%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

] /}-au‘“ﬁ ro P ‘ |
& S 1o ' |

(’ ) . /V . v
'/ f'g'ﬁ‘/ : : UNIVERSITY OF CALIF anikxx'\ I

L}\V ]

ABSTRACT - gpp 271976

Agricultural Eccnomics Library

"An Analysis of the Opportunity Costs of Channelization and Land- Use
» Change in the Obion-Forked Deer River Basin.,"

\\\\\\\\ George F.|Smith and M, B. Badenhop
(University of Tennessee)

The value of floodplain lands in agricultural use following
channelization and the resulting foregone value of these lands wefe
estimeted. The latter estimates were incomplete BecauSe of the
inability to predict effects on potentially important parameters.
Estimated differences provide a threshold for decision-making. Policy

implications are discussed.

Paper presented at the annual meetingvof the American Agricultural
Economics Association and the Northeastern Agricultural Economics
Council, The Pennsylvania State University, August 15-18, 1976.



AN ANALYSIS OF THE OPPORTUNITY COSTS OF CHANNELIZATION AND LAND-USE

CHANGE IN THE OBION-FORKED DEER RIVER BASIN
George F., Smith and M. B. Badenhopﬁ

Alternative uses for a particular area or set of resources con-
tinue to génerate controversy and debate. Economic theory‘suggests that
.resources be dedicated to the use which bromises the greatest return
and indeed Coase has argued that the evaluation of opportunity costé is
a desirable approach to any question involviﬁg ", ..alternative social
afrangemeﬂts” (p. 43).

Opportunity cost estimates are often incomplete because many
environmental products and amenities do ndt have established prices.
Further, it frequently is not possible to predict the effects of a
parti@ﬁlar use on potentially important parameters with current levels
of knowledge. The concept of a '"threshold value" has been proposed to
finesse these difficulties (Krutilla). Let us assume adequate estimates
of the opportunity costs associated with a proposal cannot be made. If
the measurable returns foregone as a result of undertaking the proposed
project are greater than the returns from‘the project, it should not
be undertaken, A complete estimate of the foregone returns would only
increase the opportunity cost of the project and strengthen this con-
clusion., If, on the other hand, the measurable returns féregone as a
result of the undertaking are less than the estimated returns from the
pfojecﬁ, the decision beéomes a matter of judgment because of the incom-
pleteness.of the opportunity cost estimate, The projectlis eConomically
justified if the value of the unmeasured, and perhaps unmeasurable,

parameters are not judged to at least equal the difference between the
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' . .
returns from the project and the returns foregone beCauée of the project. ‘
The project is not economically justified if the oppoéité judgmeﬁt ié f
made. Thﬁs, while tbe analysis is incomplete,bit does sét economic _ .
soundéries for the resource allocation decision by establisﬁing a ibwérﬂ
flimit, the "threshoia value," against which educated opinion and judgmeﬁtf
may be evaluated.

This paper reports the results of an analysis of‘the opportunity‘

costs of a proposed channelization projeéf in the Obion-Forked Deer'b
'ri§ers of westefn Tennessee, Estimates of the retUrnsvforégdne’by

undertaking the project were incomplete and threshold valués are . examined.

PROCEDURE

The Obion-Forked Deer Rivef Basin is located in the 14‘most
northweét'counties in Tennessee and contains about 3,135,000 acres, - The.
area is predominantly rural; 11 towns in the Basin had more than 5,000
inhabitants in 1970. The floodplain contains. about 759,000 acres §r>24% :
of the Basin (Badenhop and Thomsen). | o

The proposal involves straightening, deepening and enlérging abouf

~ 160 miies of river channel. About 160,000 acres of ;he fioodplain'

‘would benefit from reduced flooding and improved drainage (U. S. Army). 

_ Oppqsition is»baséd on the transformation and loss of the existing
wetlands-forest environment through channelizatibn and suBseQuént iaﬁd-;‘L

‘use changes.

The analysis was based on the proposition that floodplain resources
should be dedicated to the use promising greater returns to society
regardless of the distribution of benefits and costs within society. The

value of the development alternative was defined as the change in net



agricultural rétufns attributed to thebproject less ité cost. The;
?pafameters included are listed in the first column of Table l.z'fThe
oppbrtunity cost of this alternative, the preservatién value, was
‘defined as: 1) the met value of the foregone timbér productién; 2) the ‘:
. change in productivity of the femaining bottomland férest becéuée of :
- altered water relations; and 3) the foregone days of recreation acti#ity
whiqh.existing fish,ifofest and wgtlands wildlife resoufces could sustain,
Table 1. It was not possible to quantify the externalities listed in
column three of Table 1 given the current state of knqwledge.3

vThe foundations for the analysis were drawn from Goldstein; Brown,
and Krutilla, Current farming practices and envirommental conditionS‘
were used to construct representat%ve croﬁland and wétlands acres for
~analysis. Estimates were made for a 50 year planning horizon af
discount rates of 8, 9, and 10% with a static model (Smith).

