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ABSTRACT

This study adopts the survey design to examine the feasibility and reliability of
value estimatesof the Market Price Method by applying it to Gubi Dam area in
Bauchi State, Nigeria. The theoretical bases of economic valuation methods
were also examined to clarify their premises, rationales and conditions under
which they would be valid. Data were collected through interviews and focus
group discussion conducted with the village heads, fishermen, fish sellers and
consumer s within Bauchi metropolis. From the data collected, about 18,140kg
of fishes are harvested at the Gubi dam annually, generating N4,279,000,000
and N7,273,000 from wholesale and retail activities annually respectively. Also,
69,200kg of vegetable were harvested at the Gubi dam irrigation farm annually,
generating N3,248,000 and N5,202,000 from wholesale and retail activities
annually respectively. Among other things, the findings reveale that property
rights related to ecosystems and their services are often not clearly defined, if
property rightsfor natural resourcesare not clearly defined, they may be overused,
because there is no incentive to conserve them. Using reasonable assumptions,
the research concludes that the method proved to be applicable in the study area
but needs to be improved upon, to make the value estimates credible and reliable
in developing economies. Finally, it is recommended among things that the
discounting of economic benefits should be made to reflect time value of money
and that provisions for outgoings should be made to reflect elements of market
failure in the method.
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INTRODUCTION
Thereisawidearray of servicesand amenitiesthat biodiversity providesfor peoplewho
might or might not va ueitsindividual componentsand thediversity of components. Some
aspectsof biodiversity arevaued directly; whileothersarevalued for their contributions
to ecosystem support and, hence, to sustainable production of thingsthat arevalued directly.
Although biodiveraty might well have substantia economic vaue, compared to dternative
consumptiveresource uses, economic va ue doesnot tell useverything we need to know
about theva ueof biodiversty, it mainly hepsinthe prioritizing policiesin decison making
(Nationa Research Council (NRC), 1999). Environmental policiesand conservation
spending decisonsare usualy based on three sources of information: Assessmentsof facts
provided by scientist; biased assessments of values provided by special Interests; and
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objective assessmentsof VVa ues. Economic valuationisan attempt to providean empirical
account of the value of servicesand amenitiesor of the benefitsand costs of proposed
actions(projectsor policies) that would modify theflow of servicesand amenities. Economic
vauation providesautilitarian account (that is, an account of contribution to the satisfaction
of human preferences). Therefore, it providesaparticular perspectiveonvalue, inthis
case, onthevaueof biodiversty (NRC, 1999). Ecosystem val uation can beadifficult and
acontroversial task, and economists have often been criticized for trying to put a"price
tag" on nature (Www.ecosystemval uation.org, June, 2006). However, agenciesin charge
of protecting and managing natural resourcesoften make difficult spending decisionsthat
involvetrade-offsinalocating resources. Thesetypesof decisionsareeconomicdecisons,
andthusare based, either explicitly or implicitly on society'svalues. Therefore, economic
valuation can beuseful, by providing away tojustify and set prioritiesfor programmes,
policies, or actions that protect or restore ecosystems and their services. Vauation
of biodiversity haspeculiar difficultieswhich stem from thefact that most environmental
goods are non-marketable, non-rivalled, non-exclusive and inseparable
(www.ecosystemval uation.org). However, theaim of thispaper isto assessthevalidity of
the Market Price method of Economic Valuation of Biodiversity, identify problemsand
lapses associated with itsapplication in Bauchi State, Nigeriawith aview toamendingits
lapses. Thestudy isrestricted to the Market Price method among other methods used for
theeconomic vauation of biodiversity.

MARKET PRICE METHOD OF ECONOMIC VALUATION OF BIODIVERSITY
Determinantsof Economic Value: Thereare many useful measuresof value. However,
inconventional economics, the economic valuethat anindividua placesonaparticular
ecosystem serviceispresumed to bereflected by that individual'swillingnessto pay for it.
Although, oftenimmeasurable, thisisgeneraly understood to depend upon: (a) preferences,
(b) income, (c) thecogt intimeand money of gaining accesstothesarvice, (d) theavailability
of perfect subgtitute, and (€) theavail ability of near-perfect or, a least acceptable substitutes
(Www.ecosystemval uation.org March, 2007).

