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r it i an umbr lla term u ed to d crib the number, 

• nd aria ilit of li ing rgani m in ,iven a m !age Bi di ersit mav be 

d cribed in t rm ·of gene , specie nd ec y ·tern , relating t the thre fund am ntal 

and hierarchically related levels of biological organi at ion It therefi re embrace the 

wh le of'Life on arth' . Declines in iodiversit include all tho e change , which will 

reduc r implify i logical h tero eneity, from indi idual or regi n 

It i hard to use the term biodiver. if ' for valuation Diver ity valuati n r qutre me 

id ofwtllingne -1 -pay WTP [I r the range ofspeci and habitat In reality, what 

econ mic tudie are normally mea uring i th economic value f hmloJ:IC:a/ r •.wurces 

rather than biodi er ity. 

Riolo ictd re ources are a more anthropocentric term for biota uch a 

and marin habitats They are impl those components of biodiver it 

current or potential human u e . Thi anthropocentric view of bi I gical r ources i · 

much more con enient for econ mic analy i compared to alternati e value paradigm 

uch as intrinsic alues (value in themselve and, nominally unrelated to human u e 

lntrin 1c alues are relevant to conservation deci ion , but they generally cannot be 

mea ured 



lack 

r piton of 1 di er It (r e.. aluatton rna e hr •h 

ut uch efli ct ar difficult! a 

e timate on iodrver it 1 Th 

biodiver ity to sand biodiver n indicat r , and fan 

b elin me urem nt ofbi diver ity al o ba important implication or econ mrc 

luati n ·undament Ito any moneta mea ure of value i orne inde or et f tndi e 

ofbi diversit chan • . 

i diver ity on ervation and su tainable development i ues are maJ r intern ti nat 

concern R cently, con ervation ofbiodiver it has been recogni ed in the internati nal 

c mmunit , including p licy mak r and cientists, a e entia! fl r the e survival of 

human ing in th plan t. 

The c ntral probl m addre sed in thi research effort i to refine the valuati n 

method Iogie applicable to biodiversity, and derive recommendation ~ r more. curate 

e ttmat of the alue of biodiversity This study therefore attempt to critic II examin 

a range of methodological i sues that pertain to economic aluation of biodiver ity At 

th moment there is onl an cdotal evidence that biodi er ity i valuable n a I bat 

asi . It i by no mean clear how much particular countries r communitie ben til r 

lose under th current regime. either is it clear which countrie stand to gain or I se if 

the current ituation is changed. 
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Th1 th lit r tur on th e onomic valuation approa hes u d in um ting 

th fbi di r it • 1 th dological1 ·ue are n ted, a \ ell diffi ult1 

in theory and pr tice in employing th method Thi 

tud tis u a ciate ith multiple valuation ofbiodiver ity. 

Theca tudie el ted pre ent a ummary of practical economic valuation tudie 

condu t d from a range of geographic I regions Efforts more closely re embling Total 

Econ mic V, luation, in which an attempt is made to alue all functi n ofbi di r ity, 

are al r pre ented 

Most meth dol gy classifications focus on how benefit are measured, and thu 

di tingui ·h betw en ·direct' vs. ·indirect' methods. These categories are not related to 

direct or indirect u e henefits, but relates instead to the way information is c II ct d. 

Re ult of the analy is of the elected case studie have shown that a very wide rang of 

value e timate can be derived, depending on the technique used and what i b ing 

in e llgat d. 

In general, three quite different · clas es' of biodiver ity value are usually estimated. The 

tudy adopted the foiiO\\-ing cia ses of value . 

) modi er it production valu 

D IJiodiver ity utility alues 
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numb r fl on c n drawn from thee peri nee deri ed from valuing and trying 

to c pture r ity. Fir t, the actu I alue o 1ated v ith iodiver it rna b clo 

v1d , a oppo ed to an particular material 

thi mformation pro ides a tock of ideas that can be u ed t 

nth iz k c mp und , thi occur I rgel in the pharmaceutical indu try In th r 

ca. th inform t1on it If provide direct genetic information th t can be mtr du d 

mto oth r ec n mic pe ie , thi occur largely in the field of plant genetic re our e 

ond lesson i that a large array of values can bee timated, depending up n the 

ftechniqu u ed, it i therefore imp rtant to under tand th limitation and 

pplication of any given technique. 

Finally, and perhap mo l important, proper interpretation fthe different value can 

pro id important policy implication . For example, the imple camp ri on li Led ab ve 

gen rally demonstrated that techniques based on · human life' generated the highe t 

aluati ns \ herea th e relying on · capturable benefit thr ugh ro altie or patent ' 

g nerat tl the 10\ est alue . The low value of transfer is a chronic probl m \ it h 

inventi n and inform tion. 



PER\'1 PA A 

mun • Philip 1a a hereb declare that thi re earch r ~ect 1 m original ,. ork and 

h · not b n pr ented for degree in any other ni er it 

lr munga, Philip 1 ga • 

The upeni · r appointed toe amine theRe earch Project Omun •a Philip 'Aga find 

it atisfact ry and recommend that it be appro ed. 

r icky, M. zioki 

ary, Kimani- 1uk111di 



•r titu and lo lty 1 t nded to my ho t and ponsor, the nt r ity 

m nt nd ev I pment r Financial and 1 •1 t1c I upp n of 

p cial thank to all my lecturers, whose taJent are a source of inspiration to my d gre 

pro •ramme lt will not do ju tice here if I do not mention name of the accredit d 

lecturer nd uperv1 or per onally 

pecial thank i ·extended to Profe sor Paul Maurice agga, the Dean of th ·a ulty 

of rchit cture, ign and evelopment; r. Nicky, zi ki , h irm n- epartmcnt 

of and Development and Dr. Olima, W.H.A, Course Director, Department of and 

D vel pment 

c1al thanks is at o c tended to my supervisors notably Mr icky, M. 11 ki, r. 

and rs Mary Kimani-Mukindia of the Department of and 

D elopment, niver ·ity of airobi 

I mu t al o note here that the irit of sharing and team' ork that was provided b 

colleagues in the program contributed greatly to effective planning and timely completion 

of the course. 



It 

c tan en ur • m ntchr u hout the c ur 

Finall , with ut u, my belo ed family and friend . c mpletion of this our e c uld not 

\ ii 



B 

urn mary 

ntent 

R : 1 ROD 

I I Background to the Problem 

12 tatement of the Problem 

13 R ·earch bject1 e 

I. Re earch tl pothe i 

15 cope of the tud 

16 tgnificance of the tudy 

I 7 ource of Information and 

Organization of the tudy 

1.9 Definition ofTenns 

10 

ethods of Research 

\Iii 

Page 

VI 

viii 

II 

4 

5 

5 

6 

6 

7 

7 



T \\ : R AT D Ll 

Tht: Ev luti n of atural Re urce alue 

V luation of tural R urc 

lu ti no Bi di er it 

nom1c alu tion 

ts of aluation 

\ R 11 -5 

II 

'-

14 

th dology _J 

-t -Pa v \,: illingne -to- cept 

A Review o Valuation Appr aches and Techniques 

Th Dir ct Valuation pproach 

I Te hnical Acceptability of VM 

onclusi n on Yrvt 

2.2 Th Indirect Valuation ppr ach 

urrogat larket 

on ention I arket Approache 

hoic of Valuation T chnique 

aluing Gen tic Re ources 

. I The nature of genetic resource 

enetic r ource owner hip and tenure 

A onceptual overview of Genetic Resource Value 

ix 

2 

2 

26 

2 

4 

4 

47 

47 

48 

0 



rili ue rv lu tion 1 thod lo ··e u ed 10 e timatmg 

1h \ lu ofOi i er ity 

nclu i n 

R IIR 0 

lntr ductt n 

pportunaty co t approach and contingent aluation 

• rc ·t functi n m Madagascar 

.2 I Introduction 

.2 2 Data coli ction and field procedures 

.2 J R ult of the analysa 

3 2 ummar of economic lo es to local villager from 

tabli hment ofMantadia Nati nal Park 

3 2.5 Di cu sion 

Travel co t method Valuation of ecotouri m in a Tropical 

Rainfi rest reserve 

.3 I lntr duction 

2 ata collection and field procedure 

3 Re ult of the analy i 

.4 ICU Ill 

a ·e study· igeria, helterbelts and Farm fore try 

X 

" 
()t; 

58- 7 

5 

5 

60 

6 

64 

65 

7 

68 

8 

70 

72 

74 

76 



on ·conomic aluation of ledicinal plant 

I lntr duct1 n 

2 Valuation m thodol gie u ed 

aluauon [Vi 0 ] 

MMAR , 

I • ummary 

2 .onclu ions and Recommendation 

Bibliography 

D 

77 

7 

7 

7 

88-94 

8 

9 

5 



ble 2 1· 

ble 

8 

tal ~ nomic lu 

l B nefit analy i. f heherbelt and Farm Fore t Pr 1 t, 

ble 3.2 orne lue of plant-ba d Pharmaceutical 

Biodiv r ity mere ult from previous studie 

xii 

1g na 



l.IB K R II PR 

I di lue include direct and indirect u e alues, option and e i t nc alue 

The valuation of pr r nee for biodiver ity i perhap the most challenging i ue in th 

conte t of econ mic v luation 

'Bioi gical diver ity' (b1 diver ity) i an umbrella term used to describe the number, 

variety and variability of living organisms in a given assemblage. Biodiver ity may be 

de cribed in terms of gene , pecies and ecosystems, relating to the three ft1nciamental 

and hierarchically rei ted levels of biological organisation. It therefore embrace the 

\i hole of' ife on ar1h' 0 clines in biodiversity include all those changes, which will 

reduce or implify bioi gical heterogeneity, from individuals or region . 

It i hard to u e the term biodlt'ersity for valuation. Diversity aluation r quires me 

idea of\! illingne .-to-pay (WfP) for the range of species and habitats In r ality, wh t 

economic tudi are normally measuring is the economic value of hwlo i ·a/ resource.\· 

rather th n biodiv rsity 

Hmlogteul re ·m11· e · are a more anthropocentric term for biota uch a fore t, wetland 

and marine habitat They are simply tho e components o iodiver ity -. hi h maintain 

curr nt or potential human uses. This anthropocentric view of biological re ource i · 



n • ni nt fi r e n mi an I c mp t alt m ti alue para igm 

h intrin ic alu value in th m I an n min lly unr I ted 1 human u ). 

Jntrin i vatu ar relevant to c n n deci i n , but th general! nn t be 

m . tudi f hiological r may c.apture diversity aJu ; [! r e ampl , 

tudies oluing ha ilat may captur p rcepti ns of bi iversity (i. ., aluati n may be 

high simply beca the ar a i kn wn t be rich in i ersity but such fTect ar 

difficult to asses . 

There are other reas ns why it i difficult to put a monetary estimate n bi diversity. The 

lack of c n n us n the rate of biodiversity lo and bi i ersity indicators, and of any 

basel in measurements of biodiversity also has important implicati n for ec n mic 

valuation. Fundamental to any monetary measure of value is som index or s t of indices 

of biodiversity change. 

The pr ~ cted Io s f pecies over the next century might be as high a 20%-5 % f the 

world's total which r presents a rate between I 0 0-1 0 time the historical rate of 

extincti n (Wil on 1988 . The implications of specie depletion on the functi ning f 

vital eco t m are n t clear. P ssible wo t case scenari s invol e the existence of 

depletion thresholds and associated y tern collap e. uch outcomes clearly indic.ate the 

interacti n betw n th envir nment and th conomy. More imm diately th loss of 

biological resource might apparent in d cline in ultural diversity, indice fwhich 

are pro ided in diet medicine, language an cia) structure. 
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w rid' pe i are c nt in d in ju t e en per ent 

th plan t' land urfa e WRI, I 7a . That m ns the pre ur on terre trial bi diver ity 

human population needs for space grow o r tim . 

Th populati n of th Farth ·u likely d u I by the year 205 r ulting in a w rid of t 

least 10 illi n people, the lar st number of whom y far will li e in tr pic I and 

ubtropicaJ ia, A rica, and uth America. These are as well th rcgi n in 'r at t 

need of economic d velopment and the twin pressur s of population gr wth nd 

economic exp n. ion can nly incr ·e the demands on natural res urce and p cifically 

bioi gical re ourc s. W can antici ate an ever-increasing competiti n am ng di er nt 

uses of the available land and the maintenance of biodi er ity may not rank high in the 

face f th r more bvious demands. 

B don nt timate f I nd-use change largely in th tropic , there i rea nabl 

expectati n that extinction rat in the very near future could ri e, w rldwid , t as much 

as 1 0,000 tim s the natural le I. 

In order to accurately estimate tal Economic valu of i div ity it i imperati e that 

a nably accurate and reliable method or method e v loped. In the absence f 

me r li ble method fl r e timating the value of bioi gical r ource the pric re ived 

by th provider is largely d termined by market practice. en the lack of experien e 

and prec dent in many of the markets for biodiversity it is unlikely that the value the e 

3 



t th ,.. ... ,. .. .:r: will r f1 ct th full vatu plac d n it y iety. Th 

th r mar fi r prim ry r rav materi I i that rar I , if ver, d the 

From an ec n mic pe pective much more work need to be don to put a fair and 

m i diversity. The ervice aspe ts f bi di er ity mu t b 

und tood an mark t m chani ms ut in place to include these ery real f: ctor in both 

!icy and u ine de i ion . From a scientific perspective we need to learn m re, and 

m r quickly a ut th r le that bi di ersity plays in the working of ec y terns. ap in 

our pr nt kn wledg of these c nnections now limit our a e ment f the ri k 

impo ed wh n biodiv r ity decline and preclude more complete ec n mic evaluati n . 

1.2 TATEM T OF TilE PROBLEM 

Th c ntral pr bl m addressed in this research effort is to refine the v luati n 

m thodol gies applica le to biodiversity and derive recomm ndati n fl r m rea curat 

timate of the value ofbi diversity. 

At th m m nt th r is only anecd tal evidence that iodi ersity i aluahlc n a gl haJ 

i . It i y no means clear h w much particular c untri r communiti 

lo un er the current regime. either is it clear which c untrie stand t gain r I if 

the curr nt ituation is changed. 



n und t ndin of th fuJI range of alu iated ith hiodi ersity i a ti undati n 

inti nn d ch ic a ut it c n ervati n and u taina le use. nly v hen this 

full ron e f valu can alid policy choices be mad bet\veen th 

n rvati n and u taina led velopm nt ofbiodi ersity and competing factors u has 

th timber valu of ti re I r the alt mati e use alu s. 