Development values were estimated for the five assumed cfop price
sets présented in Table 2.4 While preservation values were estiméted fér
éix value sets, this paper will consider only the results from the
1afgest value set used: $C.29 per cubic foot of timber (Barstow), $2.25
per_npnspecialized reCreation éctivity day--sport fishihg, small game
hunting and general recreation (Water Resources Council l9f0), and $20.00

per specialized recreation activity day--waterfowl and big game hunting

(Butcher, Rettig and Brown).5

Three cases were examined, Case I considered only the predicted
»benefits of the proposél. The project is'expectedvto enhance the
proauctivity of slightly more than an estiﬁated 30% of floodplain créplaﬁd_
and allow the cohversion of about 8% of the forested Wétlandélto agriéultural

use. Case II assumed that all wetlands classified as "highly productive"



Table 1.

Components of the Opportunity Costs of Floodplain Land in
Alternatlve Uses®

A Development Preservation Unquantified

Value - Value Parameters

Increased yield on
~current cropland

Yield on developed
wetlands

Channelization .cost
parameters:
: - Design and
construction
- Land
- Channel
maintenance

Yield of forest prod-
ucts on land converted
to crops

Reduced yield of
remaining forest

Foregone recreation:
- Fishing
- Hunting
- General recreation

Impact on M1531331pp1
Flyway

Wetlands as a source
of genetic materials

Wetlands as an outdoor
laboratory

Foregone furbearers

Vicarious consumption
of wetlands

ac o . . . '
In identifying the better alternative, if the estimated value of

column two exceeds column one, the area should be maintained as wetlands;

if the estimated value of column one exceeds column two, the area should

be maintained as wetlands only if the value of the unquantified, and

‘perhaps unquantifiable, parameters in column three is judged to at least

equal the difference between the net development value and the incompletely

estimated preservation value,



Tablévz. The Crop Price Sets Used in the Estimation of the Development

Values
' SoyEeans Corn Cotton Pasture

Price Set : (bu.) (bu.) (1b.) (grazing day)

I b L L EE L EL L LTt Dollars=-==-mc-mme e e e e e
_Low 2,50 1.20 0.22 0.10
‘Low median 3.25 1.45 0.265 0.125
Average 4,00 1.70 0.31 0.15
High median 4,75 1.95 0,365 0.175

High 5.50 2,20 0.40 0.20
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~ and ”ﬁoderately productive'" would be converted to agricultural usebeven
though notiall this land would directly benefit from the ?roject. The
:affected area waé estimated to be about 48% of‘th; eXisting bottomlan&.
forest, Case III assumed that 70% of the existiﬁg wetland forest would
be converted to agricultural use, reflecting predictionslof opponents

-

of the project.
RESULTS

The results are presented in Table 3. The first row for each‘
case gives the preservation values estimated at the aiférnétive discount
rates. The other rows present the development values estimated for the
respectiVe crop price sets;

Development Alternatives

Tﬁe Cése III development value estimates were consistently lower
than the Case I estimates for all crop priée«sets. The Case I
’dévélopment values‘were relatively larger than the Case II estimates at
the three smaller crop price sets while the Case II estimates weie larger
.than the Case I estimates at the two higher crop price sets. Assume‘the'
project is undertaken with a goal of maximizing returns from this investment.
These results imply that development shquld be limited to enhanced 1aﬁd if
prices aré'expected to approximate the threé lower croé price sets.
Further, if prices aré expected to approximate the highér sets, develop-
ment should be limited to the highly‘produptive and moderately productive
floodplain lands, |

Returns attributable to the project, Case I, were positive at all
crop price sets considered. Why then have the owners of the land which

would be enhanced by channelization not undertaken the project themselves?