Valuing Biodiversty: A basic principlefor valuing biodiversity should betheassociation
of diversity with some useful characteristicsthat it possessesor useful servicesthat it
provides or enhances. If biodiversity is desirable, it should be so because of these
characteristicsor services. According to Johnson, Davisand Shapiro (2005), thisgpproach
isdirectly related to Heal's (2000) ideaof regarding biodiversity asacommodity. He
suggeststhat biodiversity isimportant from an economic perspective becauseit provides
or enhancesecosystem productivity, insurance, knowledge and ecosystem services. Thus,
valuation of biodiversity isnot based on genetic distances but in terms of the value of
characteristics or services that an ecosystem provides or enhances when managed
effectively, obtaininginthisway an endogenous (that is, having no gpparent externd cause)
measurefor biodiversity vauation. Biodiverdty contributesto our knowledgeinwaysthat
arebothinformativeand transformative. K nowledge about the componentsof biodiversity
isvauablein stimulating technol ogica innovation andinlearning about human biology and
ecology. Experiencing andincreasing our knowledge, biodiversity also transformsour
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vauesandbeliefs(Daily, 1997). Below isareview of thetypesof goodsand servicesthat
mankind obtain directly and indirectly from biodiversity and itscomponents. Theeconomies
of most devel oping countries (including Nigeria), depend more heavily on natural resources
suchasail and agricultureresulting in biodiversity-rel ated sectorscontributing larger shares
of their GDPs. Thesmdll fraction of thevalue of theseecologica systemsthat isaccounted
for in nations economicledgerscontrastsstarkly with thefact that human surviva depends
onfunctioning ecological systems. Cohen and Tilman (1996) note man'slimited ability to
vaueecologica paralesand limited appreciation of hisdependenceonthesesystemsand
they concludethat no oneyet knowshow to engineer systemsthat provide humanswith
thelife-supporting servicesthat natural ecosystemsproducefor free. In somedevel oping
countriesand among some popul ation segmentsin devel oped countries, terrestrid wildlife
also continuesto be an important subsi stence resource. In some areas of Botswana, for
example, over 50 species of wild animals provide as much as40% of the proteininthe
diet; andin Nigeria, game accountsfor about 20% of the animal protein consumed by
peopleinrural areas(McNeely, Miller Reid, Mittermeier and Werner, 1990).

Economic Value: The Total EconomicValue (TEV) of biodiversity ismade up of the
following: UseVa ue, Option Vaue, Quas-Option Value, Passve-Use Va ueand Begquest
Value (NRC, 1997; Randall, 1987). Use Value is generated when a person uses an
environmental serviceactively, typicaly by consumingit directly or combiningit with other
goods and services and the person'sown timeto "produce” an activity that generates
utility. Itislikely to bereflected (at least in part) in behaviour such aspurchasesand visits.
Naturdly, itincludestheexpected vaue of futureuse. Option positionstheva ueof assurance
that things(such asbiodiversity) that areavail able now will till beavail ablewhenweneed
them. Quasi-Optionisthevaueof waiting to decide on thedigposition of anasset motivated
by the possibility that wewill be ableto makea"better” decision later, perhaps because
wewill have moreinformation. Passive-Use Value capturesthe ideathat people might
enjoy satisfactionfrom"just knowing'" that aparticular habitat isbeing maintainedin good
condition. Contributionsto voluntary organizationsthat provide habitat preservation and
political support for pro-habitat policiesare cons stent with passive-useval ue. Bequest
Vauemoativesassumethat one'sheirswill enjoy useor passveuse. TEV includesal these
kindsof economicvaues. Thereisno claim that economic value, however, congtitutesthe
totality of value. Thereare many waysof valuing, but, total economic valuerepresentsa
comprehens ve gpplication of theeconomicway of vauing.

Economic Valuation Data: Datafor economic vauation arebasicaly direct and indirect
evidencefrom markets, and thethree generdly accepted gpproachesto estimating monetary
valuesof ecosystem servicesare:

a Revealed Wi lingnessto Pay (Market Prices): When people purchase something
(for example, ahome) or spend time and money to get somewhere (for instance,
afishing spot) they reveal that they arewilling to pay at least what they actually
spend, they may bewilling to pay more. Ecosystem services, such asclean water
are used as inputs in production, and their value may be measured by their
contribution to the profitsmadefrom thefina goods.
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b. Expressed Wil lingnessto Pay (Survey Results): Many servicesare not traded
in markets so peoplemay never reveal what they arewilling to pay for them. The
val ue of some ecosystemn servicescan bemeasured by estimating what peopleare
willing to pay to avoid the adverse effectsthat would occur if these serviceswere
lost, or to replacethelost services.

