quantity: of: tobacco
qﬁota, thejéiZe of.the tract; and»a variety of other information on.thewland.

.'Thé'sﬁrvey_dafa'were supplemented with éeveral pieces of coqhty—levelxv;
information from the 1980 Census of Populétion. These variables represented
‘ghe population growth in the area and the urbén pressures on the farmland;
Information on these.nonagricu]tural influences was necessary, since,the )
prices.used in the study were real eSfate market prices or asSet'prices,_th

rental prices. Since there are 100 counties in North Carolina, county data



,‘ 9‘
.pto?ideléood’iﬁfprmafion on the changes in the sﬁrroundihg aréa.‘vThe‘;'
.bdpﬁlafion>deﬁsify‘Ofvthe county' in wﬁichvthe paroél ﬁas idcated waé_uséd:td‘v
HMeasufe curtent pbpﬁlation‘pressures, while»the'réfekﬁf intrease of.thét- -
pobﬁlatibn WaSIUSEd'tb cééture expecﬁafions of population growth. vThe
ﬁféﬁ@ﬁcevof‘housing:deﬁelopmént near the tract méasu?ed'more localizéﬂ trban
'ﬁfeé#ﬁre; while the preséhce‘of a cOmmﬁnity'water'syétem near the tract
"indiéafed_the aQailability of‘urbaniserVices. Finélly, an ihteraction:térm
“between éoil.quality'and urban»ihfluence‘wasrinclﬁded. Thls was done beanSe;
~the présent value of‘future»agricultural productivity would be greatérfi% the‘
ilaﬁdéwére expECted tq:remain in agriculture than if it wére expectéd to be
‘comyefted fo ﬁrban:uSé in the’néar future. ‘As discussed above, the nébégsity
Of?fhisitypeigf intépaction'ferm arise because'saleg pripes,rathef‘thaﬁ‘rental
prices are used. | | |

' fg,j;Infofmation;obtained»ffom the U.S. Sqil Conservation Service was;uéédﬁ;o'
Qstimate the.levél‘qf sevéral soil characteristics fob each tracf;"Thesé‘,
included agricultural productivity, the need for draihage, erosion 1eye1j§nd
the suitabiiity'bf the land fdr septic tanks. Ideally, these soil ‘t_,gﬁw;"
,pharacteristicg_would be measured through‘oh-site evaluation. However},thiéh o
was.nof fe?sib1e begause 6f'the large number>0f‘tract§ in the survey'andgthéir
.béingfscattgred;thpbughﬁut-the‘state. Instead,ﬂé_procedure was develobéd%tb;»
:égnerate‘this informﬁtiﬁn from existing SOil.éurvey data gnd studies;;fﬁirstg
4.}h9:tracté were lécated oh‘maps by a pr§céss»of tfianéulation,ﬁsingfj,
vihﬁqrmation on the*dounty anditwo nearest towns ahd theif distancésaf;Théng
with the help of a soil scientist trained»inrsoils intérpretatibn,s»tractb
';ocationswaé:trahéferféd‘fofa detailed sOil,classificatioh map so fhe:m6§§gf

.prevalent-of‘gs s0il types could be identified for each tract. ‘Fina11y4 32“‘



d;so11 productivity groups (USDA 1975) were matched with the s011'
classifications to prov1de soil quality measures, erosion estimates and
d‘drainage‘reQuirements for each'tract. ~Table 1 describes the variables used in :
tnis study.. | | . | |
The two variables of primary'interest in tnis study were the»-
- susceptibility to erosion and the desirability of drainage For erosionpthere
”‘are-two measures that should affect land values. The flrst the _: | e
bvisusceptibility of the so11 ‘to erosion, is a factor in land. prices even-if
control efforts have prevented erosion damage‘ This is because er031on control
“f‘ieffortsvrepresent an. expense for the farmer. This type of erosion effect 1s .
"captured by EROSION which measures the 1nherent erosion. potential of the s01l
dtypei Land valuesvwould also:be_influenced by the er031on that has_already

'toccurred on tne land. -The'presence of such erosion’was considered by thes
survey respondents in estimating the soil quality for the speclfic tract.
_(SOILQUAL), since land with subsoils partially exposed 1s less productive
1"Thus, while it was not possible to obtain direct'information on the erosion