Th n ml g I f this study i to assign reliable value to biodiversity. f the 

challenging aspects f this valuation is to assign a value to 'bi diversity ri h land' it 11: 

This study attempts to:-

• ·xamine a rang of methodological issues that pertain to economic valuation of 

bi diversity functi ns. 

• xamin the application of economic valuation methodologies in estimating th value 

ofbi div rsity rich land. 

• Recommend way forward 

1.4 R l AR 1 H ron 

ull Hypoth i : A large array of values can be estimated, depending upon the tyPe r 

valuation technique used. 
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). II 

This study will r i w r ent c studi s and re earch und rtaken fl r the Ia t l year 

fr m th year 1980 to 2000. Th tudy will xamine a ran of m th logical i ues that 

pertain to econ mic luation f i div rsity functi n cus ing n the application of 

lh current Valuation Method logies on estimating on mic Vatu f 

biodiversity. Finally th study focuse on pr per understanding f underlying in titutions 

and procedures whi h fl cilitate c n i tent valuations fl r d cision making. 

FTH T D 

An understanding of the full range of valu associated with biodiversity is a t; undati n 

for making informed ch ices about its c nservation and su tainable use. nly when thi 

full rang of value is underst d can valid policy choices be made between the 

conservation and sustainable de elopment of biological re ources and comp ting fa t rs 

such a the timber value of forests or th alternative use value . Perhap even m r 

importantly, such an understanding can h lp illuminate the p s ible a enu or creating 

a better harm ny betwe n what ha heretofore been n as these competing alternatives. 

This tudy thus endevours to achieve the a ve. 

1.7 0 CE OF I FORMATIO A METROD OF RE ~ AR II 

The main fl cus f this study is to critically examine economic valuation appr aches us d 

in estimating the value of biodiversity. The study is based on a ailable secondary source 

6 



m t rinJs. Th urc m lud di ers literatur on ec n mic valuati n f 

iodi dra u n pra tical ca studie r iew. Refer nc 

to re rts aluati n form th ba is for an analysis the 

n mic valuati n appr ach u d in e timating th valu f biodive ity. 

TI T 

h pter 1 h pr nted the ab tra t background to the pr blem tat ment f th 

probl m re arch o ~e tive research hypotbe is scope of the study significance of the 

study tt1dy m thod logy and procedures organization of tudy and definition f term . 

hapter 2 contain the review of related literature and research related to the problem 

being investigated. h summary of selected case studies, results of analyses and finding 

to merge fr m the study are contained in hapter 3. hapter 4 contains a ummary f 

the tudy and findings, conclusions drawn fr m th findings, a discu si n and 

r commendati n ti r further study. 

1.8 OF KEY TERM 

cc to en tic or other natural r ourc means th admis i n li r ollectin 

o taining or oth rwise cquiring genetic or other natural resource . 

Ben fit harin - Means all forms of compensation li r th utilizati n f genetic 

resources whether monetary or n n-monetary and include in parti ular the 

7 



rtaci ti n in i ·ntili re r h and d I pm nt n g n tic urc an the making 

th mding b and dcvelopm nt and th transfer of 

""'i tate retariat for • mic Affairs et at. 2 ). 

fined by th nventi n on Bi logi al Di crsity, as th variability 

ng li ing rgani m from all ur in ludin terre trial. m rin , and th r aquatic 

I gical mplexe ofv hich th yare a part: this include diversity 

v ithin pc i n pecte 

ntin ot alu ti n- a valuati n from a urvey t chnique using direct questioning of 

individual to c timate individu I willingn to pay. 

t-b n fit n I i - the ppraisal of all the s ial and economic costs and benefits 

Demand- th de ire ~ rag d r ervice supported by the means to purchase il. 

Ocv lopin ountry- a country that ha not yet reached the stage of economic 

de el pment char cterised by the growth of industrialization nor a level of national 

ufficient t yield the domestic savings required to finance the investment 

n ces ry fi r further growth. 

Dimini h d bioi ic I compoo nts - A reduction in the diversity of biological species. 

An c ystem i con idered 1 have th biotic and abiotic elements. Many species of 

micr fl ra r insect are cry important t oil building plant reproduction or nutrient 

c. cling. The bi ti elements are dynamic in occurrence and will change in response to 

natural vcgetati n su cession or artificially induced changes. The concept of dimini hed 

bioi gical com nent reflects redu ti n or shifts in biological proces es in a given 

for t relati e to v hat might expected based on an undisturbed similar reference site. 

8 



ir t u lu«:- th alu d ri d fi m direct u of genetic r sources. 

Oi c unt r t - th c lculati n f rc nt vaJu by application of a discount rate to a 

c pita! urn. 

on mi 

n t •ain t 

c t . 

iet 

- th all ati n f r urc in the economy U1at yields an o crall 

m asured lhr ugh valuati n in terms of the benefits of a h u e less 

mple of living organisms (plant, animal fungal and micro-

rgani m mmunitie ) and lhe associated non-ti ing environment with which th y 

intera t. 

cribe the ari ty of different ecosystems found in a region. A 

cal ' rizati n f th combinati n of anjmaJs plants micro-organisms and the physical 

envir nmenl with which they are a sociated is the basis for recognising ecosystems. 

means " genetic materiaJ of actual or potential value". " Genetic 

material means any materiaJ of plant arumal microbiaJ or other origin containing 

functional unit of h redity" ( BD Article 2). 

lndir t pp rtunity co t - the time spent on an activity valued in terms of {; rgone 

lndir t u v Ju indirect support and protection provided to economic activity and 

pr perty. 

Jntrin i value- the worth of something in itself regardless of whelh r it serves as an 

in trument (; r satisfying indi iduaJs needs and preferences. 

rk t- a c II tion of transactions whereby potential sellers of a go d r service are 

br ught int c nta t with potential buyers and the means of exchange is available. 
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t pr nt ~· lu - the di unt lue of a tinan ial urn at s me point in the future 

over a number f ears fr m [i r example, int rest. 

n- ' lo - Lh valu d ri ed n ither fr m curr nt direct nor ft m indirect use of 

gen ti re ur c . 

pportunit ' o t-the alue of that which must be given up to a quire or achieve 

m thing. 

Publi good- wh re one individual may ben fit from the existence f some 

en ir nrnental g d or ervice with ut reducing th benefit another indi idual can 

recci from the same good or servic . 

p ci div r ity - Describes the number and variety f species flora and fauna in a 

gi en area. 

'urro ate mark t price-the use of an actual market pri of a related good r service to 

alu non-marketed genetic resources. 

Total valuation- assessment of the t taJ economic c ntributions. Or net benefits to 

i ty of gerl tic re ources 

uppl - the quantity of go d or ervices available for purchase. 

Valuation- estimati nor quanlificati n of the values of a property good or service. 

Valu - the worth f pr perty good r ervice generally measured in tenns of what we 

are willing to pay fi r it less what it costs t upply it. 

illio nes to pay- the amount that s meone is prepared to pay to purchase a g od or 

use of a service regardless of whether there is a pre ailing market price or the good or 

servic is a ailable free of charge. 

10 
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2.1 Bri f IIi t ri rvi w:- h lution f turallt ourc alu 

alu h n a ntraJ c ncept thr ugh ut ec n mic hi tory. The earlie l modem 

( n mic par di m, the mercantili t, d fin d alu lhr ugh preci u metals. To secure 

t amount aluable but uselc pr i u metals which were used only .(; r coinage 

nati n fl ll wing th mercantili t paradigm devoted mu h of their labor boili to mining 

[I r the mineral and to producing I priced exports (i r favorable mineral trade (Daly 

TI1 physiocra . a ub quent sch I f th ught, emerged in France in the l81
h century 

and lik the mercantilist held a phy i at basis of value but expanded it fr m precious 

minerals to agri ullur . The physiocrat viewed land as the only productive source, while 

Ia r and capitaJ nly enhanced its pr ductivity and added no alue f their own. The 

theory could n t explain n n-material yet economic.ally ob ervable concepts such as 

intcre t and had difficulties in tracing all alue back t land. This led to the classical 

e onomic paradigm. 

Ia ical economists beginning with Adam mitb in the 18th century, shifted the source 

f aJu to labor. In the Wealth of Nation . Smith states " the value of any commodity is 

equal t the quantity of labor whjch enables him to purchase or command. Labor 

ther (i re is the real measure of exchangeable value of aJ I comm dities". The idea of 

II 



diffi rcntial Ia r pr du ti ity I d t the nomic c ncep important 

to tural r • ur e aluati n: dimini hing returns an ec n mic rent. he depres ing 

outl k f the cl ical paradigm, in tum led l an economic paradigm with more 

plimi tic w rlc.J i 

ic th ry differ d fr rn all prev10us cc n mic p radigms by shilling the 

dcri ati n alue fr m pr du ti n t c nsumpli n. Th ne ·lassicists ft cus d on use 

valu b n su ~ecti e human \i ants Pearce and urner, 1991· amuel n and 

rdhau . I 2~ ri ten n 19 9 . 

B cause of th c mplexity and ubiquity of many atural re urces neocl ical value 

th ry sometimes cannot provide t ols to properly value the goods and services which 

re ources pr vide. nvironmentaJ onomists have developed techniques uch as 

ontingent valuation to measure the compensating variation or willingness to pay 

(WTP) [I r natural re ources which are not priced in a market. 

2.2 aluation of atural re ource 

i cussion of nomic valuation and the role of future generalious' preferences may 

seem remote fr m the concerns f the developing economies. But aluati n is 

fundamental t th nolion of sustainable development. If sustainable development is very 

I o ely define in the sense of theW rld mmission n nvironment and Development 

the Brundtland mmission see W rid ommission on Envir nruent and De el pmcot 

[1987J) as de 1 pment that: " ... meets the needs of the present without compromising 

12 



th bilit} f uture g neratt 

what i d wh t i n 

m t lh ir ov.n n d ." th n it is cl rly undamcntal 

tainabl devel prncnl p th. It h uld be po sible to 

e that a d pment path whi h ign re lh en ir nmcntal consequences f ccon mic 

chang ma -. II unsustainable. 

cc rding t r wn and M ran 19 4 the econ mic valuation of biodiversity is 

r quir d for the purpo of pia ing this "common concern" within a global peralionaJ 

and managem nt nte. t by which its current and future latus can be controlled. uch an 

· n mic c ntext d not imply that biodiversity is devoid of intrinsic value nor the 

auth rs suggc 1, do the anempts to quantity biodiversity negate its global value. Rather 

economic aluati n is a pro ess by which Iicy can be altered or created to enhance the 

current conditi n of biodiversity an reverse the current course of its depletion. As a 

resuJL the -exi renee of intrinsic environmental values and economic values are quaJly 

legitimate and at least in Lbe ry equally relevant to international stale and local 

decision-making Brown and Moran. J 94). 

Ac ording to Pearce and Moran h we er the reality is that economic forces drive much 

of the destructi n and extinction f the w rid's biological resources and diversity that 

curs today. Th y id ntify this reality as resulting from a market failure based on an 

ec n mic failur t capture the actual value of the res urces. This in tum produces 

misguided deci i ns and destructive policies pertaining to bi diversity. In this c ntext, 

cc n mic valuati n can be a principal haping force of conservation efforts y working 

to convert economi disincentives for biodi ersity protecti n into economic incentives. A 
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p per und f th 

und ~aluati n y all wing appr priat 

i tic r ur there y all wing th h t country t 

mic aJu ul r verse this 

improve the value f 

full and equitable c nomic 

ben 1 fr m th rn. Thi appr h pro ides a m what m re pro-acti c r lc for 

aJuati n in th d el pm nt and justificati n of policy and Jegi Inti n at the 

national and intemati nal I els Pear and Moran 19 4). 

2 he aluation fBi diversity 

2 . • J 4 conomic aluation 

It is im rtant t un crstand what i ing done when ec n mic aluation i carried out. 

mic valu f something i measured by the ummation of many individuaJs' 

willingne -t -pay fi r it. In tum t11is willingness-to-pay WTP) reflects individuals' 

preferences fi r the go d in questi n. o economic valuati n in the environment context 

is about 'measuring the preferences' of people for an en ir nrncotal good or again t an 

emir nmental bad. Valuation is ther fore of preferen s h ld y people. The valuation 

ntric. The r u)tjog aluations are in money Lenns becau e f the 

way in which preference revelation i ught -- i.e. by asking what people ar willing to 

pay, r by inferring their WTP thr ugh thcr means. M reovcr the use of mon y as the 

mea uring r d pennits the compari n that is requir d betw en 'environmental values' 

and 'development alues'. The latter arc expressed in money terms either in a dollar 

am unt or an econ mic rate of return. sing other units to measure environmental values 

w uld not permit the omparison with devel pment alues. 
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The m t mm n onomi m elling fi r th valuatj n of biodiversity i 

E onomi V lu rive from 'use alu n (UV) and " n n-use value'' 

(U alu may indjf" t I V) or opti oaJ V). Direct 

u vatu dcri cd fr m th a tual use of th re ur e uch as timber in a forest, 

recreation fi hing, etc. Indirect u e vatu refer t the b nefits derived fr m ecosystem 

functi ns uch a a ore t's functi n in protecting a watershed r as a carbon sink against 

gl baJ ' armin . ptional value i alue approximating an individual's willingness to 

pay to safeguaru an asset for Lhe pti n of using it at a future date. Non-u e values 

NUV) are c n a more pr blematic in definition and c timation. They are divided into 

bequ t value BV , the alue to an individual of the knowledge that others will benefit 

from Lhe re urce in the future· and an existence or as ive use value (XV) which derive 

e senti ally fr m the imple fact of th existence of the re ource. 