C. Derived Willingnessto Pay (Circumstantial Evidence): Surveys can be used
to ask peopledirectly what they arewilling to pay based on ahypothetica scenario.
Alternatively, people can be asked to maketrade-offsamong different alternatives,
fromwhichtheir willingnessto pay can be estimated (www.ecosystemval uation.
org, March 2007).

Monetary Measuresof Ecosystem Value: Money isan enormoudy useful and universaly
accepted basisfor expressing and comparing economic val ues because the amount that
peoplearewilling to pay for something reflectshow much of al other for-salegoodsand
servicesthey arewillingto giveupto getit. Inthe case of ecosystems, it isimportant that
measuring the economic value of something based on thisnotion doesnot requireittobe
bought and sold in markets. It only requiresthat someone estimate how much purchasing
power (in monetary terms) peoplewould bewillingto giveup to get it (or would need to
bepaidtogiveit up) if they wereforced to make achoice.

TheProcessof Economic Valuation of Biodiversity: The objective of any valuation

isthe determination of value, whether in monetary termsor asaratio of measurement of

goodsdemanded in exchange and the val uation processinvolves:

(@D} Theproblemthat hasto be defined;

()] Thedatarequired areto beidentified, acquired, classified, analyzed, interpreted;
and

3 Thedataare appliedto thevariousmethodsto arrive at the determination of value

(Ifediora, 2009; Johnson, Davisand Shapiro, 2005).

Economic valuation depends heavily oninformation that isfundamentally noneconomic
and also requiresevidenceof willingnessto pay (WTP) and willingnessto accept (WTA)
- paying money isthesincerest expression of WTP and accepting money and relinquishing
anamenity congtitutethe sincerest expression of WTA. Much of theinformation originate
from experts whose speciaties are far from economics, for example, ecologists and
hydrologists.

Market Price Method: The market price method estimates the economic value of
ecosystem productsor servicesthat are bought and sold in commercia markets. It canbe
used to value changesin either thequantity or quaity of agood or service. It usesstandard
economic techniquesfor measuring the economic benefitsfrom marketed goods, based
onthequantity purchased or supplied at different prices.

Thestandard method for measuring theuse val ue of resourcestraded inthemarket
placeistheestimation of consumer surplusand producer surplususing market priceand
quantity data. Thetotal net economic benefit, or economic surplus, isthe sum of consumer
surplusand producer surplus.

International Journal of Economic Development Research and Investment Vol 3 No. 3, Dec. 2012 14



Fig. 1. The Demand Curveand Consumer Surplus. Source: Stanlakeand Grant, 1999

BENCE

QLIAMTITY

Fig. 2: The Supply Curveand Producer Surplus  Source: Stanlake and Grant, 1999

EXAMINATION OF INPUTS OF THE MARKET PRICE METHOD
Consumer Qurplus: Oneof the mgjor inputsof the market price method isthe estimation
of the Consumer Surplus. The method uses the maximum consumer surplusrevealed,
which in economicsis not. Stanlake and Grant (1999) in their book, “ Introductory
Economics’ statethat consumer surplus occurswhen people pay lessthan thevauethey
place onthe product based ontheir margina utilities. They went onto explain"margina
utilities":