: phase of the tracts, “the regression at least partlally controls for that
characteristic |

._‘For drainage there'are also two considerations: whether the landtrequires

g drainage for crop production and whether such drainage has oeen done. - The -

lformer measure isvcaptured by SOILWET in the regression.‘ Informationgpﬁqéi
~ whether such drainage has been done is implicitly“available since Iandfﬁf
fgquiring:drainage cannot be used as cropland uniess itvhas'been drained. dn
@ngfother hand, forestlands usually are»oniy drained enough for harveSting and
1 reforestation andvthe»drainage is not maintained between narvests.: Lands that

are not used for either crops or forests would notlbe drained at all,;,Even-if '
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the original drainageieffort has been made, there are still significant
naintainencevcosts‘to keep lano in crop production. An interaction term
between SOIbWET,and‘land usage would control for the effects of drainage.

One would expect that soil quallty and the percentage of cropland in the
parcel also would have other effects on price. The prlce per acre should Vary
inversely with the size of the tract, because of the legal and political costs.
of subdividing a‘tract of land. The final agricultural variable concerned
tobacco qoota sold with the land. The poundage quota of the parcel was
divided by the number of acres in the parcel to obtain a measure. of the effect

of the quota on the price per acre.

Enpirical Results

“The functiOnal form of the hedonic equation is not dictated by.the,theory,
so it was selected. empirically by applying Box-Cox techniques to the- most
common funct10na1 forms By this method the semi- logar1thm1c form was chosen
as preferable The results of this regression are given in’Table 2

All of the variables have the expected signs, and w1th the except1on of
POPCHGE and ABLDG ‘they are all significant at the 5 percent level or better
If the soil is wet" enough to require drainage this is_estimated to cause a

25.3 percent reduction in landbprices7.

At the mean 1ano price this represents
a*$374vper acrebreductions. The susceptibility of the soil to erosion also
results in a price reouction that is equal to a $3.06 per-unit 1ncreasevin’the
erosion potential'of the land on an average tract. Soil quality»aISObhas an
inportant effect on land prices, cansing land values to differ by aS-mnch asteo

epercent. A pound of tobacco quota was worth $2.78 on an average parcel of

land. ‘Cropland was worth $488 more per acre than forested land. When the

‘percentage-of the land that was not used for either crops or forests was: : .-
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» ihcluded in the-fegression, it was'negétiveias eXpécted but was statistipaily
,'iASignificant. This probably was because only three percent of the land was- in
'this éategofy. Wheh an interaction term between SOILWET and»land usage was
"iﬁcluded, it also had little statistical significance. Since the results for
‘ihé chef variables were scarcely affected by the inclusioﬁ of these two
' vafiabies, they were omittéd in the reported regression.

How.reasonéble are these estimates, and how well do they corréspond to
‘estimates derived by other methods?

Dfainage ' The»soil wetnessrcoefficjent suggests that if wet soils were
 drained there,would be on avefage a 33.9 percent increase jn land valués.' To
: ouf knowledge, market data are not available for land values beforeband aftér'v
drainage. ;HoﬁeVer, at the time the sales déta for this study were cdilécted,
wet soils requiring drainage for crop pfoduction were available foriarbuhd“$460
-»ég‘$500‘per acre in eastern North Carolina‘(Barnes,1981). Although there can-
. be great variation in cost levels, Skaggs and Nassehzadeh-Tabrizi (1983)7
estimated that 1982 drainage costs for two common Coastal Plain sbils-(Rains
.andﬁPoftsmouth) could range from $80 to $4OO per acre, deﬁending oh the type of
 drainage systém implemented and on whether main ditches were in place.'11n~'
Jﬂorth Carolina soﬁe but not all wetlands eligible for drainage'are'dréined,fso
the market seémsbto be near equilibrium; With drainage costs approXimateiyff:
equal to the increase in land values. Assuming a costvof $450 for undrained
‘land. and a land market in equilibrium, these data imply that land value would
2rise by betwéen 18 to 89 percent when drained if the drainage werevto,ge‘ |
‘ Qndertéken by a prﬁfit—maximizing landowner; The estimate of 33.9 pepcenf from

our heddnic equationiis well within this range.
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Eroéiom Thé‘vmriable representihg the pmfemtialvfor‘erosion on the land_;
" is the RKLS factor in the Universal Soil Loss Equation. This variable:takés‘