Total econ mic alu can be expre ed as: TEV = Direct e Value + Indirect Use Value 

ption Value + xistence alu . While the components of TEV are additive, care has 

to be taken in practice not to add competing alue . 1 here are trade-oiTs between 

di fferent type f use alue and between direct and indirect u c values. The value of 

limber from clear felling cannot be added to the value of minor forest produets but 

timber from elccti e cutting will generally be additive t forest products. C nsider how 

'I EV can be u d when analysing say a land use decision. Let Ute options be 'c n' for 

con crvation and 'dev' for development. Assume the land in question is a forest area and 

that d elopment in ol es clearing the n rest. Then on efficiency grounds the condition 
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fi r I prn nt t be ially rth hit (i nn time, for conv ruenc as: ev -

dev)- Be n - c n) > 0. 

n t benefits of n crvation need to be d du led from the n l benefits of 

cJ el pment r the land u ch nge to be warrant d on ffici n y gr und . ll1at is the 

lnle opporllmily cost of de el pm nt in tudes the [I rg ne conservation b ncfits. From 

th pre i u di u i n we kn w that th con ervation nefils are gi en by T V so that 

the c nditi n [i r land us change c me : (Bdev- d ) - TEV - Ccon) > 0. 

·r m the tandp int of society the fact tbat s me comp nenl ofTEV may n t accrue as 

cash fl w i n t relc anl It is artefacts that some go ds and s rvices are marketed while 

thers are n t. Rut fr m the standpoint of an effective d cision it is important that TEV 

be 'appr priat d' as a cash flow or flow of real services. For example, if the dccisi n is to 

nserve the fore l ecause of n n-market aJues in T · V then the landowner will have 

forgo the devel pment benefits that accrue in cash terms. He cannot live ofT the 

fT V. As such he will have little incentive to abide by any land use 

deci ion based n n n-market values. This is why it is imp rtant to develop procedures 

~ r turning th se value into casha I {; m1 . 

Pearce and M ran~ in an exten ive analysis of the application of this model to 

bi di ersity i u s, acknowledge that there is stiJl no c nsensus as to how biodiversity 

can be precis ly valued. This, in tum impacts on the abiHty to target in th most 
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ec n mi II 

nban em nt pu 

mann r th re ourc availa 

Pearc and ran 19 4 . 

for con rvatj n and use 

The auth n te. al that otnl ~ n mi V aluc, a th name suggests attempts to 

captur th alu mi way and n t thr ugh piritual natural or ther similar 

n tion of v luc. They also n tc riticisms that the c I gical functions they seck to 

ascribe lue t may not b c mpl t en ugh to indicat th full economic value in this 

area Thu , th y r cognize that ec n mic value measurement will understate the true 

ec n mic alu because of the pr able failure t measure "primary life support 

functi ns." 

ther appr a he ha e also surfaced. or example Hadley 1994 supports a concept of 

"critical rna s strategy" a aluati n bas d on making full use of tropical forests' range of 

pr ducts and res urces. This value is defined as the sum of sustainable ec nomic 

a tivities exceeding the profits of the sum of ongoing unsu tainable acti ities. A imilar 

appr ach is taken by Balick and Mend Is hn 1992 in arguing that many existing models 

have not includ d all the products including those 1 J th rapeutical products not 

in ol ed in internati nal trade or traditional "market" ec n mies. 

A much less scientifi method of aluing parts of the environment has come from some 

r iews of the Mcrck-INBio deal for the research and exploitation of biodiver ity in 

sta Rica. Pat Mo n y for exampJe ha questioned whether the deal indicates the value 

f gl bal bi diversity in tark tenn . y imply comparing the immediate financial value 
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raJ deal ag · n t th perc ntage f gl b J biodiversity h ld by sta Rica, 

t th global value of biodi ersity t b about 20 

. This rai n t j u t to th que lion f tl1e gl bal value of bi di ersity 

but th r lc f the private l r in a hie in the full alue (M on y I 9 3). 

m1c aluati n is therefore a tw -part proce sin which it is necessary to: 

(a) demon trat and measure th ec n mic value of en ir nm ntal assets -- what we wiiJ 

caJI th dem nstrati n proce ; 

b find w ys t capture the alu - th appr priation pr 

2.3.2 on- on mica pect of valu tion 

ll1e appr a h o T V or the other onomic based valuation methods is implicitly 

questioned with the development of alternative "visions" f aluc. Social justice-oriented 

e onomi ts have g ne beyond traditional economic m del that point to market or 

go emment failure r simple causal relationshjps, t to k to the r ts ofth pr blems in, 

or example, ar haic in titution unequal tructures and policies in oked in the intere ts 

f dominant gr up . 

I Iayden call fi r hanging th ne etas ical maxirnizati n metaphor to a metaphor that 

includes limit , ufficiency policy relevance and multi-dimensionaljty emphasizing 

improvement rath r than growth. This is consistent with the notion that sustainable 

d elopment requires a greater integration of social and ecologicaJ paradigms. I (ayden 

describes how models must accommodate not just different possible uses of an 
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m. ut I lh imp t lh u will ha e n th ystcm itself part of the 

valuati n p JJ • d n, t 

un rli h 1 8 m valuating Adam miths' Th ry f oral entiment ( ) and 

plurali m in alu as dem n tratcd by Lasswell and aplan in " P wer and ciety'' 

underlines th th need and a pt bility of including n n-econ mic alues in the 

11e o mic" 

Various authors argue that the need is f1 r a paradigm which does not link our health and 

e on mic wei far with bi diversity but whjch characterizes us with the ability to 

trc.Ulscend and nn ble our exi ten e through biodiver ity conservation. · r in tance 

Linder. writing in an American ial context suggests that this grouping of values -

re reation. hi t ric, aesthetic, exp riential (prom ling moral or intellectual gr wth) - is 

h m centric juxtap d witb a bi entri value of steward hip. 

iDil estr rai s the comparison betw n homocentric value and natural or intrinsic 

values via c mment on Aldo publi ation A and County 

Almanac, 

111ere i a yet n ethic dealing l ith man' relation hip to land and to the animal and 

plant which w upon it ... The land-relation is still lriclly economic, entailing 

pri ilege but not obligations." He added, "obligations have no meaning without 

con cience from p ople to land No imp rtant change in ethics l as ever accompli hed 

l itlwut an · (1(11 change in our;. i1fNiiecl~tf,..;..N3. loyalties, affections, and 

19 



c.-om·ictiw ...• /' rlwp th mo 1 ri u ob ·racle imp din th rolution of a land ethic i 

th fu t that nur educational and on mi sy tem is It aded away from, rath r than 

lowurd. un iut •1 ·on ciou 11 o lund DiDilv tro, l < 3). 

' imply tatcd, thi i th rec gniti n f th inlrin ic w rt.h of species. An analogous 

paradigm, argu 1eorge 198 is the intrinsic value f humans as seen in the Western 

World's c mmitment in nati nal c n titutions legislation and common law. The 

interconn ct dne s of species i en by many as the most compelling reason for 

pre ervation ur own survival to the urvival of other organisms. 

ll1is argument is analogous to a h u e of cards wher by the removal of any one card 

predi po es th entire house to inc itable destruction. ountering this mod 1 George 

reiterates that there is a certain rar~domnes in nature which may be the very constituent 

that protects Ji fi it If (George 1988 . 

0 ep ecologi l e press the m raJ imperative of conserving bioi gical diver ity for its 

wn e as, "humans must in titute u tainable resour e-use practices so that we may 

l n e again work with nature, not against it." llistorical rec rds, for example show habitat 

pre ervation g e back at least 200 years to lndia in 300 B. . where fore ts were 

prot cted {; r wildlife. In 200 A.D. mperor Hadrian tablished cedar reserves in 

Lebanon. And in ur pe during the middle ages forests wer pr tected (Flevares 1992). 

Als enumerated in the literature is the alue of sacrednes which is bestowed upon an 

area by the s ietie that ha e traditi nally depended upon it. " a r d groves are the site 
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of ritu. I nd crct i t) initiati n • in lh m iaJ nd litical alu moral s crets 

and Ja y ung pe pie" (Br wn and ran 1 4). Their ymbolic 

r I ietie repre nt a matriarch prot ct r from e il pirits and pr id r 

of [i d. m i ine and shelt r. and th bridge between sky ancestral peoples and earth. 

Pearce and M ron e amin th "m ral" debate. in defl nee f th ec nomic rol . They 

argu th t the n ti n of th m raJ ing opposed t th on mi vi w rests "on many 

confu ion ". 

Fir I, th ecun mic view i il If a moral view - if take l hat i if.fectively a utilitarian 

approach to cons rvation. What the critics are complaining of is not o much the 

economic. a the under/yin philo ophy of normative economic , urilirariani m. Of 

cour e, if i. quite proper for uch a philo ophical debate to take pia e. The problem is 

rhal, in lh ab ence of "meta-ethical" prin iples prin iples that noble us to choo e 

between oppar ntly ompeting philo ophies, the debate ri ks being rather sterile from the 

standp in/ of gelling things done (Pearce and Moran, 1994 . 

2.4 Economic luatioo Metbodolo 

In rder t make choices between competing wants dem ratic societies usc two 

fundamental d i i n making rules. The first. the Majority Voting Rule does n t take 

into account th tr ngth of a per on ' preferences. A second rule is therefore one where 

'benefits exc ed c t '. Ec nomists I k at this decision rule in tcm1s of changes in the 

wellbeing r welfare of individuals as described by their 'utility' or 'preference 

satisfaction'. Becau e hwnan well being is rather an intangible concep1 that cannot be 
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1.hr tl · m ur d a transfonnati n f wellbeing into a m re general 

num r ire. 

Thi ' on mi appr ach' in ol the m netary valuati n f change in envir nmental 

quality. Th t k of m n tary aluati n f the n ir nm nt i made more mplex by a 

number f pr bl m . These include Lh fa t that envir nm n I effects will ftcn have no 

natural unit f rn urement and c en where phy ical indices arc available lh e must 

be r lated t in i iduals' perception . Also environmental effects do not often directly 

sh w up in markets due to their externality and public go d characteristic . Finally the 

fl recasting of envir nmental effects i complicated by the fact that they involve bio­

chemical and i -physical feedbacks which are scientifically not fully underst d. 

TI1 monetary measure of a change in an individual' wellbeing due to a change in 

envir nmental uality is called the Total ~ conomic Value of the change in the 

en ironrnental quality. It is not en ir nmental quality per that is being measured then 

but pe pie's prefer n e for changes in that quality. Valuati n as such is anthr pocentric 

in that it is f preferences h ld by pe pie and the value f mething is established by an 

exchange tran acti n. TI1e urn f willingn s-t -pay (or t tal ec n mic value) for all the 

indi iduals affected y an action is given by the area und r the demand curve of the go d 

r ervice that is a1Te ted. 
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2.4.1 \ illingn -1 P pt 

rh t k f luati n is to dctennine h w much bcuer r worse ofT individuals arc (or 

w uld be) a r uh of change in n ir nm otaJ quality r pro i ion. Econ mi ts define 

U1 aJu f han ,e in tenn o h w much of om thin el (usually exprc cd as an 

am unt an individual i Willing-to-Pay to get this change (or how mu h they 

' ould be Willing-t -Accept in order t permit the change to occur). The que tion arises 

as to which m ure of aJue -- Willingn ss-t -Pay r Willingness-to-Accept -- should 

be used [i r nefit estimation. ntil recently it was as umcd that in most practical 

ituati ns th dif ercn e between the e measures would e smaJI so long as there was an 

absence of tr ng income effects. 

Willig [ J 97 J d el ped a preci e analytical expressi n f the size of this potential 

difference, and h wed that in a wide variety of market situations this divergence 

between WTP and WT A measure w uld be ery small. 

I lowe r a sub tantiaJ body of empirical evidence h r ccntly been developed that 

provides convincing evidence that WTP and WTA measures are often quite different 

(Jiamma k and Br wn, (1974]; Gord n and Knetsch [1979]' Meyer [1979]· Rowe 

d'Arge and r k hire, (1980)' chulze d'Arge and Br k hire, [1981]' Knetsch and 

inden. [ 1984 J . ypicaJiy WTP measures turn out to be substantially less than WT A 

measures for th same policy change. he reaction of many econ mists to thls evidence 

,. a to argue that the WT A results were unreliable and sh uld n t be treated seri usly 
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D '-)'er and I • (1979]~ K hn man, [19 ]). Th implication \! that monetary 

c timat f \ ell- ing b A measures sh uld n l be used in policy analysis.ln 

umJnary. g d will require go d judg ment n the qu ti n of 

wh ther t u • WTP r WT me ur of econ mic vatu . 

2.4.2 of aluation Appr ache aod T choique 

111 re are b i ally tw broad appr aches to aJuation each comprising a nwnber of 

t ·chniques. Th approaches are th Dir ct and lndir ct appr ach . The Dir ct approach 

I oks at techniques that attempt to licit preferences dir lly by the use of survey and 

experimentaJ technique . such as the ntingent Valuati n and C nlingent Ranking 

meth ds. P pie arc asked directly t state or reveal th ir strength of preference for a 

proposed change. 

In contrast, Indirect approaches are thos te hniques that s ek to elicit prefercnc s from 

actual. observed mark t based inti rmati n. Preference fi r the environmental good are 

reveal d indirectly when an individual purchases a marketed g od with which U1e 

environmental g d is related 10 in some way. The technique included here are J lcdonic 

Pri e and Wage techniques the Travel ost method Avertive Behaviour and 

on entionaJ Market appr aches. Th y are all Indirect because they do not r ly on 

pe ple' direct answers to questions about how much they would be willing t pay (or 

accept for an envir nmental quality change. 
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2..$.2.1 1 h l>ir t aluation ppr b 

In tl cJir t pr ·h an alt mpt i m to elicit by eith r experiments or 

qu ti nnaire . 

Elici ting Ranking i similar to c ntingent valuali n e pt that the questioner is c ntent 

to obtain a ran ing of pr fer n c hich can later be 'anch red' by the analyst in a real 

price f s m thing observed in the market This is kn wn as the ontingent Ranking 

M tlmd RM . 