"The person (i.e. the consumer) would have been prepared to pay £6

for the first bottle (of wine), £5 for the second bottle, £3.50 for the

third bottle, £2 for the fourth. If the actual price charged is £3.50, the

person will buy three bottles receiving a benefit of £2.50 on the first

bottle, £1.50 on the second and no consumer surplus on the third ..."
In the application of the Market Price method, the consumer surpluswas not based on
margind utility but on maximumWTRPR Thisisamagjor setback because the method would
overestimate the consumer surplus, making it afaulty input; it would definitely affect the
eventua output - thevalue estimate.
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WIlingness to Pay (WTP): Major factors that affect price are demand, supply and
government intervention. Stanlake and Grant (1999) observethat demandisnot thesame
thing asdesire, need or want; the strength of desire, need or want will not, initself, have
any influenceon price. Only when desireissupported by the ability and willingnessto pay
doesit becomean effective demand and may be defined asthe quantity of the commodity
whichwill bedemanded at any given price over some given period of time. In essence,
people may bewilling to pay ahigher pricefor consumer goods but may not havethe
ability todo so. Thereforeitisnot al the peoplewho arewilling to pay higher that areable
to do so and even though they desire, need or want anitem and even agreethat thevalue
should be higher than the market price. If the prices go higher, they may not beableto
afford theitem. Thiswould mean that the estimation of the consumer surplusmay not be
redigtic, unlessenquiriesarea so madeinto theincome of the consumers,
Discounting Factor: The Market Price method made provision for economic lossfor
oneyear only and hasthereforeignored theissue of discounting all future streamsincome
for the period of possible closure. Discounting providesacommon matrix which enables
comparison of costsand benefitsthat occur at different pointsintime. Useof discounting
isintegrd to cost benefit analysisand cost effectivenessanalysis. Discounting convertsthe
stream of costsand benefitsover timeinto astream of 'present’ values.
Upsizing (Zero-Emission Concept): The concept of value ought to be reviewed in
biodiversity based on the concept of zero emission. The market prices of commodities
need to incorporatethe vaue of other usesfor the spent commodity. In order for thevaue
estimatesto bemore credible, moreinformation about the usefulness of biodiversity should
be sought diligently. In hisbook, “ The Road to Zero Emissions’, Gunter (1998) talks
about Generative Sciencewhich proceeded on the assumption that in any transformation
of aresource, al by-products (should) be studied for their value-added potentiass. It has
becomeclear inrecent yearsthat thefundamenta roleof micro organismsingloba processes
can beexploited in maintaining and restoring environmental productivity and quaity.
Indeed, micro organismsaredready playingimportant roles, bothintheprevention
of pollution (for example, through waste processing and environmental monitoring) andin
environmental restoration (for example, through bioremediation of spilled oil). Modern
biotechnol ogy isproviding tool sthat will enhancetheenvironmentd rolesof microorganisms,
and thistrend should accel erate as the appropriate basic and applied sciences mature
(Colwell 1995; Zilinskas, Colwell, Liptonand Hill, 1995). Theseknowledge arevita data
inensuring reliableand credibleva ueestimates of biodiversty. Itisappreciated that human
ability to predict which speciesareimportant for particular servicesislimited by theabsence
of detailed experimental studiesof the ecosystemin question. Itisimpossibleto predict
how new knowledgewill be used. Bacteria geneticswasan obscurefield of researchin
the 1950s, but it led directly to what isnow called molecular biology. A biologicaly diverse
environment offers broad opportunitiesfor devel oping new ways of appreciating one's
place, the scope of one's enjoyments, and oneself (Kellert and Wilson 1993; Norton
1986; and Wilson 1984). Habermas (1993) notesthat only humans can participatein
debates about morality, so the interests of nonhumans or of the biosphere itself are
represented only to the extent that humans speak for them.
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METHOD

Thisstudy adopted survey research design. The study areaisGubi Damin Bauchi State,
Nigeria. Theprimary dataused were sourced through persond interview and focusgroup
discussion conducted with thevillage heads of Firo and Galgavillages, fishermen, fish
sellersand consumersin Bauchi, Nigeria. Purposive sampling method was used to select
the participantsfor thestudy. Explanatory techniquewasused for qualitative dataobtained
whilethe quantitative datawere presented on tablesusing gppropriate unit of measurement
likekilogram (kg). Gubi Damissitedin Firo Village, Bauchi Local Government Areaof
Bauchi State with asurface area of 600 hectares (Ita, Sado, Balogun, Pandogari and
Ibitoye, 1985). TheFirovillagersaremainly farmers, cattlerearers, fishermen, dairy farmers
and paid menia employeesat the Gubi water works. Themgjor activity at the Damisthe
supply of potablewater to Bauchi metropolis. However, other commercia activitiessuch
asvegetableirrigation, fishing and fish farming are practised there. For the Market Price
Method to be applicable, it isassumed that commercial activitiesarerestricted dueto
pollution or other environmental hazardsat the Gubi dam. The variousassumptionstaken
would be specified in the course of using themethod. Theval uation hasbeen brokeninto
two to reflect thetwo major activitiesat the study area; namely Fishing and Irrigation
Farming.