"imfd éccountlrainfall ‘sbil typé and the length and steepness of slope;' ThéseA
'factors are, ‘for the most part, beyond the farmer s control on a partlcular .
tract although conservatlon practlces such as terracing can 1nfluence the last
.two factors.. This isvthg desired variable since it measurestthe inherent o
| érosivity of‘the soil class and'cannof be influéncedlﬁy temporary puitivation'i
or'C6nservation practides. The RKLS'féctor can be converﬁed to tons of'erosidn."
per acre per year by multiplying by factors for cultlvatlon and conservatlon
'practlces. If no specific conservation practlces such as contouring are used
the'supportlng practice faptor can be assumed to equal one. However, the
EmifiVafion qftany crop will reduce the erosion»rate béiow that on_cdntinmdﬁéiy
bleanéd?an&rtilled'failqw soil. vThus; the RKLS factor_must be‘multipiiedfby a
.vfactor"(c) less than one tovyield the erosion in toné per acre per”yeart?:Fbr7
ekample, in the Piedmont of North Carolind contlnuous corn: cultivatlon on land
lwith average productlvlty using turn plow1ng, cut s11age and res1due removalr
:y;elds acC faqtor of .494. Other common Ccrop rotat1qns and practicesialsq,‘,;
yiéld,cvmalués in the same general réhge.’ In this case, erosion injfbnszpér
acre per year wouid be 1494‘time§ RKLS. The coefficient in the regréssionfgi
“indicates that ardnéfuhit'rédugtion in RKLS wouldhbe worth, on'average;rés;oé.
‘Howevér, a one—unit reduction in RKLS represeﬁts a reducfion in SOii:lOSSfbfiz7
’ nly ( 494 X RKLS) tons per acre per year Thus,_a one ton per acré per year}
reduction in soil loss would be worth (i/. 494)3 06 or $6.19 in terms of land
1‘ prices.
»;‘This éétimate can be compared to those dérived in fhree types of studies.

First, one can relate erosion to reduced yields and then»determlne the value of
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the:lost crops: The_Sqil Conservation Task Force of the American Agriéultubal
Ecqnomics Association (1986) has estimated that a 10 perceht yield redﬁction
aftér 100 years of erosion on the 142 million acres of land growiﬁg fhéu
‘nafién'S“corn and soybeans would result in . lost productiVity that would have -a
present value of $4.3 billion af a 10 percent rate of discount assuming that
: cofh_and soybeans are priced at $3.00 and $7.00 per bushel respeétivelyQ"This
iévan average. cost of $30L28 per acre. In a cornbelt study,-Pierce et al.
(1984) estimatelthat average yie1d§ would décline by 4 percent over 100 years
‘withyah erdsion pate'of77.8 tons per acré per yearj This implies thaf the Tésk
Force's‘io percent’reduction would result from an erosion rate of 19.5 tbhézﬁer
"acre per year'lf a linear relationship is assumed. Dividing the per4abretébst
estimate of the_TaskrForce by this erosion estimate yields $1.55 as @He present
value of the_yield loss due to an erosion rate of one ton per acre_per:yeéf.”
| This-can be compared with our estimate of $6.19. Two factors suggest-fhét‘ihe
Tésk‘Forbe/IPiercé etval. estimate is low relative to what would be expected
for our study area. First, the topscil depths in North Carolina are léés than
those. in the cornbelt, so a given soil loss results in a greater producﬁive |
reduction in North Qarolina. Second, the Task Force estimate, which assumes a
:high level qf management to‘optimally replace nutrients and maintain cértaihf?
soil properties, does not incorporate the costs of these pfactices;.Whéréas a.
lgnd value study does. |

The secon& meth&d'of comparison is examining studies using land vaiués.
“ Miranowski and Hammes-(1984), in their chosen hedonic equations, use only:.soil
characteristics. They estimate fhat a one-unit reduction ih potential
vérosivity (RKLS in the UnivefsallSoil Loss_Equation) resuits in an increase.in

farmland value of approximately $5.70 based on 1978 data. For comparison -with
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a this study.’theirvestimate was adjusted to 1980‘d011ars using an index of Iowa
farmland prices:(USDA, 1984). - This yielded a value of $7.58. In:their
”;édﬁclusions they equate the one-unit change in RKLS to & chénge of one tph of
érdsion per‘acfe per year. This suggests that théy have assumed the'management:
ahd pfactice factors of the Univeréal Soil Loss Equation aré eqﬁal tozoné.