Eliciting Value in lve asking pe pie directly to state or r eaJ 'what they are wiUing to 

pay .{; r som hange in pro ision of a good or service or t prevent a change' and/or 

'what tltey are willing to accept to {; rego a change or l lerat the change'. A c ntingent 

market enc mpas es the go d itself. the in titutional c ntext in which it would be 

pro ided and the way it would b financed. The situati n the re pondent is a ked to 

value is h th tical and responden are assumed to behave in an identical way to Utat in 

a real market. tru tured question and various forms o 'bidding game' cart be devised 

in olving 'ycs/n ' answers to que ti ns regarding maximum willingnes -to-pay. 

conometri techniques are then u ed n tile survey resuJ to find tbe mean bid alues of 

v illingn -t -pay. This is kno\\TI as the onlingent Valuation Method (CVM). J1 wever 

the central pr tern with the appf\ ach is whether tl1e intenti n pe pte indicate ex-ante 

(before the change) will accurately d cribe their behaviour ex-post (after the change) 

when pe ple face n penalty or cost as ciated with a discrepancy between the two. 
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2.4.2.1.1 c hoi l c pt bih of 

n ment of th te hni I a c ptability f VM inv I e looking at various 

hich v e divide int i sues of Reliability Bia and Validity. 

Reliabili 

Reliability I ks at the degree t which th ariance f W P respon cs are attributable to 

random err r. h greater is the degree of non-randomne s the less the reliability of the 

tudy su h that mean WTP answers are of liltle aJuc. In artier to assess reliability a 

num r of pra tilioners have adv cated th u e of r plicability tests, i.e. repeating an 

experiment using different samples to sec if there is c rrelation between the variables 

collected. Although few uch te ts have been carried out in practice due to their expense, 

I Ieberlein 1986 , L ehman an [1982] and Loomis [1989 199 ] have carried out 

such te ling and found significant correlation between WTP in the test and rete t. 

D) Bia 

The problem f strategic bias has long w rried cconomi ts. The bcha iour nee ssary for 

this kind f bias d pend on the respondent's perceived payment obligation and his 

expectati n a ut the pr vision fa g d. Where indi iduals actually have to pay their 

reported TP value then there i the temptati n to understate their true preferences in 

the hope of a free-ride. Or if the price to be charged for the g d is not tied to an 

26 



indi idual's ~ I P r nsc. but the fth g thn r reporting of WTP 

ma. cur in rd r I en ure pro 1 1 n. 

Jlypothetical Bi due to the hypotheti I natur f the market in V tudic can render 

re pondents an w rs meaningles if tJ1 ir declared intentions cannot be tak n as accurate 

guides of their actuaJ beha iour. A urvey of experimental te ts rev als that by using a 

WTP fonnat in tead f a WTA fonnat, hypothetical bias which may be a significant 

problem in W A studies, can be r du ed to an insignificant level. The t ts usually 

compare the hy thetical bids with bids obtained in simulated markets where real money 

transactions take place. Results from such studie suggest that the divergence between 

actual and hyp thetical WTP is much less than that £; r WTA, the reason being that 

respondents are m re familiar with payment rather than compensation scenari s (Hanley 

[I 9 J). 

There is evidence L uggest that p pl ha e pr blem understanding certain kinds of 

questions that depend on insights into their own feelings or their memory of events or 

feelings. This kind f problem will cry apparent in environmental issues because 

these e oke deeply held moral phil pbicaJ and religious beliefs. ne particular 

pr blcm in this ein much looked at i that respond nt may interpret the hypothetical 

fTers of a specific go d r service to b indicative of an offer for a broader set of similar 

go ds and services. Thi is known as the embedding pr blem since the value of the good 

being ught is embedded in th vatu of the more encom assing set of goods or services 

reported by the respondent. This problem is indicative f an even broader problem with 
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o taining cu t an w rs. F r m I individual lh t tal amount they arc P for 

impr ved en tr omental g ds nd tcnnin d by th c mpo ilion or 

c mponent the total set f en ir omental pr ~ l and policies t be funded. 

I Jowev r, lhi inti nnation i unlikely t be btaincd from U1 aggrcgati n of alu based 

n a L f V tudies designed t m ure individual ' preferences f4 r narr wly defined 

en ironmental g d . 

The quality f information gi en m a hypothetical mark t scenario alm st c rtainly 

affe ts the r n e received. A number of writers hav argued U1at inf4 rmati n will 

always affect W P but that this re ult applies to all go ds be lh y public or private. 

There may be pr blems in aggregating indi idual valuati n re ponses. Analysts will often 

wish to summarise respondents' answers to aluation ueslions in terms of the mean 

willingness-t -pay for the good or service. or develop an aggregate benefit estimate for a 

community or region. Two types f pr blems here are sampling errors and insufficient 

sample size. ampling error include a n n random sarnpl being selected and used. This 

may result fr m n n-responses t Lhe questions. Non-respon es are more likely to occur 

for certain type f individuals who ar n t randomly distribut din the population. If the 

ize f ilie sample is mall , there is a ri k that ilie charact ri tics of the sample will n t be 

representative f th general populali n thus resulting in findings whlch suffer \! ide 

c nfidence intervals. urthennore n n n rmal WTP distributions can cause ilie sample 

mean t be bia ed by the major tail the distribution necessitating the use of truncated 

means as an aggregat measure of we i fare. 
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n n. urv ys will ign rc th n n-use lu held by n n- isitors su h that 

additi n 1 rand m sampl IT-site urv ys will be needed to timate non-u value . 

E.mpiri I studie ha e fi und t tal n n-use value i signifi ant and can even exceed t taJ 

use vatu . 

The way interviewers conduct them lves and the intervi w can influence response 

resulting int interviewer and I or re pondent bias. 

A number f tudies have found that WTP aries depending on ,. hctl1er an income tax 

increase or an entrance fee is used as a payment vehicle meth d of payment [! r tile 

good). To minimise this bia ntr versiaJ payment v hicles should be avoided and a 

meth d used which is most likely to be used in real life to elicit payment for the good in 

que ti n. 

q Validity 

There ar thr e categories of validity L ling used in CVM studies. These are Content 

riterion and nstruct alidity. 

ontent Validity looks at whether the WTI' measure estimated in a CV study accurately 

corresponds to the object being 1 k d at (tlte composition). uch testing cannot be 

fonnaJjsed re ulting in analysts having to decide in a subjective manner whether a CVM 

has asked the c rrect que tions appr priately, and if the WTP measure is in fact what 

respondents w uld actually pay for a public g d if a market exi ted. 
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F r ritcri n Validity. M stimat s ar compared with lh 'lrue' vaJu (lh criteri n) 

of th g in que Lion. Thi is n t feasible for many cnvironm ntaJ goods (and is why 

V l i carried out in the fir t pia c . I lowe er experiments comparing hyp lhelical 

WTP swns fr m VM wiU1 'true' WTP as detem1ined by imulated markets u ing real 

money payments have been carried ut. These find that in general WTP fi m1at VM 

studi give alid estimates ftru WTP lh ugh this is n t the case fi r WTA. 

Construct V lidity includes nverg nt and theoretical validity. Theoretical vaJidity tests 

-. hether the VM measure conforms L theoretical expectations and convergent validity 

t ts whether the VM measure is clo ely correlated with measures of the go d found 

using other valuation techniques. 

The retical alidity tests have centred on examining bid curve functions to see if they 

con.fi rm to U1e retical expectation .g. if elasticities are correctly signed and feasibly 

sized· tests on the significance of e planatory variables (by l oking at simple 't' stati tic 

test . and tlle explanatory power ofbid fun tions). 

on ergent validity compares VM measures with revealed preference techniques such 

as Tra el st and Hedonjc Pricing. However the meth d compared are u ually 

measuring different theoretical con tru ts e.g. CVM measure u and non-use values 

whereas Travel st only measures us values. Furthermore VM provides ex-ante 

measures f W P whilst hedonic pricing and travel cost estimates are from ex-post 
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c nt . t . A u h th u fuln s · f n crgent alidity t tin is n t great as at fi t 

th ught. 

2.4.2.1.2 nclu ion on M 

It i important t get accurate rcli ble ans\1 ers t V qucsti ns. In a report to th U 

OA committee. Arrow et al [ 1 2] have offered a t f guidelines that they believe 

V r searches h uld follow in order t en ure that V tudie provide accurate reliable 

infonnation. he best prospects for use of CVM is in attempti11g to fmd WfP for an 

en ir omental gain and when amiliar goods are being looked at such as I cal 

recreati nal amenities. WTP and A for environmental to are more probl malic. 

Finall it sh uld be remembered that VM is the only technique with the p tential fl r 

measurement f existence value. 

2.4.2.2 The Indirect Valuation Approach 

Indirect appr che are th e techniques that seek to elicit preferences from actual 

observed market based information. Preferences for the envir omental good are revealed 

indirectly when an individual purch e a marketed good with which the environmental 

good is related t in some way. Th techniques included here are, Hedonic Price and 

Wage technique the Travel st method Avertive Behaviour Dose-Response and 

Replacement t techniques. They are all Indirect because th y do not rely on people's 

direct an wers to questions about how much they would be willing-to-pay (or accept) for 
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.n environmental quaJity change. h Indirect gr up t hni ucs can be di id d into 

''' categ rie . h e are urr g te market appr a and c nventiona1 market 

approaches. 

2.4.2.2.1 urrogate Market 

urr gate market techniqu s involve I oking at markets .fi r private g ods and services 

which are related to the environmental comm ditics f c ncern. Th goods or services 

bought and sold in these surr gate markets will ofien have as compl mcnts (or attributes) 

and substitutes the en ir nmental ommodities in que tion. lndi iduals reveal their 

preference for both the private marketed good and the en ironmental good when 

purchasing the private good. hey leave what is called a "behavioral trail" as they make 

actual decisions that afTect their lives. Policy makers therefore sometimes prefer these 

techn iques because they rely n actual choices rather than the hypothetical choices 

in olved in the Direct appr aches. urrogate market appr a hes include Hedonic 

teclmiques and Househ ld Producti n Fun lion techniqu . 

(a) Hou ehold Production Function 

The llouseh ld Producti n Function (llPF) approach places values on environmental 

re urce y specifYing some familiar structural relation restrictions) between the 

environmental services of intere t and other private goods. 1l1e appr acb argues that the 
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cnvi nmentaJ re urce and pri at goods ar d manded int nnediari in a 

housch ld's pr ducti n pr . t g ther with time. to produ service fl ws. Tite 

app h de ribes how g d and services are u ed and enables us to s e h w the 

en ir nrnent affect the s rvi fl ws. fn a hou eh ld pr duction function the 

en ir nment enters th individual' beha i uraJJpreferen e function thr ugh the 

restri lion f perf; ct sub titutability and weak com I mentarity. The vaJu f the 

envir r1mental resource ar found by I king at changes in th exp nditure on g ds that 

ar sub titutes or complem nt to th environmental res urce. 

Perfect sub titutability is the basis of the Averting Behaviour technique which I oks at 

how a erting inputs substitute for changes in the envif\ nmentaJ g od of concern. To 

und rtake su h estimation, d ta n the environmentaJ change and its associated 

substituti n effects is required. In ord r t apply this approach the averting behaviour 

mu t b between two perfect substitutes thcrwise an underestimation of the benefits of 

the environmental good will c ur. 

A erting behavi urs are ne er likely to in olve perfect ubstitutes and even when they 

do. bias in the estimation of benefit can still occur. For example, if there is an increase in 

envir runental quality, the benefit this change is given by tbe reduction in spending on 

the sub titute market good required t keep the individual on their original le el of 

\ elfare. H wever when the quality change takes place the individual will not reduce 

spending o as to stay on the original welfare level. There will ha e been an income 

efJect as well as a substitution effect between environm~ntaJ quality and the substitute 
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. . penditur will th fl rc 

el ti ity f demand and th reducti n in spending on th ubstitut [I r en ir omental 

quality will not capture aJI of the benefits of the incr in quality. 

·urther problems with th approach in tude the fact that individual m y undertake more 

than one form of averting ehaviour to any one envir nmental hange and, that the 

a crting beha iour may prevent the adverse effects of reducing the nvironmenlal good 

but may also have other beneficial effects which are n t considered explicitly e.g. sound 

insulation may also reduce heat I ss from a home. Furtherm rc a erting behaviour is 

oflen n t a continuous deci i n but rather a discrete one. In tltis case the technique will 

again gi e an underestimate of benefits unless discrete ch icc models for averting 

bchavi ur are used. 

o, simple avertive behavi ur m dels although having relatively modest data 

requirements can give incorrect e timates if they fail t incorporate the technical and 

beha i ural alternatives to individual responses to quality changes. 

Although the technique has rarely ecn used it is a potentially important source of 

aluation estimates since it give the retically correct estimates which are gained from 

actual expenditures and thus have high riterion validity. 

ea.k complementarity is the b is n which the Travel Co t approach works. The 

appr ach has been widely used to measure the demand and benefi of recreation site 
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r. iliti and chara teri ti . Travel i u d to inti r th demand fi r r reali n y irtu f 

th fa t that it is a \ eak c mplement to re reali n, i .. wh n lh qu lily of the r creation 

ite change we I kat h we penditure on the mark table c mplemcnt, travel. change. 

lh ra el Cost method estimate the demand fun ti n for recreational facilities and 

finds h w isitation to a site changes - how the demand curve will shift -- if an 

en ironmental resource in the area changes. 

lnfi nnation on money and lime pent by people in getting to a site i used l e timate 

willingnes -l -pay for a site' facilities or characteristics. The pr blem here is that 

re reation sites charge a zer or negligible price which means that it is not possible to 

c timatc demand in the usual way. (I wever. by looking at how different people respond 

to differences in money travel cost (including transport, admis ion and the value of time, 

etc.) we can infer how they re p nd to changes in entry price incc one acts as a 

urr gate pnce for the ther and variati n in thes prices results in variation in 

con umpti n. 

The Travel Cost demand function is interpreted as the derived demand for a site's 

crvice and dep nds on the a ility fa site to provide th recreation activity. Only Use 

Values arc therefore c nsidered, with xistence and Option value being ignored. Since 

the recreati n activity takes place at pecific sites that have ob ervable characteristics and 

measurable travel costs then r creati nal ervice flows are des ribcd as site specific. The 

appr ach can therefore provide us with estimates of the alue of the site itself and, by 

observing how visitation rates to a ite change as the environmental quality of the site 

change . pro ide us with alues for envir nmental quality itself. 
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The tra el c st appr a h make the c nlral as umpti n U1 t i it an be taken s n 

indication of recreational alue. 11 wever if indi idual hav ch nged their pia e f 

rc idency so as to cl t a site Lh n the pri of a trip mes endogenous and th 

·cntral assumpti n lated. Th estimated demand curve will li below lh true 

demand curve and s c nsumer surplu \ ill be underestimated. A similar challenge to the 

cntral assumption al ari e in ca es where the on-site time i not the only bjective of 

Lhc trip e.g. where multi-purp e trips are made. 