RESULTSAND DISCUSSION

I nvestigation reveal ed that about 100 people areengaged in fishing activitieswhile the
major typesof fishesat thedam are Tarwada (Cat Fish or I ctalurus Furcatus), Karfasa
(Tilapiaor Tilapia Guinasana), Kawara (Alestes Nurse (In)), Lulu (Schilbe Mystus
(In)), Akunu (Barbus Occidentalis), Gold Fish (Electris Nan Chevalier) and Lakki
(Barillu Senegalenses). The major ones harvested however are Tarwada, Karfasa,
Kawara, Lulu and Akunu, whilethe pesk of fishing activitiesisfromApril/May uptill
September/October, at the end of therainy season. Theirrigation farmerslivein Galga
village acrosstheriver and are engaged mainly in small-scal e vegetable planting, namely,
tomatoes (Lycopersicon Esculentum), pepper (Piper Methysticum), onions (Allium
Cepa), cabbage (Brassica Oleracea) and |ettuce (Lactuca Sativa). I rrigation ispractised
mainly inthedry season from October to May. They equally havefishermen.

Other activitiesat the Gubi Dam includereligiousactivitiesin which ceremonies
such aswater baptism are performed by Churchesand students excursions(Field Survey,
2008). Interview with thevillagersreveal that major occupationin the neighbourhood are
Fishing, Fish Farming, CaitleRearing, Loca Milk (Nono) Productionand I rrigetion Farming.
From these however, fishing and vegetableirrigation farming aredirectly related to the
nature of thisresearch sincethe cattle rearersare nomadic, and not restricted to the study
area. Again, water treatment and supply to Bauchi metropolis cannot be regarded as
directly relevant for thiswork becauseit isnot competitive and moreof asocial service.
Thefishfarmersraisefishesthat are mainly sourced from other places.

International Journal of Economic Development Research and Investment Vol 3 No. 3, Dec. 2012 17



Ecosystem Products of Gubi Dam Sold in the Market: Table 1 shows the varied
ecosystem productsrelated directly to the Dam, at different seasons. Thevegetablesare
farmed only inthedry season aong theriverineareas, which areflooded during theraining
season. Thevegetablesare harvested severa timesduring the season.

Fishing Activities (Using Market Data):
Sep 1: Deter mining the Demand Function before Closure
Total Retail for theYear isN7,273,000; Annua demandis18,140kg; Initial Market Price

(i.e.N7,273,000 + 18,140kg) = N401/kg; whileAverage WTP=N750/kg.
Consumer Surplus= (N750 - N401) x (18,140 + 2) = N3,165,430

Sep 2: Deter mining the Demand Function after Closure

It isassumed that the price of fish would riseto N500/kg after closure while quantity
demanded wouldfall to 60%i.e. 10,884kg per annum. WTPremainsN750/kg.

New Consumer Surplus=[(N750 - N500) x 10,884] + 2 =N1,360,500

Sep 3: Deter mining the Economic Benefit to Consumers
Thisisthedifference between the Consumer Surplusbeforeand after the closure
i.e. N3,165,430 - N1,360,500 = N1,804,930

Sep 4: Determining the Supply Function (Producer Surplus) beforeClosure
Total Wholesalefor the Year isN4,279,000; Annual demand is18,140kg;

Initial Wholesale Price=N236/kg;

whileVariable Cost of fishing @ N60/kg=N1,088,400 p.a.

Producer Surplus = N4,279,000 - N1,088,400 = N3,190,600

Sep 5: Determining the Supply Function (Producer Surplus) after Closure
TheWholesd ePriceremainsat N236/kg; and it isassumed that harvest will drop by 60%
after closureto 10,884kg p.a.; Total Wholesalefor the Year would fall to N2,568,624;
and Variable Cost @ N85/kg (dueto closure) = N925,140p.a.

New Producer Surplus = N2,568,624 - N925,140 = N1,643,484

Sep 6: DeterminingtheL ossin Producer SurplusDueto Closure
Thisisequal to differencein Producer Surplusbefore and after the closure
i.e. N3,190,600 - N1,643,484 = N1,547,116

Sep 7 - Determiningthe Total Economic L ossdueto Closure
Thisisequal tolost Consumer Surplusand lost Producer surplus:
i.e. N1,804,930 + N1,547,116 = N3,352,046.

Farming Activities

Sep 1: Determining the Demand Function before Closure, using Market Data
Total Retail for the Year isN5,202,000; Annua demand is69,200kg; Initial Market Price
(i.e. N5,202,000 + 69,200kg) = N75/kg; while Average WTP = N120/kg.

Consumer Surplus=[(N120 - N75) x 69,200] +2=N1,557,000
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Sep 2: Determining the Demand Function after Closure

Itisassumed that the price of vegetableswould riseto N95/kg after closurewhilequantity
demanded would fall to 60%i.e. 41,520kg p.a. Average WTPremains N120/kg.