Their estimaté is hiﬁher thah the $3.06 estimate derived in this paper.-'Both
Efvin and Mill (1985) and Gardner and Barrows (1985) obtain more mixed results
and are led‘to queétlon whefher,vin general, farmland values capture
differences inverosion.

A third typé_of comparison uses the user costs of'soil estimatééjdé?eldbéd
by HErtzler,Ibaﬁéz—Meier, ahd Jolly (1985). Using reasonable eétimatés for
lérop'Mix, crop prices, costs, etc., they estimate that .12 inches of soil
efddéd per acre per year_would have a user cost of $8.33/acre/year. For
: »/éomparisoh with our results, this was to converted tb $0.46 per ton per*aére :

- 'per: year uéing their estimate that 18.2 tons equals .12 inches of soil. With a
~dis§ount rate of ﬂ05 this would have a capitalized value of $9.16 per fon'per
acre, while if the discount rate were .10 this value would be $4.58. TheSe
,vaiués brackét_our estimate of $6.19 as réyealed by land values.» -

Other variablés Our estimates suggest that cfopland is worth'ébbut $488

»pér*acre more than forestland. Since timbered land can be cleared, is’this
prsible if the land markefs are near equilibrium? Clearing land in théfstﬁdy
:érea ét that time cost, on average, $400 per acre.? This is reasonably'close
_;to:the estimate, especially since there are generally quality differéﬁces
between land used for crops and land used for timber that might not be fully

",qaptﬁred in the equation.
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ij_:”The value of.tObacco quoté in 1980 was estimatéd in this study to be $2.78
| pér,poundf This value probably differed significantly between counties, buf
"cohparisonvwith other average estimates is still useful; Using'19807Federa1
‘ Légﬁ Bank.data.for North: Carolina, Seagraves and Williamson (1981) estimated -
ébﬁé§CO quota values at $3.24 per pound in 1980 dollars. Pugh and Hoover
o (1931) estimated the North Carolina lease-and-transfer rate for quota ih 1980

| fovbé 37.79'cents ﬁér pound per year. In 1983 the value of quota was

»japproximately five times the rental rate baséd on a survey of North Carbliﬁa ‘
Cbuhty Tobacco Extensibn Agénts. Using this capitalization rate, the Pugh and
" Hoover estimate represents a value of $1.89 per pound, so our estimate is well

“within  the bounds‘of existing estimates. | e

L . Fina11y. the hypothesis<that the capitalized value of future.éoil
productivity would be less for land subject to alternative uses than.f§f 1aﬁd
'ggpécted td remain in agriculture was confirmed. The significant hégatiVQ
coefficient‘of the interaction term POPSOIL indicates that while soil quality
' is:of significanf value, this value:is significantly reduced for iand expected
“to bé subject to urban conversion. |

 Uses of the results Overall, the hedonic equation appears to perform:

;qﬁiie well. How might the results be used? Individual farmland owhers"cdﬁld
~gain additional information to assist in making ihvestment decisions.' For
_example, the results provide an estimate of the average increase in land value
-dﬁe:io drainage, and this increase represents the value of the increased
”ppoductivity of the land. This information can be combined with drainage cost
_Qstimates and information on government programs in making the drainagé y

| ﬁeciSioﬁ. Similarly, farmland‘bwners must maké decisions about p@rticigationf

;ﬂ programs.to‘control éroéion, for example by terracing.' This would.: reduce
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"thedsoilvloss;:and»this studyeprovides'information on the value of reducingf.