Table 3, Discounted Values of Preservation and Development Estimated
: for Three Cases and Five Crop Price Sets, Obion-Forked Deer

Floodplain

Case, Alternative and

Discount Rate

Crop Price Set 8% 9% 10%
- ----------Dollars in Millions---=--------
Case T
Preservation value 28.2 23.9 - 20.4
Development value:
Low 7.3 5.2 3.5
Low median 15.8 12.3 9,7
Average 24,4 19.6 15.9
High median 32.9 26.9 22.1
High 41.5 34,1 28.3
Case II
Preservation value 32.8 - 27.7 23,7
Development valﬁe:
Low -12.1 -11.3 -10.5
Low median 4.7 2,9 1.6
Average 21,6 17.7; 13.8
High median 38.4 31.5 26.0
High 55,3 45,8 38.2
Case IIT
Preservation value 35.3 2999\ 25.5
- Development value:
.Low -27.1 -23.9 -21.3
Low median - 7.1 - 7.0 - 6.8
Average 13,1 10,1 7.7
High median 33,2 27.1 22,2
High 53.3 36.8
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" Possible reasons include aiternative investmentsvdffering greater returnsﬁ
1f0rllimite&‘eapital resources;lexpectatipns of publie‘fundthg, and‘the,ﬂu
tfh@tfficultiea of’group actipn in- an undertaking WheSeibenefits eahnet,be
“:reatrieted’selely to,participanta. ~Thesevappearate he short-run
:.edhsiaerations; If.preservation is the better social altérnative;tthevf
'aanaiy51s suggests publlc action would be requlred to prevent prrvate
“q.channellzat1on. The feasibility of channellzatlon by a group of 1andoﬁners o
_alse raises. the questlon of the approprlateness of publlc 1nv01vement.6pi_t;€

Preservatlon Alternatlves

The eatimated’value of preservatioh exceeded the Valueboffdevelopa..r
| meht estimate& at the‘three lower crop price sets and the Case IiI:

. developmeht'valuebat the,htgh'mediah erop price set. In terms of the
;decisibn criteria, the area should remaiﬁ‘as forestea WetlandshifjagriEt

- ‘euituralioutpﬁt prices are expected to'approximate these leveis.:FIheseh{v: .

: ?esultslwerehohtained with an incomplete“estimate of'the'§a1Uetgf |

V_preservation.' A more complete estimate ﬁbuid prqbahlypincrease theb

magnitude'of the differehce between the values eéttmated fqr theae twp'

‘talterhative95 as omitted parameters wouldpappear te he Wetlahhaﬂhehefité;‘

'hloét'thraugh'ehannelization and 1and-uae’change.‘

The,incomplétehess of'the estiﬁate is‘tmportant‘forvthqae easesih
>.And»price‘sets Where the value of development excee&é‘the:valaevbf‘ |
"preeervatien,: If crop prices are expected to‘appreximate the highh 4vﬂ

J-_”median;highfraﬁge,.the 1ahd allecatioﬁ-decision‘hecomes aiquestieh of'h

“5udgment. The dlfference between the value of-development and thekvaluevtb

of preservatlon, the "threshold value," prov1des seme guldance.‘ If the

unéuantlfled and perhaps pnquantlflable, parameters are Judged to have h

a potentlal soc1a1 value at least equal to this dlfference, the area
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»shouldvbe maintained as wetlands., = Development for agriculturalhpurposes

is Justified if the opposite judgment is made. A list of‘potentially
vlimpottant parameters in this category is presented in the third column
of Table 1. The differences are presented'in Table 4. |

h The Caseé II differences would appear to be the felevantvthreéhqld

values since the level of land-use change assumed in.this case produeed‘
the highest estimated returns. There are substantial diffefencesiin
threshoid values."While it might be pessible\to establish a eefinite_
vpeint‘where a’marginal change in the.threshold valuelwiil‘aiter the
eptimal land use, a diversity of opinion may exist; 'Theioutcbme Qoﬁid }
"ithen be a range of values rather than avdefinite'pointF‘mithin:mhich::’

' 7
the decision*is uncertain.v'
SUMMARY AND CONCLUSIONS

This ‘paper presents an analysis of the opportunlty cests of two
'1ncompat1b1e alternative land uses. Under certain, restrletive assumptloné'
: maintaining cutrent conditions is the hettet alternative;'tAt highei; and |
.perhapé'more "realistic," crop prices the hetter 1andbuselbeeome3~a' *

matter of judgment because of the 1ncompleteness of the opportunity cost

= vestimates, The difference between the alternative opportunity costs

provideavspme guidance for the decision. An analy31s of this type 1nd1cates
fgaps in the current state of our knowledge. It is temptlng to speculate
.pthat the valgevwhich has been placed on ptesently unmeasu;ablejpa;ameteref
'eenle be inferredvfrom an(analysis of a series of simiiat ptopoealsAin'_:
mhieh aifierent alternatives were chosen; o o

| The analytlcal approach used in this study can. 1dent1fy the

“H,goptimal alternative in a spe01f1ed set but prov1des no. 1nformation to
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Table 4, Threshold Values: The Positive Differences Between the Present
Value of Development and the Present Value of Preservation,
Obion-Forked Deer Floodplain? ' '