The data requirements of tbc appr ach are fairly substantial. A urv y must be carried out 

to establish lhe number f i itors to a si te their place of rigin so ioeconomic 

haracteristics the durati n of the journey and time spent at th site, direct travel 

expenses, values placed on time by the respondent purpose of the vi it other than vi iting 

lhe si te (multi-purpose i it rai e roblems for the te hnique) and a wh le range f 

en ir nmental quality attribut ft r th ite and substitute sites. All of this data collecli n 

is expensi e and time consuming I carry out. 

'I he Travel st appr ach is an important melh d of evaluating the demand for 

recreati nal facilities. l11e technique used have improved con itlerably since lhe earliest 

studies were carried out both from an empirical and theoretical point of view. There are 

reservations as to its use particularly concerning the large am unts of data required 

which i expen ive to collect and pr ces . Furthermore difficultic remain with the 

e timation and data analy i technique and so the method is likely t work best when 
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applied to th luati n f a ingl site its cham teri ti and lh f th r site 

r maining con tant. 

b) Hedonic Pricin 

The I Jedonic appr ach i in f: ct imilar to th II useh ld Pr du ti n ·unction appr ach 

m both require the '> eak c mplementarity as umpti n. The lieu nic approach dHTers 

in that it operates through private g od price changes rather than private good quantity 

change . 

lne I ledonic Pricing appr ach I ks at markets in some private g fi r which the 

en ir nmentaJ good of concern is again a weak complement or atttibut ) in order to 

infer individuals' preference fi r environmental uility. An example of this is the 

prop rty market in which one of the attributes of bou ing innu ncing an individual's 

decisi n to buy or sell i the level f en imnmental quality, e.g. air pollution in the 

surrounding neighbourho d. iven that different location of pr pcrty will bave different 

level of environmental attributes and that the e attribute affect th lream f benefits 

from the property then the variati n in attributes will r ult in diffi rcnccs in property 

vatu s since property aJues are related to the stream of benefits . The 11 donie price 

approach I oks for any systemati differences in property value between locations and 

tries t separate out the effe t of envir nmcntal quality on the e alucs. onsequently, 

the implicit prices found for envir nrnental quality must be related t consumers' tastes 

and preferences in order to find the attributes demand function (since the implicit price of 

the attributes reflect the force of up ly and demand . 
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find th demand fun ti n r lating th quantit f th nvi omental attribute to 

indi iduals W P it i ne e sary t fi t d fin the mark t mm ity e.g. h using) and 

the en ironrnental attribute of th market comm ity .g. air quality). A functi nal 

relati n hip i th n ified tw n the market price and all the r levant attributes of 

the market comm dit . Thi is call d a Hedonic Pri c functi n. 1l1e hed nic price 

function is lhen estimated u ing multiple regression t chniqucs fr m data n pr perty 

vaJues and the ass ciated attributes f th property. We ar thus able to find the hedonic 

price function coefficient n the attribute of interest (air quaJity) and this coefficient is 

kno\vn as the marginal implicit price of tbe attribute. It gi es tJ1 additional amount of 

money that must be paid y an individuaJ to buy an id nticaJ market good but with a 

higher le el of the en ironmcntal attribute. 

Data from a wide range of differ nt pr perties is required wilh inform tion on all features 

that influence the properties' alue uch as structural characteristics number of r ms 

size, etc). neighbourhood characteristics ('prestige' closene s to business and amenity 

areas, etc , and environm ntal charact ristics (air quality noi level etc), as on the 

pr p rty values themselves. In practice sufficient data of the ariety to enable reliable 

e timation may be difficult t me y espe iaJly in areas and c untrie c ntaining a 

large amount of public sector h u ing. The data on property vnJues h uld c me from 

actual market data but since only a mall percentage of the total owner-occupied housing 

st k may be sold per year then c llecti n of a large enough sample of data may be 

difficult. are must be taken to ace unt for lhe effects of pr perty taxation on pr perty 
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alu oth rwi th ir use will re ult in an o er tim ti n f ben fi . A furth r p blem 

is that pr perty price may influ need by e ted future change in th pr perty and 

so the characteri ti at the tim of a sale may n t d uately xplain the llin price. 

Rental price data uld be u d t vercome thi and i in any c Lhe theoretically 

corre t measure to use. II we r th rental market may e n lc pcrfe t than the 

property market in s me countrie . As an aJtemati e Real tate agent valuations could 

be used. 

major problem ith hed nic price tudies is that of multi llinearity - Ute fact that 

many of the xplanat ry variable will be related to one an thcr. TI1e wb le approach 

relie on the assumption f a fixed supply of h using and a fr ly fun tioning and 

efficient property market. Indi iduals ha e perfect infom1ation and mobility such that 

they can buy the exact property and ass ciated characteri tic that they de ire and so 

re ealtheir demand for en ir nmental quality. 

Another problem with the appr ach i U1at hedonic price include the n umer valuation 

f not only present day nefits but aJso the stream of expe ted futur (discounted) 

benefits fr m environmental quality and as such will tend to overstate WTP. 

Finally the possibility that mitigating or a erting behaviour by individual may take 

place to a oid the effects f polluti n such as installing p llution filters, need to be 

looked at (see the earlier secti n on averting behaviour). 1f this bcha iour is unrelated to 

the haracteristics of the property then it will reduce the value of the property and need 
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n t be m asurcd parately. lf changes d oc ur to the pr rty lh n lh valu of lhe 

ropert will incr ase and u h han es need t be in lud in U1 h d nic uati n. 

To conclude, th h d nic approach i founded upon a s und the rclical b c and is 

capable f pr du ing valid estimates of benefits so long as individual perceive 

environm ntal changes. 

The weak complementarity and perfect substitutability as umption on which the hed nic 

and household pr du ti n function approaches are based are the r on why nly u e 

alues can be m a ured by either f the two appr aches -- this i use valu that d 

not entail dire t conswnption cannot be estimated by lo king at c mplemenls or 

substitutes. 

A further pr blem with surr gale techniques is that they cannot estimate the value of a 

new good or service or f a change in environmental quality utside of current 

experience since no situations exist where people have been ofTcr d the new level of 

environmental uality and hav reveal d their preferences (i r iL 

2.4.2.2.2 Conventional Market Approach 

Con entionaJ market appr ache are used in situations wher Ute output of a good r 

service is measurable. TI1e e appr aches u market prices which may be adjust d by 

shadow pricing if market pri e d n t accurately reflect scarcity) r re ealed/inferred 

prices if no markets exist t value environmental 'damage'. Where the damage shows up 
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in chan es in th quantity r price of marketed inputs or utput th alu f the change 

can be mea ured by chang sin the total'conswners plus produc rs surplus'. 

Two techniqu may be distinguished: the dose-response technique and lhc replacement 

cost appr ach. 

a) Th Do e-Re pon e Techniqu 

TI1e c.1 se-re pon technique aims to establish a relationship between en ir omental 

damage (Response) and som cause of the damage such as pollution 0 c) su h that a 

given level of p lluti n is associated with a change in output which is then valued at 

market, revealed/inferred r shadow prices. 

Where individual are unaware f the impact on utility of a change in environmental 

quality then direct WTP/WT A is an inappr priate measure and so dose-response 

procedures whlch d not rely on individuals preferences can be used. 

The technique is u ed extensi ely where dose-response relation hip tween me cau 

of damage such a p lluti n and utputlimpacts are known. For example, it has been 

used to look at the efTect of pollution on health physical depreciation of material assets 

such as metal and buildings aquatic ecosystems vegetation and soil er sion. The 

approach is mainJy applicable to environmental changes that have impacts on marketable 

goods and so it is un uitable {'; r valuing non-usc benefits. 
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Damage actually d ne is f; und using a fun ti n' which rei te 

ph ical/bi I gical hange in the ambient en ir nment t the Je el f the use f th 

hange. The d e-r s nse fun ti n is then multiplied by the unit 'pri c' r valu per unit 

ofphy i al damage t give a 'monetary damage functi n'. 

The e-Re p n e approach in its most basic fonn 1 ks at cnvir omental r urces 

whi h lead t a mar inal change in the output of a good ld on a c mpetiti e market and 

alues the impa l dire tly in tenns of output change alued at market pri 

In order to be fuse in a policy making contexL marginal damage valuati n ar needed. 

D e-responsc relati n hip are likely to be non-linear with dam ge ri ing 

proportionately more as pollution increases. Even if physical damage increases 

proportionately monetary vaJuati n per unit damage may still be n n-linear. Valuations 

based on average physical damage and average valuations will underestimate damage 

values at high p lluti n levels and overestimate them at low levels. Damages from each 

incremental unit of ambient polluti n c n enlration need t be £i w1d and linked t 

changes in p llutant emi ion uch tbat we ba e marginal damag per unit of 

emission . 

Usually the current market clearing price is used as the unit value of monetary damage. 

ince dose-res nse functi n are defined in per unit terms then knowledge of the actual 

quantity of material expo ed t p Jlution is required. Allowance must also e made for 

distorti ns in the price level due to market interventions and imperfecti ns. 
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n-marketed g d require the u of valu s fr m m ket d ub titut or for 

ub i tenc pr du ti n "border prices" can be used. Re caled/ t ted preference study 

e timates are u d hen other values are not a ailable. 

To conclude the Dose-Re p nse approach is a tcchni ue that can be u cd where the 

physical and ecol gical relationship between polluti n and output r impact are known. 

The approach cann t e timate non-use values. Th appr ach i th r tically ound with 

any uncertainty residing mainly in the errors of the dose-respon 

there threshold levels befi re darnag occurs or discontinuiti in the d e damage 

function. It is necessary to allow for the fact that the behaviour f individual may change 

in response to changes in the environment. If this is not possible but the dir ction of any 

bias resulting is kn wn U1en this sh uld be stated. 

The approach may be costly to undertake if large databases need t be manipulated in 

order to establish the relationships. If the dose-response functions already exist iliough 

the method can be ery inexpensive with low time demand and yet it can pr ide 

reasonable first approximati ns t the true e on mic alue measure . 

b Tbe Replacement o t Technique 

This technique looks at the cost of replacing or restoring a damaged a set t its riginal 

state and uses this c st as a measure of the benefit of restoration. Th appr ach is widely 

used because it is easy to fmd estimates of such costs. 
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Th a proa h is c rr t ' h re it is ible l ar u that th rem dial v r must take 

pia e me other c nstraint such as a t r quality tnndnrd. nder su h a 

ituation the co ts f achie ing that standard ar a proxy (i r the ben fits of r hing the 

standard since s iety can be sumed as having an ti ned the t by Wng the 

standard. llowever if the remedial c st is a measur of damage then the co t-b ·n fit ratio 

of undertaking the r medial w rk will always be unitary. That i to y rem dial sts are 

being used to measure remedial benefits. To say that the r medial w rk mu t be done 

implies that benefits ex eed costs. osts are then a lower und f the true alue of 

benefits. 

lnfonnation on r pia emenl c ts can be obtain d fr m dir ct obs rvati n f actual 

pending on restoring damaged a ts or fr rn pr fessional estimate f what it costs to 

restore the asset. It i as umed that the asset can be fully rc ·t red ack to its original 

state. However, s me damage may n t be fully perceived or may arise in th long tenn 

or may not b fully r torable. Benefits will therefore be unc.ler timatcd. Another 

problem here is that r t rati n of damaged assets may have se ondary ben fits in 

addition to the nefits f re toration u h that replacement co ts will underestim t total 

benefits. 

2.4.2.3 boice of Valuation T chnique 

All of the valuati n t chniques utlincd ha e strengths and weakne sc as we have seen 

and the decision on which aluati n t chnique to use for a articular applicati n requires 
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c pericncc and judgement on the part of an anaJysL Th re arc h \ ever me gcncraJ 

point t onsider when making a choice. 

First. the technique should be technicaJiy acceptable with rc pcct l it alidity and 

reliability. Measures obtained from the techniqu sh uld be con i tent and accurate. 

feth ds suffering rand m errors require reliability che ks to judge their predictive 

capacity. Melh ds suffering non-random error contain bia problems thereby reducing 

reliability and the validity of the measurement results. Validity cannot be asse sed s !ely 

on the basis f t ehnique methodology but must be considered alongside p ctical 

predi tive ability. 

Reliability pr blems will cur if the sample size of the data is too mall or a survey 

design is deficient. Reliability is cl sely related to bias which can vary depending on the 

good being I ked at. 

The lledonic Pricing and Travel Cost approaches ha e weak validity since th y assume 

the underlying theory i correct in rder to generate results where VM can build in 

tests for reliability and validity. A more psychologicaJ approach can to be taken with 

CVM. with direct psychometric testing of the validity and reliability. 

econd. the technique houJd be in titutionally acceptable such that it fits into current 

decision making pr esses. Ther are differing views as to the acceptability of 

monetizing the en ir r1ment. 
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Third. it is important to con id r the need 

prefer th u f ne aluati n t hni u ver an thcr. 

from tra el o t or hedonjc property value m els may 

luati n tudi wl 111 y 

ample e timat btaincd 

nsid red too Lh 

complex. n the other hand it may felt that co11Ling nt aluation eslim tcs ar t o 

subjective and unreliable to supp rt p licy debat and di. us i n. The analy · t rrying 

out policy w rk must be en iti e l u h con ems. he l hnique sh uld I be r 

friendly in terms of how easy or diffi ult it is to use in practi 

Fourthly the fman ial cost of the stu y needs to be weighed again t the value f the 

information gained. 

Finally, it sh uJd be remembered that it would often be po i le to use more t11an on 

aluation technique and compare th resul . l11e estimates f aluc btained from all the 

methods described will be somewhat uncertain. If the analyst h multiple estimates then 

they will ba e greater confidence in the magnitude of the value of the propos d hange. 

everaJ of t11e v luation technique typically use data fr m a household survey e.g. 

contingent valuati n , travel co t m del and hedonic property alue model). When the 

implementati n f a aJuation te hni ue requires that primary data be coli ted with a 

household survey it is often po ible t de ign lhe survey t obtain the data n ce sary to 

undertake more than one aluation meth d. 
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2.5.0 Valuing eoctic R ourc 

2.5.1 The nature of eoetic r our 

Th ery natur of genetic re urcc c mpli t alu ti ry t p in 

establishing the genetic resour e market. According t D en ti resou11 · s arc any 

material f plant. animal microbial r tber origin that c utains fun tional unit of 

heredity f actual or potential alu . The material an g 1raphic aspe ts of genetic 

resources po e an extraordinary challenge to nati nal and international licyma crs 

becau e most li ing organisms reproduce ru1d di perse naturally irresp eli e of the 

restrictive mea ures that policymakers wish to lay n tl1em. This biological fa t is 

compounded by the elusive nature f information even when derived fr m bi I gicaJ 

material i intangible and therefore r uires a special pr p rty r gime. 