'potential erosion . The farmland owner can evaluate whether this increased
V'vvalue Justifies the remaining costs after the cost sharing |

-The results are also useful in policy deci31ons For example. the
Agricultural Conservation Program prov1des cost sharing for er031on control-
'vpractices. The benefits of such practices include both maintaining on farm
productivity.and,reducing off—farm damages from sedimentation.’ Studies such as
'this one help determine the value of the on- farm benefits $0 - that the necessary
level of suh31dies to obtaln a particular level of er081on control can. be
determined The extent of - participation in this program has been relatively
‘low, ‘which allows va11d estimation of benefits us1ng only the f1rst step in the
hedonic estimation | i
At times federal programs have conflictlng objectlves DeCiSions“’

1oonoern1ngvdrainage versus preservation‘of.wetlands have been‘subjectjto;;i
contradictory‘programs. ‘On one hand,‘some policieS‘lead to'increased
‘pdrainage Examples are projects under the Watershed Protection and Flood
nProtection Act of 1954 the Flood Control Act of 1944 and commodity price ngi~
support programs»of various‘farm bills. On the other hand, other‘legislation .
attempts to‘preserve wetlands. Examples include;the federal Duck Stamp Aot;and

"amendments‘providingitorhaSsessments:on hunters,for purchase and leasezof;h i3,

,metlands; certain'elements of the ACP, elements of various farm bills (soil

. bank, conservation‘reserve,'swampbuSter provisionsl,‘and the federal;Water Bank

F.Program.‘ Studies such as this one can evaluate the‘benefits of drainagefsof
- Athey can-helcomparedfto:the benefits of maintaining-uetlands. While estimating

'the‘value‘ofiWetlands is an even more challenging.problem)than that treated
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o berei information on both types of benefits is necessary in evaluating the

vhsefulness:ofothe various programs.
.conclusions
V'This paper has:developed.a theoreticalvmodel of the‘determination of‘thev

equilibrium prices of farmland with heterogeneous characteristics based on the

'hr behav1or of profit- max1mizing farmers and wealth-max1m1z1ng landlords. This o

model is then used to determine willingness to-pay for changes in those
characteristics under various 01rcumstances This w1111ngness-to-pay.

' information ‘is useful to farmers in making decisions and is also useful in
'iildesigning and evaluating government programs. The necessary estimation steps
depend.on the particular question being analyzed.

'ffff;The empirical application of this model used data from North Carolina that
provide informationlon the characteristics of a large number of land’parcels.:v
Theiresults ofithe hedonic estimation indicate that the capitalized value'oﬁﬁf
.the marginal willingness to pay for a one. ton per acre per year reduction in
soil_erosion with a typical crop is,‘on average, $6.19. Drainage of wet
_farmiahd results in an average increase in value of.$374 per acre. lhe
‘reasonable‘magnitudes of these and other coefficients‘is indicativelbf“the -
reliability of the hedonic results This information is valuable for-f“?c\'a

,ind1v1dua1 farmers and in evaluatlng publlc programs of limited scope
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Table 1. VARIABLE DEFINITIONS,'SOURCES, AND STATISTICS

Mean Standard

Variable Value

Deviation

Definition

Source

PRICE 1481,
EROSION  172.34

SOILWET ~ .0833
SOILQUAL 2.151
SIZE 100.3
PCROP 42.46
TALLBAC  49.05
POPCHGE  14.80
POPDENSO 158.6

DHOUSING .1230

DWATER -1071

POPSOIL  339.5
GBLDG ~ .0794

'ABLDG. . .1825

-1080.

41.36
.2769
41.36
185.2
31.92
80.02
8.467
149.7
.3201

.3099

342.7

-~ .21708

. 3871

Price of land per acre
(dollars)

Estimated soil loss on
tract; USLE, bare ground
(tons per acre per year)

Dummy: Soil wetness
(1 if poorly or very

. poorly drained; 0 otherwise)

Quality of soil rating
(poor = 1, average = 2
good =3)

vTract size (acres)

Percent cropland

Tobacco quota (lbs.)/acre
County populatidn
increase (1970-1980
(percent) :
County pobulation

density (1980)

(persons per sq.mi.)