New Consumer Surplus=[(N120 - N95) x 41,520] + 2 = N519,000

Sep 3. Determiningthe Economic Benefit to Consumers
Thisisthedifference between the Consumer Surplusbeforeand after the closure
i.e. N1,557,000 - N519,000 = N1,038,000

Sep 4: Deter mining the Supply Function (Producer Sur plus) before Closure
Total Wholesalefor the Year isN3,248,000;

Annua demandis69,200kg;

Initial Wholesale Price= N47/kg;

whileVariable Cost of farming @ N20/kg =N1,384,000p.a.

Producer Surplus = N3,248,000 - N1,384,000 = N1,864,000

Sep 5: Determining the Supply Function (Producer Sur plus) after Closure
TheWholesaePriceremainsat N47/kg; anditisassumed that harvest will drop by 60%
after closureto 41,520kg p.a.;

Total Wholesalefor theYear would fall toN1,951,440; and

Variable Cost @ N25/kg (dueto closure) = N1,038,000p.a.

New Producer Surplus=N1,951,440 - N1,038,000 = N913,440

Sep 6: DeterminingtheL ossin Producer Surplusdueto Closure
Thisisequal to differencein Producer Surplusbeforeand after the closure
ie N1,864,000 + N913,440 = N950,560

Step 7: Determining the Total Economic L ossdueto Closure
Thisisequal tolost Consumer Surplusand lost Producer surplus
i.e. N1,038,000 + N950,560 = N1,988,560.

Thus, the benefitsof cleaning up pollutionin order to reopentheareaareequal to

theTotal Economic Lossfor al commercid activities(fishing andirrigationfarming) at the
study area. (i.e.,N3,352,046 + N 1,988,560 = N5,340,606.00).
Thesdite, likemost other Nigerian Damshavegreater potentialsthantheleve of activities
currently going onthere, especially with regardsto fishing and irrigation farming. The
fishermen operatemainly at the banksand hardly explorethe deeper regionswhere better
and bigger catchesare possible, mainly because they use crudefishing equipment like
canoes, nets, linesand small trapsthat can catch maximum of fiveaverage-sized fishesat
atime. Thestuationisthesamewith vegetablefarmersassmall tractsof land are cultivated
by individua farmerswith little or no knowledge of modern farming techniques. It was
observed that most of their cropshaveyellowish leavesand area so infested withworms
and other pestssignifying lack of use of fertilizer and pesticides. Thereareno traces of
hybrid plants developed in modern times. All these signify little knowledge of modern
farming techniques. Theimplication of theseisthat the current harvest doesnot portray the
potentialsof the study area.
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It was observed that the market price method isfeasible based on the study area
athoughtheremay beunderestimation of value. Also, not al commercia activitieswithin
thestudy areaaredirectly linked tothe Dam anditspossibleclosure. Theseincludesales
of Nono (local milk) and cattlerearing. It was observed a so that Gubi Dam wasbuilt with
fish pondsright frominception, but these have hardly been put to use. Thereareno evidence
of the concept of Zero-emission being practised in the study area, sothe market dataare
limited to sale of fish and vegetableswithout any usefor theresidual, which otherwise,
would have generated more market transactions. Although itisimpossibleto predict how
new knowledgewill beused, itisnow generally accepted that residues, if well researched,
have hidden values (Gunter, 1998), which coul d bereflected with ameagre percentage. In
everyday life, peoplemakeedimatesintheir homes, offices, building Sites, etc., with provison
madefor contingenciesat percentage varying (say) from 5%, the same could be applied to
the Market Price method to makethe val ue estimate more realistic by making provision
for hidden value(s). Themethod did not providefor discounting (i.e., timevaueof money),
whereby thetotal economicloss could be calculated for the period for which the study
areacould possibly beclosed to the public. For example, if the Damwould be closed for
sevenyearsthenthetota economiclossfor the period could be cal culated and discounted
tothepresent toreflect the PV of thetotal loss. Usingthe PV of N1 formulaof 1/Mn (dso
known as Discounted Cash Flow) the total economic lossfor the possible seven years
closureiscaculated (Table5).