The overall alue of biological di ersity- and the genetic re urccs it constitutes- rests n 

the total impact of the marginal conversion of land-u to pccialized bi I gical 

resources. The resulting value can b di ided into static mat rial tangible) and dynamic 

information-ba ed intangible) c{)rnp n nts. The static valu 

swn of its c nver ion value ften c n ider d negative t ny gi en time since it is 

instantly more pr fitable to convert land to f; r instance intensive mon cropping) and the 

value of retention of the wider range f ets within lh bi I gical system ( wanson 

1995). The " as ets" or "services" in tude but not limited t , the r le of biodi crsity as 

carbon sinks, p t control and its a sthetic and recreati nat im rtance (Roughgard n 

1995). 
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The dynamic value of genetic r our e d ri fr m 1 pti n lu - tlle alu 

hara teri tic kn wn in plant and animal ari ti whi h m y pr c useful in f: 

environmental and health chaJI nges- and th expl rati n lu inherent in t1l ibility 

f finding a u ful natural comp und. 

Despite the pirit f patent laws requiring inn vati n n n-ob iou ness and us fuln 

genetic re ources t day may be c n i cred cl scr t human inv nti ns than to natural 

discoveries in I gal terms. Noneth lcs the difficulties in 

alue of genetic resources are pervasive. 

2.5.2 Genetic rc ource ownership and tenure 

ctcrizing and as e sin 1 the 

As sments f enetic resource wner hip are extremely c mplicated. Although it is 

relatively easy l d tennine owner hip of a c w or the pr duct ion from a sorghum field, 

the equivalent operation for fungi fr gs r previou ly unde ri <.1 plw1ts is ignificantly 

more difficult. Part of the problem resides in the fa t that kn wlcdge of beh i r, 

lifecycle yield, feeding habits or di Lribution remains cant fi r m st species except fi r a 

few domesticated li ing organism . 

The rights f wnership and tenure f natural res urces ha e always been ubject t 

dispute, with individuals. peoples. and nations iUing to fa " ars if such an e treme 

measure eemcd necessary. enetic res urces are n t ception, witl1 further 

complications stemming from the lack f knowledge r garding living organism , the 

wide pread occurrence of certain sp cies and proces and th different levels of 
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geographic juri di tion over area f endemi rn. m · pr pcrty delimitati n and 

evaluati n of tenure are pi otal to the re gniti n and en~ r m nt of property ri • 1t , lh 

effecti e institutionalization of righ to genetic re ur ~ is an extm rdin rily 

challenging task for policymaker . 

The CBD rc gnizes the sovereign rights of indi idu l c untri . with th nati nat 

government in charge of assigning pr peTty rights ver the rc urces Glo\! ka I 8 . 

Tenure and O\ nership systems h wever are n t uniform acr s all countries n r are 

they clearly defined in any given country. For example legal sy terns in m dem state 

can be divided between those subscribed to English ommon law and those f4 unded on 

Roman law. The first system views natural resources as private pr perty and the stat has 

li ttle participati n in regulating access, whereas the latter system grants pr rty t the 

state, holding natural resources as nati nat patrimony (Ruiz-Mullcr 1998). Based n this 

legislative heritage and each country's wn cultural traditi n hi ivcr ity-rich c untrie 

exhibit a mixture f ownership arrangements that range fr m traditi nal common t nure 

to state-enforced private rights to land and natural resources in luding biodiversity. 

In general the wnership system applicable to property right in developed c untrie is 

the product of historical patterns of indu trializati n urbanization and t a certain 

degree, centralization. These system are fi unded on individualism and optimum profit 

(Chichilnisky 1 98). In developing countries most traditi nat communities have 

continued to apply their own tenure y tern for biologi I r ourcc while the tate 

enforces private and public property right n goods and mjld lntelleclual Property Rights 
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(IPR) taws n industry and comm rcc. Many traditi nat tenure ystcm regarding gcn tic 

resources are grounded on collecti e wn r hip or heritag and, m tim . religi u and 

mystical con iderati ns particularly in lh of medi in I plants. 

Biological scientists argue that aim st all genetic re ur c ar potentially valuable and 

hence should be c n erved (e.g. Wils n , 1988). It is assum d that all genetic mat rial h 

potential alue because the future technologies and envir nmental c oditions are n t yet 

known McNeely et al. 1990). on equeotly the future value of exi ling genetic 

resources cann t be detennined at present. Additionally tlter are arguments defining the 

alue of genetic resources purely from an environmental-ethical point of view (e.g., 

Busch et aJ., l 89· ldfield 1989· hi va, 1991 ). n the lh r hand based on 

anthropocentric aims, genetic resources are only considered to be alucd to the extent that 

they serve (or may in future serve) the human ra e. 

2.5.3 A Conceptual overview of Geo tic R ource Value 

There are several approaches for alujng geneHc resource . M st methods treat genetic 

resources as non-marketed good and crvices utilizing either the surrogate or 

constructed market , thereby estimating people's willingn s to pay. Depending on Ute 

different method used, economist are estimating different valu for different parts of 

"genetic res urce ". 

In addi tion to th difficulties in assessing the value ofG I the aJu of genetic re urces 

is only partially r fleeted in the mark t price. Besides the factth t the market is only able 
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to capture a fra tion of the overall value of genetic r ur 

market mechani ms are not able t incorporate int r 

irre\'ersibility I ss of genetic re urce the marke ~ r g netic ur 

nvcnti nat 

aspc t and the 

or even mi ing. F r example often n price is char fi r the utilisati n of g n tic 

resources thr ugh breeders. In additi n the alue of I an ·ldom be d ·t rmincd a 

priori but only bserved a p steriori i.e., as a re ult f their success on the markeL 

Hen e, the intemalisation of benefit as royalties (a t ri ri) fl r indi idu I is n t 

possible becaus of the intcrgcnerativc structure of b nefits. The intcmali ti n f 

benefits as payment on ace unt a priori) will seld m rene t the true u e alue of 

specific GCJ. 

The total econ mic value of genetic re ur es has to b defined by breaking down the 

o eraJI value int its arious parts. The components f the t tal economic aluc are 

deri ed from the use value which is divided into the direct and indirect use value and th 

option value. urther comp nents are the bequest value and the exist nee value 

summarized in the non-use value. Table 2.1 shows the desegregated values of gcn tic 

resources. One immediately obtains an idea of the anticipated benefits derived fr m the 

different values and of the decreasing quanti liability and valua ility from left to right in 

the range of value categories depicted in Table 2.1. 

On the one band. the direct use alue ari es fr m the use of re ur cs in pr duction and 

con umption of genetic resources by the phannaceutical industry and plant breeders 

fanners food pr cessors and consumers. n the other hand it arises from non­

e nsumpti e uses, e.g. through recreati n tourism etc. The indire t use value reflects 
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the alue f g n tic resource th ugh n t dire tly c n umcd are nee ry t th 

producti n of re ources which ha direct use aJue. Til ar lh logi fun lions 

of genetic r s urces e.g. pre enti n of soil e i n r 

quality . The final use valu is U1 opti n alue, pennillin 

nerati n of air am.l -.: nter 

make f the 

re ources in the future by pre erving the resourc s and iding irrcv rsiblc I s of 

genetic resour es (Weisbrod. 1964· i her et al. 1 3). Th existence v lu and the 

bequest aJue are th two c mponent of the n n-use lue. The latter i the valu of 

keeping a r urce intact for one's h ir , whereas the {i nn r i the value nli rred by 

assuring the survival of a resource for its own sake or ti r me ethical or other reason. 

(Krutilla, 1967· Brown 1990· Pearce t aJ. 1990· Randall 1 91· Turner 19 3 · urn ret 

aJ., 1994). Th im rtance of the exi ten value will depend ignifi antly on the rele ant 

gen tic resource . The existence value fa wild animal pe i e.g. elephant will be 

much higher for most of the s ciety than that of s me varietie f agriculturally relevant 

crops or even s me micro-organisms. The latter however reflect a significant higher 

use- alue due t their use in the R& phannaceuticaJ r 

ontemporary understanding of the b nefits f genetic diversity and the value f Ute 

benefits that genetic resources provide is n t so well appr ciated. This is due t tw main 

reasons: a that it is the Jeast-kn wn Jev,el of bi di ity and consequently our 

understanding f the resources is p rer than for other manifi t tions of biodiversity· and 

(b) estimating the value of the ncfits of genetic dive ity poses many extra 

methodologica l difficulties compared with undertaking a similar cxer ise for other 

aspects of bi di ersity. This arise becau the prin ipaJ dir ct e onomic value of gen tic 
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div rsity is the iW rmati n that it r presen . M unn lhi 

intangi le benefits has always b n roblemati 

fit, with other 

required i n t a 

I ulation of an easily measur d c n umpti e pr ess but th • Jue f the inli m1ation 

that the resource brings t the pr ducti n pr ce . As lhi ill n n be nJy ne of many 

urces f information required to devel p the pr and flcn n l e n the m t 

important urce assessing the prop rti n attributable t tJ e n lura! gen ti ~ 

not traigbtforward. Thus, what is ing measured in tJ1i pr c i n t the mark t ~ r 

herbal remedies but the value of th ontribution that a natural bi hemical mak s t 

developing a new drug or a new cr p variety. A thcr is no well-e tabli ·hed 

methodo l gy for estimating thi type of contribution it i largely d pend nt upon the 

subjective alues of those making the ass ssment Work n estimating other benefits f 

the alue of genetic diversity such as its indirect opti n and c i tence values) i aim 

non-exi tent. 

2.5.4 A Critique of Valuation Methodol gi u ed in timating the alue of 

Biodiver ity 

A number of techniques, which have been developed fc r a · ing the value of public 

goods in general llave been utiliz d for tJ1e vaJuati n f natural resources as well 

(Barbier t al.. 1 4). The valuation t hniques can be differentiated according to the 

type of market they rely on and dep nding on the kind of behaviour f the individuals 

con emed. Where ossible the asset r parts ther of ar vaJu d a d on the a erage 
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return of pr duction as well as n m specifi adju tm nt . The cal ulati n ar 

d n a tual mark t prices and fa tual r potential beha i ur f the in olved 

rbi L hnique is used quite fr quently for valuing th av idance of polluti n and f 

biodi ersity in general especially thr ugh national park by the tm I co t method. '11t 

majority fuse values of natural res urees can be estirnat d by the tc hniques based n 

conventional r surrogate markets whereas the n n-use values mainly have t be 

estimated by utilising constructed markets. Underlying all the technique corre ponding 

to surr gale and constructed markets is the willingncs to p y f individual1> [I r the 

en ir omental g d Braden and K I tad 199 I . 

Although there has been some work n valuation a few xamplcs exi t for estimations of 

the pr duclivity contributions of wild relatives of crops and [I r ri c by quantifying Ute 

breeding value using hedonic trait value estimates ( vens n 19 4· Evenson, 1996· 

oil in I 99 . he e figures have t b , howe er sensitively int rprcted because they do 

not gi e the i Jated value of the gen tic material used, but rath r th aggregate value f 

both the genetic resources as well as the e ntribution thr ugh research inputs as capital 

labour and techn logy (NR 1993 . It requires proprietary infonnation and costly 

studies t separate the value of the genetic resources fr m the value-added by R&D. 

Other estimate ased on a simple earch m del show that genetic resources are not 

scarce and therefore not of much con mic alue (e.g.. impson t al. 1996). The e 

examples sh ' that an economic analy i of the value f genetic re urccs is still in its 

infancy. 
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Valuati n and meth d Iogie for e aluating the n fi f bi I gical di ersily at the 

·pecie and ec sy tern level are rapidly ev lving. A rec nt and rei lively c mprehcnsi e 

asse ment of this area is pr vided in the Gl bal Bi ity A ment (Perrings 

1995). 

In current p licymaking and academic discussi ns the mcth d logics used to c timate 

the value of natural and bi logical resources (especially g netic re urces and the 

accuracy of such estimat are much debated. Due t the inherent difficulties of 

quantifying the value of natural g d and ervices different appr aches yield a wide 

range of conclusions. Interpreting the finding of vari us studic consi tently and 

applying the results to form sue essful li y v ill remain a challenge fi r dccisionmakers. 

2.5.5 onclusion 

A literature review highlighted then cd to adopt a consistent cl ification framework for 

e n rni benefits. 1l1e one ad pled 14 r this research is consistent wiUt a broad literature 

of envir ru11cntal economics and terrestrial biodiversity aluati n summarized by Pearce 

and Moran 1994) among many th r . tal conomic Value ·V) i taken as the sum 

of ·use' and 'non-use' values. U e Values c mprise the sum of: (i) Direct Uses such as 

fi heries recreation and building supplies· ii) Indirect Uses or Functions such as storm 

protection· and. iii) Option Values that preserve optjoos for future u . on-use Values 

in Jude B que t Values the value a s ciated with passing on natural assc ·intact') and 
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iated with imply knowing that th c.'i ts. h sh uld be 

n ted that although this framew rk Lrictly show that th di crcnt alues are additi e. 

the a tual meth ds that are u cd t timate separate valu s m y n l aJways be additive. 

onlingent valuati n ur eys fi r example may capture m in ti n of direct u c and 

n n-u benefits depending n the w rding of qu ti n . Analy Is must tJter fi re 

fantiliar with the valuation m th ds being empl ycd to en ure th t double counting d 

not arise. 