Dummy: Community housing

"(1 if located nearby;

0 otherwise)

Dummy: Community water
(1 if located nearby;
0 otherwise)

Interaction ternm,
POPDEN80*S0ILQUAL

Dummy: Good quality buildings

(1 if present;0 otherwise)

Dumnmy : Average quality bldg.
(1 if present;0 otherwise)

N.C. 1980 Rural
Real Estate Survey (RRES

see discussion in text
see discussion in text
N.C. RRES

N.C. RRES

N.C. RRES

N.C. RRES

1980 Census of Pop. -
1980 Census of Pop.
N.C. RRES

N.C. RRES

1980 Census of. Pop.
N.C. RRES '

N.C. RRES

N.C. RRES .
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Table 2.

' HEDONIC REGRESSION RESULTS

Parameter

Variable Estimate t-value?
EROSION ~0.002065 -2.524
SOILWET -0.283379 -2.283
SOILQUAL 0.239284 3.365
SIZE ~0.001134 -5.035
PCROP 0.002904 S 2.772
TALLBAC 0.001875 4.618
POPCHGE 0.005196 1.426
POPDEN8O 0.002364 ©3.197
DHOUSING 0.284361 2.962
DWATER 0.279203 2.859
POPSOIL -0.000695 -2.108
GBLDG 0.250812 2.242
ABLDG 0.117010  1.473
INTERCEPT 6.354158 37.225
R-SQUARE 0.4460

ADJ R-SQ 0.4157

@' All variables are significant at the 95% level
or better except POPCHGE and ABLDG
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} FOOTNOTES
:;'The authors are grateful to Dana Hoag. E. C Pasour, Danlel Sumner, and

' Walter Thurman for helpful comments on an ‘earlier version of this paper
~”However, they are not respons1ble for any remaining errors

. A hedonic regression relates the price of a differentiated product to the_,,

various characteristics that it prov1des

S }A separate line of research on land values has been concerned with

aggregate land values and has focused on the behav1or of land prices: over
“time and the effects of inflation and taxes on land values Two recent
contributions to this literature that also summarize previous works are
‘Alston (1986) and Burt (1986). This important research is outside the

- area of 1nqu1ry ‘in the present paper. : : ‘

In a seminal article Rosen (1974) develops a theoretical model of the

‘7_market for a ‘differentiated consumer product. On the other hand,

agricultural land value studies are concerned with a differentiated -
; factor .of production. Palmqulst (1987) prov1des a detailed model of such
a market that provides a ba31s for the empirical work presented here

. This is true even though the spatial nature of farmland may limlt the

number of potential customers for some some parcels or the number of N
~parcels that are potentially available for some customers. As long as’
there is more than one. potential customer for each parcel and more than
one parcel available to each customer, then in the absence of collusion
~(which seems unlikely) the bidding process can result in competitive
prices even ‘with small numbers. In addition, if the price for a parcel
-of - land was 31gnificantly above or below equilibrium, the geographical
‘extent of. the market would be enlarged because of the 1ncentives created

'In cases where the current use of ‘land can influence the future’ :
- productivity of the land, the rental contract may stlpulate certain

g conditions on the current usage

'A spe01a1 thanks is given to Dr. J' A. Phillips, 'currently Assistant
Director. and State Leader,. ANR/CRD, North Carolina Agricultural Extension
Serv1ce, for h1s able ass1stance in developing th1s 1nformat10n

For the semi ~log equation used here, a con31stent estimate of the relatiVe
- effect on rental price of the presence of a d1chotomous characteristic is
- glven by exp(B) - 1 where B is the estimated’ coefficient (Halvorsen and

~ Palmquist, 1980). For small _samples the potentia] bias of this estimator
can be reduced by using explp- 1/2v(B)] - 1 where V(B) is the variance. of

ﬁ (Kennedy 1981). For discrete changes in a continuous var;able a R
~consistent’ estimate of the relative effect is given by exp(ﬁAN) -1 where AN
- is the change in the variable For small samples a better estimator is
exp[ (BAN)-1/2(AN) V(B)] 1 (Palmquist, 1982). The 1nterpretation of the
results ‘makes use of the two small sample estimators '

All prices based on the estimates will be in 1980 dollars

Personal‘communication,:Rick‘Hamilton,‘Exten31onvForestry,_N.C.S.U.a
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