“Case and Crop ' Discount Rate

Price Set & % 10%
-==--=--------Dollars in Millions---f---, .....
High median ‘ 4,7 . : 3.0/:%;k : - 1;7
High ., 13.3 .2 7.9
Case 11
High median 5.6 : 3;8 | - 2.3
High o225 | 18.1 | 14.5
Case III | |
" High 18,0 14,2 o 1.3

a 50-year annuity of approximately $156,000 has a present value
 of $f million at the 9% discount rate. A 50-year aﬁpuity_of approxi-
mately $133,000 and $182,000 is required per million dollars in present

value of 8 and 10%, respectively.
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evaluate the béssible existence of superior, unspecified ait’ernatives._
A_‘ secoﬁd, perhaps more pragmatic, limitation 'isﬂ_ that thisv‘éppr‘oa,}ch dées
not consider the social acceptability of aiternativ_es which may of
-nec‘essity_‘ involve public restrictions on the rights .o‘f p‘:‘riv'atg.pvro»perty .

owners,
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FOOTNOTES

% )

Assistant Professor of Resource Development and Proféssor of:
Agriculturai Economics, respectively, The Univérsity of Tennessee;
  Kanville.
1Pollution from suéh sources as silt released during constfucfion
and agrigultural chemicals associated ﬁith intensified land usé following
 construc£ibnvacéompahies channelization; However, the pb1iu£i6n issuesv
are‘rarely mentioned by opponents of chanmnelization.
| 2The implication is that no socially significant externalitiés_
. are associated with the‘use of flbodplain land fbr agricﬁltﬁraljpurposes.
’-Likély disecohomies includexpollutants ffom such sohrcgs as agricﬁltural:‘:
cﬁemicals and animal by-products; however; daﬁavafe‘i;cking. Vicarioﬁs
: conéumptibn, an external economy, may be associatedvWifh the developed
 environment: givenvworld food shortages, an individual may derive
'.éatiéfaction from the mere knowledge fhgtlworld food»p#ddﬁéfioﬁ cabécity,
'hés béén increased even though he deri&eéﬁ;o.ﬁahgiblevéonsumption:v‘
 benefits from the increase. The development valﬁe'will be.unAEfestimated'
'(OVerestimated) if significant external economies (diseéonoﬁiéé):éré
Vé;sotiated with this alternative. |
3In,addition, three potential externélifies4-the_impact of land-
ﬁse'change on upland wildlife, the effect of rural.stream‘modificationlvA‘
- on nonagricultural flood damage and effects downstream from Fhé confluence
'With the Missiséippi_River~-were carefuiiyvekémined Bﬁt_éﬁitﬁédiftoﬁﬁf |

- consideration because of conflicting evidence.
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4The'prices in these sets appear 16w relaiiveAto currenf market
kvprices. Thevpriceyranges inélude the normalized prices recommended for
publié égency uée in water and felatea land resource:planning-fSOybeans;
.53}57»per'bushel;,corn,$1.61 pef bﬁshel; and éoﬁton, $0.308 per péuﬁd
 (Water'Reéoufces Council 1974). 1In addition, these ﬁrices'éppéared much
‘]mbre reasonablé ét the time they were selected.: E

| 5Use of . these ﬁalues, of course, givesvmore Wéigbt to the.pfésér-
Qation alternative and perhaps reflects the»éonservative biaévsuggééted
vforvdecisions involving irreversible alternatives (Fisher, Krﬁtilla and
:Cicchetti). Data examined in this study suggested that,wetiaﬁds
‘conversion'through channelizatioﬁ is essentially irreyersiblé (ﬁ.vS;
| Congress, p.v2142 and p. 2198).

Brdwn notes that the externalities associated with channelizaf_v

‘tion are predominately diseconomies. If su¢h~isvthe case, then'thé
theoretically appropriate rqlé for the publié sectoriiénto represeﬁt. 
ﬁegafively affected interests and réduce}the’amount of chanﬁéliZétioﬁ: 
f?oﬁvwhat the ?rivate sector would produce réthervtﬁan foStef T
 channe1ization projécts.» |
» | 7A possible decision guideline is the concept of maiﬁtéining the
méximum number of options open when déaling with irreversiblé.eﬁviron-v
ﬁeﬁ;al'transformations. Thié would suggest preservafion of the Wetlaﬁds

“<Qnti1Athe uncertainty is resolved.
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