Thisisalaborious approach, and if the period were extended, would quickly
become cumbersome. A tidier method would be using the PV of N1 per annum table,
which discounts aseries of aspecified amount of money receivableannually for agiven
period andisprofessondly referred to by va uersin Nigeriaand most of the Commonwedth
that follow the United Kingdom'svaluation practice as" Years Purchase (Y P)" (Ifediora,
1996). The calculation goesthus: N5,340,606 x Y Pfor 7 years @ 5% = N5,340,606 x
5.7863* = N30,902,348.50. Thus, the Present Value of Total Economic Lossin seven
yearsisN30,902,348.50; approximately N30,902,000 (* page 251 of Valuation Table
and page 27 of Parry'sValuation Table). The method did not take the effects of market
failuresinto consideration. Market failures occur when markets do not reflect thefull
social costsor benefitsof aproduct. Market failuresrelated to ecosystemsincludethe
factsthat:

a Many ecosystems provide services that are public goods: The problem with
public goodsisthat, although peopl e value them, no one person hasanincentive
to pay to maintain the good. For example, if astreamispolluted by runoff from
agricultural land, the people downstream experience anegative externdity.

b. Many ecosystem services are affected by externalities: The problem with
negative externditiesisthat the people (or ecosystems) they areimposed upon
aregeneraly not compensated for thevarious damagethey suffer.

C. Property rightsrelated to ecosystems and their servicesare often not clearly
defined: If property rightsfor natural resourcesarenot clearly defined, they may
be overused, because there is no incentive to conserve them. For example,
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unregul ated fisheriesare an open-access resource - anyonewho wantsto harvest
fish can do so. Because no one person or group "owns' the resource, open
access can lead to severe over-harvesting and potentially severedeclinesinfish
abundanceover time.
All thesearenot reflected in the M arket Price method, but could have been accommodated
asestimated outgoingsto makethe processmoreredlistic. One of the positivefindingsis
that the method has eliminated the problem of aggregation and double counting. Thereis
no observation of double counting of any input inwhat ever way. Onemajor criticism of
theva uation work undertaken by Costanzaet al (1997), isthat of aggregation and double
counting. For example, if thenutrient retention functionisintegral to the maintenance of
biodiversty, thenif both functionsareva ued separatel y and aggregated, thiswould double
count thenutrient retentionwhichisaready ‘captured inthebiodiveraty vaue Thisproblem
can be overcomethrough careful design of the study.

CONCLUSIONAND RECOMMENDATIONS

The Market Price method had been devel oped by expert environmentalists based on
many yearsof study. Theideabehind themethod isbasically toimproveon other existing
methods of economic valuation of biodiversity and provide credible and morereliable
val ue-based research to thosewho control federal and regional environmenta spending.
Themethod had proved to be applicablein the study area. However, the processes can
gtill beimproved upon, to makeit morecrediblein Bauchi Statein Nigeriaparticularly and
other developing countriesin general asit has proved to be in devel oped countries.
Therefore, thefollowing recommendations have been made. The Market Price method
should be used to estimate economic lossfor total period of closureto reflect total economic
lossfor the period of closure. Thevalue estimatesfrom the method should be discounted
toalow for passageof timeby providing the present valuesof dl future streamsof benefits
(or costs), that is, the discounting or capitalizing of the net income, for thelife of the
benefits, with the discount rateto arrive at the present value.

A contingency alowancein percentage should be estimated based on professiona
judgement, and added to market datain the Market Price method, to at |east reflect the
concept of zeroemission. Inestimating WTPR, themean of individua margind utilitiesshould
first betaken and then, the average of the whol e should be used asinput in the Market
Pricemethod asagainst themaximumWTR. [t may a so be necessary to collect information
regarding respondents income, thus, peoplesvauesarelikely to bewd|-defined and give
credibility or otherwiseto their response on WTP. Provisionsfor outgoings should be
madeto reflect d ementsof market failureinthe Market Price method. The method should
deduct the market value of other resources used to bring ecosystem productsto market
(externdities), so asnot to overstate benefits. The Market Pricemethod should be applied
to siteswhereitspotentialsarelargely tapped to reflect the true benefits accruable from
such site(s). However, it may benecessary to check these activitiesasnot to over exploit
theecosystem. Findly, moreresearch should bemadeinto these methodsand other methods
of economic vauation of biodiversity to supplement thefindingsof thistreatise.
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Table 1: Gubi Ecosystem Products Soldin Market (Fish)

Wholesale Price (N/kg)

Ecosystem Products

Peak Period

(May - Oct)
Ictalurus Furcatus 3,900
Tilapia Guinasana 4,000
Alestes Nurse 1,500
Schilbe Mystus 1,500
Barbus Occidentalis 1,500
Total 12,400