The con mic literature can b char cterized by two sch f th ught. Tbe fir t scho l 

of thought demonstrates that ither n a theoretical or empirical asis global biodiversity 

aluation should not or can n t be c nducted in any meanin ful mann ·r. Perrings (1994 

for example, explores the idea that many philosophical argument exist for treating 

biodiversity conservation as a constraint to economic devcl pmcnt and that valuation of 

such biodiversity simply implies that trade-offs are possible and p tentially desirable. 

pa h and llanley (1995) draw att ntion to tbe method gical dilliculty of valuation 

where Iexie graphic preference exi t· and Ruitenbeek argues Lhat all neoclassical 

approaches of estimaOng gl bat bi diversity value relying n partial equilibrium 

techniques are incapable of pr iding a alid estimate because of· calc' considerations. 

Tacc ni and Bennett (19 5) argue that, fr m an intergcncrntional perspective, 

i di er ity alues are efTectively infinitely large and that any practical analysis hould 

therefore [I us entirely on finding c t-efTective mechani ms for c ns rvali n. 
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nd ch I of thought either expli illy or impli illy u 

valuation i desirable or p ibl , and many mclh d I 

uempt to isolate th se alues see Aylward et al., 1 

methodical attempts at estimating bi diversity aluc ha 

that m fl rm f 

n devel pe t 

icw). dat , aJI 

~ used on terrestri 1 

biodiversity (e.g. Beese 19 6· 19 6· Pear e and oran 1994; mi and 

lute. 1996; and. Kohn. 1997) and aluati ns ha generally o red a ery large rang 

ofe timate . 

Given the increasing preference fi r market-based policies ar und the world integroting 

the conservation and sustainable u e fbi logical diversity in r I vant sectorial r cro -

ectorial plans programmes and p li ie will rely si nificantly n being able l ign an 

econ mic valu to all aspect ofbi I gi al diversity including gencti' resources. 
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ll PT R lll: EL D 

.1 introduction 

The pre ious chapter pro ide an o eraJl assessment from w rk forth ccon mic 

valuation of biodi er ity. II wever, to critically examine 11 mic valuation 

meth d logics it is instru live I e plore a few el t d c study examples. 

This is the purp se of this chapter. he studies selected ar intended l present a 

summary of practical economic valuati n studies condu t d fr m a ' ide rang of 

g ograph ical regi ns. 

3.2.0 Opportunity co t approacb and ootingent aluation: ore. t function 

in adagascar. 

Kramer, R.A. N. Sharma P. hyamsundar and M. Muna inghc. t and 

compensation issues in protecting tropical rainfi rests: case study of Madag ar 

·n ironment Department w rking pap r World Bank Washington D , I 4 . 

. 2.llotroduction 

Tropical countries in Africa ar putting greater emphasi on ma agcm nt and 

pr tccti n of intact rainfi re Preservation I minli res h 

ignificant social economic and n ir nmcntaJ impac Prole Ling fi rests 

gives rise to ben fits in envir nmental impa lS. Protecting fore ts giv ri c to 

ben fits in terms of c nservati n f bi ersity and maintenance f 

environmental services, but there ar al negati e imp m by pe pte 

Ji ing adjacent to protected areas ho depend on tl1ese forests for tJ1eir 
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li elihoods. ften traditional u e rights t the for t ar 1 l' h n 1 rgc ar of 

tropical rainforests are pr t ted r c n erted to th r u 

Development projects have ft n failed to take int account th pportunity 

co ts of people with traditi nal rights to forests where large (i rc l are are 

pr tected or converted t thcr land use acti itics. Th ailurc t adequately 

c mpensate or involve pc lc in the establishment and managcm nt of prot ctcd 

area has resulted in p or p rfonnance of many pr ~ l d ling with re erves 

and natural parks. In many instances these parks and re rvc areas are 

ulncrable to open access pr blem from I cal populati ns. 

llli tudy analyses the econ mic and social imp ct f ta lishing the 

Mantadia National Park in Madagascar on village hou h Ids living adja cnl to 

tropical rainforests in the Andasibc regi n. Two meth ds ar u d t estimate 

the economic impacts on the villagers: 1) pportunity co I analy is cd on 

h usehold cash flow m dels con tructed from a socioec n mic urvcy· and (2) 

contingent aluation analy is based n direct que ti ning f viii ge a ut 

required le els of com pen ation. 

The Mantadia National Park d s n t have any human lll mcnts within i 

boundaries. but has illage in cl e pr ximity mainly in the uth. t and 

n nheast. TI1ese illager are d pendent on the fi re ts within th park and 

immediately around it for £; r st pr ducts and for agriculture. TI1e primary 
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urce of livelih d in the e ar is shi ing culti ati n a m ~ r cau f 

d fores tation in the park area. Villagers in this area are 

forest for a number of other reasons. Fuel wo d is colle t d forests on 

a regular basis a wide vari ty f fi h and animal are fi • d for nsumpti n 

and a number of different types f grass are harv ted and used fi r ass rted 

purposes. Forest plants and herb als serve as source m dicin . 

3.2.2 Data collection and field proccdur . 

In order to assess the extent of the dependence of viii n th forests a 

ioeconomic survey was c nducte of 351 bou ehold li in, ncar th park. 

The survey included a serie f que tion n economi ctiviti 

of agricultural land the forest and h dditi nal omponent 

of the survey was a c ntingent valuation exerci as c s viii, ger ' 

willingness-to-accept comp n ation for 1 ss of access t th park. 

Thi survey was accompli hed with th as istance of a 1 al w II- d in 

rural survey techniques. The hou eh ld survey was r fin d ba d n fi us 

gr up interviews conversati n with ari us people who w r w II acquainted 

with the area, and a pre-te t which c vered about 25 hous h Ids. Jn additi n a 

shorter que tiOJmaire was ad ministered t illage leaders to blain infl rmati n 

n village history agricultur an land use practices. To incr th villagers 

" illingnes to participate in the survey, a health team of doct rs and nurses as 

organized to accompany the urvey team. The health team pr vided b ic 
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mecHcal consultation and m dicine t the villag rs wh h c 

to health services. 

To estimate the p rtunity c t to villagers ant dia 

ational Park cash flow analysis was used. lncom fi m agricultural and 

forestry activities was estimated r three different gr up f illag . h 

villages were grouped t reflect similar socioecon mic ·haraclcri ·tic . hen 

depending on the extent to which land in the park had been used by villagers fi r 

gathering forest pr ducts and practising shilling agriculture cd n anaJy is 

f aerial phot graphs of tb park , e tjmates were ma e f th in me I 

associated with the loss of acce s t park land. a h f th thr ca h n w 

models measured the economic ben fits from the f4 re ts witltin th park t the 

lo als if they continued to have ace ss t the park. (Thi i the "v ilh ut park' 

sc nario . The regulations under which the park has en {; mlUiat ·d indicate 

that the illagers will not be all wed t used the area within Ute park fi r hilling 

cultivation or forest pr duct harve ting the with park c nari ). The c h 

no, s therefore. estimate the alu f land to the average h u h ld. M nte 

arl simulation was u ed to examine the effects of flu tuations iu k y ari bles 

n the cash flows. 

The second valuation method used in this tudy was The ntingent VaJuati n 

Method (CVM). The CVM que lions u ed a willingness-to- a cpt fi rmal. The 

pre-test c nducted suggested that bile pr perty right ver for ted land are 
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h ld by the state, the pie in thi r i n h been u in r 

I ng time and they th they have traditi nal ri 'hi th nd. 

Willingnes -to- accept emcd n t nly the m st appr ri tc rmat t 

als th only way to obtain meaning ul r sponses. 

Because se era! of the illagc surv yed had limit d inv I em nl in lhe h 

economy, the numeraire u d in th urvey to btain WTA bids w~ rice. Rice 

is th main crop in this rcgi n and its value is well under l d. Furthermore 

s me amount of rice is als sold r bartered and tran action of ri arc thus 

known and understo d by the I al people. he unit f m ur used was a 

·•vata which is a locally us d unit f4 r rice transactions qu ling 3 kil grams 

ofricc. 

Prior to p ing the contingent valuation question the re p nd nts were asked a 

ries que lions prompting them t begin thinking about the ben fits drawn fr m 

the park. hese question pr bed p rcepti n n different pe ts rei ted to the 

(I rc ts like fl cling s it r si n, an estral traditions v ildlife as d tr yers of 

rop a ailability of primary(! re t in the futur etc. 

Re p ndenls were als asked if they knew about the park nd about their 

perc pti ns on the use of buffer ron as alternatives t the for in the park. 

The c ntingent valuation question u ed was:-
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uppo ou are ask d t u only th buffer id r c II ting 14 r 

pr u ts and for growing r p and are asked n t t u 

an m re. upp e in rder t mak up fl r asking y u n t to u the ore t in 

th park, y u are given _ ata of ri c e ery year fr m n "' n. W uld this make 

u as c ntent as befl re when y u uld use th • r t in th nati nal park? 

Rc pondents were rand mly ign d to seven up corre ponding t 

differ nt am unts of rice u ed as the fTered bid le els. 

3.2.3 Result of the analy i . 

The hou eh ld survey covered a t tal f 17 illages lying L th cast and south 

f the Mantadia region. The t tal population cove.r d by the hou ehold survey 

was 1,598, indicating that the average househ ld size in thi r gion is 4.6 

pers ns. M st of the village d not have access to any medical facilit ies 

running tap water or electri ity. 

The illage chiJdren in general suffer from maJn uri hment. M~ laria, chest 

conge ti n - related illne se and nercal diseases are other ignificant health 

pr blcms affe ling this pulati n. In general mo l f th village surveyed 

either had r were within 4-5 kilom tres from primary ·ch fa ilities. 

I low ver the survey indicated th a erage number f y ar f ducati n per 

pers n t nly 2.4 years. 
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Ric pr ducti n i the primary ec n mic activity in th area. ·n,c a crag 

househ ld pr due 487 kgs of paddy rice per y \1 rth ut 

households also engage in shifting cultivation. ighty percent r th 

urve cd said that they would add to existing land for culliv ti n. 

grown are maize, beans manio sweet potato tar sugarcatl ging r anana 

and coffee. Based on the data collected on agricuJtural and fi rc try input and 

outputs, the cash flow models were used to estimate the op rtunity ts m 

by the village as a result of lost acce to the for t in the par . Averaging 

over the r suits obtained fr m the three cash flow models the mean alu of 

losses was $ 1 per hou ehold per year table I). Aggregating vcr all 

h useh Ids living in the vicinity fthe park and using a 10 per cent di unt rate 

and twenty-year time h rizon the net present value of U1e p rtunity costs was 

estimated t b $566 000. Table. 

3.2.4 ummary of economic lo se to local villager from tabli hmcnt f 

Mantadia National Park. .. . 

Pre ent Annual mean value per bouseh ld Aggregate net 

Opp rtunity c t 91 5 6,0 0 

f 
ontingent 108 67 000 

The contingent aluation r pon es were analyzed with an 

The djscrete ch ice re pon e were used to estimate a bid function in a logi tic 
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regre ion fram work. he estimated bid m del r l d that a num r f 

socioecon mic variabl \! ere systematically r lat bility f 

a ceptiog ffered bids. he bid le el itself ' as a ili and ignificant 

explainer of resp n e . he model correctly predi t d 8 , per ent o the 

responses clearly indicating t11at the elicited responses were non-rand m. From 

the estimated bid fun lion a mean bid was calculated. Th r p n cs to the 

contingent vaJuation uesti ns indicate that on average, a c mpensation of rice 

equivalent in vaJue of I 08 per year per household w uld m' e h u h Ids as 

well off with the park as with ut (table I). Aggregating o er the populati n in 

the park area, this implies a necessary one lime compensali n of approximately 

673 000 assuming a I 0 per cent di count rate and twenty year time h rizon. 

3.2.5 Discussion. 

The Mantadia NationaJ Park has been established with the intention f 

preserving Madagascar's unique bi logical heritage. While the ben fits of 

conserving the fauna and fl ra and the biologicaJ diversity within the park are 

large some very significant opportunity costs must be n idered a 

nee sary conditi n to av id pen acces problems that ' ill threaten th 

e istence of the park in th 1 ng run. The park will negali ely a ect 

approximately 3 400 people in three sets of illages. The resuJts suggest that an 

annual compensation f approximately $100 per household w ukl required. 

uch c mpen ation could be made in t11e form of education health fi cilitie and 

alternative income earning enterpris in tbe butTer zone or other velopment 
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tivitie . Th mpen tion costs appear to be a ignifi nt part f th tru 

co t of implementing protected area projects and should built int pr ~ t 

design at an early stage. Without adequate compensation and 

oflo al residents, natural res urce management pr ~ t arc m rc likely to C. il. 

The cash flow appr ach used in thi study is relatively simple but data-intcn i c 

form of analysis. It is a p werful tool for understanding the inter-relation hip 

among micr ec nomic fact rs relating to use and management of p ks. In this 

study, contingent aluation was also used to e timate th w lfarc change 

perceived by I cal residents as a result of loss of access f 11ccc land 

currently\! ithin the Mantadia national park. The analysi indicat that VM 

rigorously applied can be effectively used in the devel ping country context. 

The econometric analysis undertaken indicates a systematic ass ciati n bctw en 

various socio-economic variables f interest and the expr sed W A 

compensation. Al o the opp rtunity cost ( r market based appr ach and the 

CV method provided r markably comparable estimates of c ts borne by 

villages. All this i enc uraging e idence to support the u e of V in such a 

context but further r ear h i requir d to improve its wid pread applicability. 

everal less n can be drawn fr m this study. This research h involv d a 

survey of illage hou eholds collection of data on various quantities and pric s 

and rigorous quantitati e analysis. Research of this kind is time-intensive. It is 

apparent that ther i a str ng need for a significant amount f pre- urvey w rk 

to draft a useful survey in trument. There is a need for focus group and a 
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fi nnal pr -te t t sharpen the wording of the question that th • d ir d 

infonnalion can colle ted. or example it wa found that uni m 

for fore t products varied between villages only a few kil m Lr apart. Th r i 

in this tudy) wh can ensure that the question are irna~ ly r th 

local cultural context, and to advise researchers on the appropriate pr I r 

approaching local village leaders to ensure their cooperati n. In this instan • it 

was [i und advantage us to provide an incentive for urvey participation by 

arranging t hav a health team accompany the interviewers f course car; ful 

translation int 1 cal languages is also a n sary step as is thorou training 

of interviewer . The study team worked with an experienc ·d rural urv y gr up 

but found that exten ive Lraining was stiJl necessary. This was in part duet the 

fact thai they were unfamiliar with the contingent valuation method. espitc the 

considerable effort required to collect the dala gathered ii r this village study 

this information i criticaJiy important for implementing conscrvati n proje t , 

and can be collected when ba eline infom1ati n about residents within r ar w1d 

c n ervation areas i gathered. 