Source: Field Survey, 2008

Table2: Annual FishWholesaleat Gubi Dam

Annual Produce (kg)

Ecosystem Products

Ictalurus Furcatus 5,420
Tilapia Guinasana 5,520
Alestes Nurse 2,400
Schilbe Mystus 2,400
Barbus Occidentalis 2,400
Total 18,140

Source: Field Survey, 2008

Table3: Annua Fish Retall at Gubi Dam

Annual Produce (kg)

Ecosystem Products

Ictalurus Furcatus 5,420
Tilapia Guinasana 5,520
Alestes Nurse 2,400
Schilbe Mystus 2,400
Barbus Occidentalis 2,400
Total 18,140

Source: Field Survey, 2008

Annual Produce (kg)
Off-Peak
(Nov - May)

1,520
1,520
900
900
900
5,740

Peak

(May - Oct
250.00
200.00
170.00
170.00
170.00

Off-Peak
(Nov - May)
400.00
300.00
250.00
250.00
250.00

Annual Wholesale (N)
1,583,500.00
1,256,000.00
480,000.00

480,000.00

480,000.00
4,279,000.00

Annual Retail (N)
2,472,000.00
2,236,000.00
855,000.00
855,000.00
855,000.00
7,273,000.00

Table4: Annual Fish Production and Salesat Gubi Dam

Ecosystem Products

Ictalurus Furcatus 5,420
Tilapia Guinasana 5,520
Alestes Nurse 2,400
Schilbe Mystus 2,400
Barbus Occidentalis 2,400
Total 18,140

Source: Field Survey, 2008

Annual Produce (kg)

Wholesa

Retail Price(N/kg)

Annual Sales (N)

le

1,583,500.00
1,256,000.00
480,000.00
480,000.00
480,000.00
N4,279,000.00

Table5: Gubi Ecosystem Products Sold in Market (Vegetables)

Wholesale Price (N/kg)

Ecosystem Product
Lycopersicon Esculentum
Brassica Oleracea

Lactuca Sativa

Piper Methysticum
Allium Cepa

Total

Source: Field Survey, 2008

Quantity (kg) (Oct - Apr)

18,000
12,000
6,400

10,800
22,000
69,200

40.00
65.00
35.00
80.00
30.00

Table6: Estimated Annua Vegetable Production and Salesat Gubi

Annual Produce (kg)

Ecosystem Products

Lycopersicon Esculentum
Brassica Oleracea

Lactuca Sativa

Piper Methysticum
Allium Cepa

Total

Source: Field Survey, 2008

18,000
12,000
6,400

10,800
22,000
69,200

Peak Off-Peak
(May-Oct) (Nov-May)
400.00 600.00
350.00 550.00
300.00 450.00
300.00 450.00
300.00 450.00

Retail
2,472,000.00
2,236,000.00
855,000.00
855,000.00
855,000.00

N7,273,000.00

Retail Price (N/kg)

Annual Sales (N)
Retail
1,080,000.00
1,200,000.00
416,000.00
1,296,000.00
1,210,000.00
5,202,000.00

Wholesale
720,000.00
780,000.00
224,000.00
864,000.00
660,000.00
3,248,000.00

60.00
100.00
65.00
120.00
55.00
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Table7: Other Market Price Method Valuation Inputs

Data Input Amount (N/kg)
Average Willingness To Pay (WTP)/kg of Fish 750.00
Average WTP/kg for Vegetables 120.00

Current Variable Cost of harvesting 1kg of Fish 60.00

Current Variable Cost of harvesting 1kg of Vegetable 20.00

Initial Market Price (Fish/kg) 401.00

Initial Market Price (Vegetable/kg) 75.00

Source: Field Survey, 2008

Table8: Projected PV of Economic Lossfor Seven Years

Period (Years) Economic LossP.A. (N) Discounting Factor @ 5% Present Value (N)
1 5,340,606.00 0.9524 5,086,393.15
2 5,340,606.00 0.9070 4,843,929.64
3 5,340,606.00 0.8638 4,613,215.46
4 5,340,606.00 0.8227 4,393,716.56
5 5,340,606.00 0.7835 4,184,364.80
6 5,340,606.00 0.7462 3,985,160.20
7 5,340,606.00 0.7107 3,795,568.68

Total = N30,902,348.50
Source: Field Survey, 2008
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