3.3 Travel co t method: valuation e otour· m in a Tropi al raiofor t 

r erve. 

Tobias D. and R. M ndels hn 1991) Valuing c tourism in Tr pical 

Rainfi rest Res rve. Ambi 2:2 91- 3. 
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.llntroduction 

In many countrie forest I ss often d riv from lh per i d lu f th 

forests resource relati e to altern tive Janel usc parti ularly " ' 'cultur . 

Prescription for fi rest conservation therefore stre s the n d to re gnizc th 

re ur c arc worth m f1 than 

their timber. A comparison of relativ returns should a unt forth 

pri ed and n n-priced goods and services frequently produ cd, en if th • ar 

diffi ult t quantify. As dcfi restation accelerates there h been • surg of 

int r t in high pr file use such as the harvest of secon ary L pr ducts and 

touri m. T bias and Mendel ohn attempt to quantify recreation alue applying a 

zonal travel cost method to domestic visits to the Monte erde Cloud · rest 

Re erve ( sta Rica). In s doing they attempt to dem nstratc the con mi 

value vi itors assign t their isit over and abo e the price they air ady pay t 

access the reserve. 

Th ir finding that the inferred touri t valuation of the re erve can potentially 

exceed the c rnpeting alternative by magnitud up to two tim is indkati e of 

a current bias in econ mjc appraisal which largely ignores non-market ben fi . 

3.3.2 Data colle ti n and field procedur . 

o ta Rica i ne f a number of c untries synonymous with nvir nrnentally 

sound and car fully planned touri m mainly l its p11 tected areas). ted 

between 8 and I 1 d gree n rth f the equator, a diver e terrain c mbined with 
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t mpcring Pacific and aribbean climatic influen a ure high dive it} 

rating in a relatively small area ( hat 1992). Although 

fits Central and Latin American counterparts land c nservati 

mainly c ITee, banana and livestock is a constant threat t the untry' 

ecological envir nments which include 24 ali nat Par in 

many other developing countries there is a n ed to justify r ur 

commitm nt which are perceived to have a high opportunity osl. P tcctcd 

areas for the sake f biodiversity alone are rarely a convincing ju tification {; r 

foregon development benefits. The case for Ecotourism therefore needs t be 

con incing and pr vide a demonstrable return to the country. 

The travel st meth d infers the value user place on a recreational experience 

from their travel behaviour. Tobias and Mendelsohn usc the zonal variant 

which b gins w ith the collection of address information of domcsti • vi it rs t 

the 10 0 Oh2 private reserve (1988). Visitors are then zoned according t their 

canton (state) of origin and an average visitation rate [I reach zon calculated by 

di iding bserved isits by canton p pulation. ext zonal average vi it cost i 

estimated. A comp site c t estimate is derived based on a standard c st per 

kilometre distance m a ured between the reserve and the main t wn f each 

cant n) out f p ket costs a fracti n of fixed costs ie wear and tear and a 

value of travel time. Tb author d not specifY the fraction of the hourly wage 

rate th y use t value lra el time but do emphasize th sensili ity of the fin I 

result t these initial co t as umptions. A total of 81 bservations 
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(corrc p nding t the num cr f canton ar a ailabl ' ncrat a typi uJ 

demand fun ti n relating visitation rate to price (tra el st plu xtra aila 1 

data n canton p puJation density and literacy whi h r th ught to afJi t 

observed visitation rates. 

3.3.3 Re ult of tbe analy i 

E timating the demand function by regression analysis pro ides a owm ard 

sloping line f be t fit in the cost (price) isitation rate quantity) pace 

(diagram . In dcri ing this demand curve some variabl have greater 

e planatory power than others and as it turns out a linear specification omitting 

the literacy ariable best explains bserved visits. 

For each cant n (observati n on the price (cost) axis a mea urc of the t tal 

consumer surplus is derived from the area above the price line and below the 

fit1ed demand curv : e entially a measure of the difference vi ·iL rs fr m that 

zone paid to get to the re erve and h w much the demand curve indicat th y 

would be willing to pay. Note that the latter assertion is based n th str ng 

assumption that isitors fr m all z nes have identical tastes with re peel t the 

site and react in th same manner with re peel to costs. After calculating th 

consumer surplus fi r each canton the auU1 rs sum over all cant ns fi r a n 

annual consumer surplus f betw n $97 500 and 116 200 depending on th 

constituents of the e timated functi n and thus the slope of the curve). 
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h ms reas nable t suggest that Monteverde Re crvc i uniqu and th t it 

con ersation wou ld - pro ided the real value of r r r main 

constant er time - signify a loss of th estimated surplus in pcf'J ·tuity. 1 hi 

tream of annual benefit collapsed to its pre nt vatu equi al nt u in n 

appropriate disc unt rate should thus represent the true e n rnic alu of th 

reserve. A time goes by however the rarity of rapidly i ppearing min(! r t 

ugge t that demand for protected areas like M nteverde will in r · . Ri ing 

demand implies increased isitation rates and a higher n umer surplus. Th 

authors therefi re suggest that simply to discount the future treams f ben fi 

by a factor ~ ould underestimate the value of the site by discounting distant 

benefits at t great a rate. Using a growth rate as a proxy to incr ing vi it r 

alue a net factor r-a of the e offsetting rates is taken as the appr priate fa t r 

to adjust benefit streams. The complex derivation of this factor i n t di cu ed 

by the authors who opt for a rate of 4 per cent to translate the estimated 

consumer surplus perp tuity for Monteverde to a present value of etwcen 

$2.4 and 2.9 million. Alternatively dividing the annual conswncr surplu 

estimate by the number of domestic visitors in 1988 yields a vaJue f around $35 

per person. 

Thee timaled alues do not include for ign visit r valuation of the reserve. The 

authors suggest that it is reasonable to assume the domestic valuation as a )ow r 

bound aluation by a fi r ign visitor who travels further and bas fewer 

altematives at h me. n this ba is the addition of foreign visitors inflate the 
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ite pre ent value estimate to a range of $2.5 w1d I milli n. pting fl r 

million a alue per hectare of $1250 is obtain d by di ioin 

of the reserve. 

3.3.4 Di cu ion 

h2 

How useful is this per hectare valuation? Conservation of M nte crdc compct 

wilh agriculture in urr unding areas. The market price of agricultural land 

often be interpreted as representing th present value f everything that an 

produced n it ver time. A current price ofland outside th reserve fbctwe n 

30 t I 00 per hectare therefore compares unfa ourably to lhe p r h ctar 

recreational pre ent value of$1 250. ln other words conver ation to agricultuP 

would incur an ec nomic cost per hectare at least equal to the difference 

between the two opti ns. onver ely the expansion of the reserve repre ent a 

well-justified in e tment from an economic and social per pcctive. Including 

other non-pric d elements uch non-marketed forest pr ducts and i div rsity 

values may further increase the return to conservation. 

There are se era I caveat to the pre ented estimates many of whi h are related 

to problems inherent in the travel cost appr ach. As already indicated the 

aulhor's note t s nsiti ity of c nsumer surplus estimates to the assumpti ns 

underlying the c rnposite cost per kilometre. mall changes to any of the 

elements that make up this cost effe t the I pc of the estimated demand curve 

and therefore e timated c nsumer surplus. stimation error is notori usly 
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mmon in the misspecification of the value of time nl trn llin • t th sit 

and time on site. This debate hinges n lhe rati nale that I i ur 

valued Jess than remunerated labour time ore en at zero ifthc p rtunity 

so di tales. A related problem alluded to in the paper. is that th 

e timate derived from the demand curve relates to the wh I trip cxpcricn and 

not just the on-site recreational benefit. A crude de icc oflcn u c<.l to 

disentangle one site value from the valu of he whole experience is to k 

visitors to assign a percentage of enjoyment or purposef1.tlness to specific visit 

components. This becomes more complicated when visitors tak in several 

other sites en route to the site of interest or simply have difficulty disregarding 

travel as an essential and enjoyable part of the whole experience. Moreover the 

assumption of an identical consumer surplus for domestic and foreign visitors L 

Monteverde to calculate the aggregate visitor consumer surplus range seems 

unlikely. Foreign visitors may indeed incur great cost getting to Costa Rica and 

ha e few areas similar to Monteverde nearer home. It is unlikely th ugh that 

foreign visits are for a single purpose and therefore erroneous to assign the 

v hole travel cost to any single site. Although the authors have assigned a 

conservative value to foreign consumer surplus the i sues of multipurpose vi its 

need to be understood to avoid seriously biased ben fit estimates. 

While it is clear that method logical difficulties noted here need to be further 

addressed the current study begins the task of quantifying missing forest alues. 
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nl as methods and measurement becom rn r r bu t \i ·u the tru v lu f 

forest resources be truly appreciated and po ibly captur d their wn 

3.4.0 a e tudy: Nigeria, Sbeltcrbelt and arm or t ntl n 1 7) 

Thi s1udy is a cost benefit analysis of the tree-planting pr grarnm nlrc dy underway in 

the arid zone of northern igeria Unsustainable use of fu I wood in the area u · d y 

90% of the population for cooking) is leading to a sharp declin in farm tree 

increased encroachment by farmers on public reserves and th non- ustainablc 

harvesting of trees in the more humid southern belt. These activities arc reducing oil 

fertility through gully erosion loss of topsoil surface evaporation reduced soil moi lure, 

and the use of dung and residue for fuel rather than fertiliser. 

The two majn components of the afforestation project are shelter belt and farm fi re try. 

helterbelts consist of lines of trees (usually eucalyptus and ne m) arranged in 6 to 8 

ro s up to I 0 km long. Farm forestry is undertaken by farmers on their own land, and 

typically 15-20 treeslha are planted with the aim of providing u eful products (fi ddcr, 

fruit fuel, shelter) for the household. 

The analysis compares the financial and economic returns to shclterbelt and farm forestry 

project to a 'without project' base case. he benefits from affore tation include halting 

declines in soil fertility (plus any increases in soil fertility as a r suit of improved 

moisture retention and nutrient recycling) increased outputs of li estock products and 

the value of tree products. 

The benefits of livestock and tree products are valued djre tly by multiplying increase in 

quantity by the market price to derive their financial alue and then adjusting thls to 

reflect th economic alue as appropriate. The value f w d and fruit from th new trees 
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i e timated t be 22/ha for the shelterbelts and $7 fi r the nn (1 re t • n t f I ur 

co IS. 

timati n the environmental benefits of the rural affi re tati n pr gramme i 

undertaken u ing the production function approach. The tw main tcp to thi · ppr ch 

are di cussed belo\! . 

I. Estimating the efTect of the afforestation programme on s il fertility. 

timates of the changes in soil fertility due to the affore tali n programme wer difficult 

to make due to in ufficient data on soil fertility and on the direct and indirect impact of 

tree tock decline n s il erosion. Through djscussions wilh agr n mist and th r it 

experts. a rate of il fertility decline of between 1 o/o-2% per year was adopted in the 

analysis. These rates arc applied to the gross alue of farm output but not to c st ts 

could increase over Hme if it be omes harder to work the land). 

Following a review of the intemati nal research on the topic it i assumed that th 

helterbelts would increase the net yield of crops in the area by 15%-25%. he main 

mechanisms for this would be increased soil moisture retention and reduced cr p losses 

from wind due to reduced wind speeds. For farm forestry the increased yield i taken t 

be a more modest 5%-10%. 

fn the with project case the decline in soil fertility is gradually stemmed and oil fertility 

is enhanced as the afforestation programme begins to take effe t after 7-10 year f1 r 

shelterbelts and 7- I 5 years for farm forestry . The e 'with project' benefits are c mpared 

with the as umed trend 'without' wrucb is ad cline in soil fertility of0%-2% r annum. 

This decline w uld e halted after 8 years with the project. 
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2. The benefits derived fr m changes in soil fertility ar cal uJat d y tim tin' tJ1 

value of the changes in agricultural output. The timat s of finan iaJ and ec n mi 

value of cr p output under the three systems are mad fr m <.lit ion 1 agri ultu 

cultivation on a typical three-hectare fann using infi rmati n fr m local urve 

undertaken during preparation of rural development pr ~ect and border price infi nn tion 

from V orld Bank data. 

The main in estment costs of the programme included in the analy i arc: 

1. fen ing and planting expenses - 150/ha for sheltcrbelts and 40/ha fi r ann 

forestry· 

11 . the opportunity cost of the farm land occupied by tr es, taken t be pro rtional 

t U1e area taken up by the trees- 12% for shelterbelts 2% for fann fi re try· 

iii. Other farm forestry costs (e.g. setting up seedling nurseries distributioual 

facilities and an extension network). 

3.4.1 Re ult 

The NPV of alternative land uses under a 10% discount rate and 50-year time horizon 

are present din able 3. I. ·or shelterbelts a base rate fRR of about I 5% was e timated. 

cnsitivity analysis on yield c sts and underlying erosion pr duced a IRR within lh 

range of I 3%-17% while a c nsiderati n of the wood ben fits nly sh wed an IRR of 

4.7%. The ba e cas for the fann forestry programme was an IRR of 1 % wiUl a range of 

15%-22% in the sen iti ity tests. The IRR for wood and fruit benefi was 7.4% . 

The timing of benefits is significant to the results. After Year 17 net fann r in me 

v ithout the shelterbelt programme de lin to zero and it is assumed th t the land is 

abandoned at thi p int. H wever, fi r the fliSt 9 years of the sbelterbelt programme gross 
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farm r inc me with the project is less than 'with 

ul of pr ducti n t plant the trees. 

Table 3.1 o t Benefit Anal of bclterbclt nd arm 

( P in air lba 

Shelterbcl Farm Fore try 

Ba eCa 170 129 

Wood (and Fruit) benefits only -95 -14 

L w yield I High cost case 110 70 

I iigh yield case 221 na 

Nocr i n 108 75 

M re rapid cro ion 109 60 

Soil re l red (plu yield jump) 263 203 

3.4.2 Di cu sion 

ri 

TraditionaJ BA typicaJly d es not pr ide an economic justification for planting Lrees. 

Thi is becau e the environmental benefits are normally omHted and trees grow s lowly 

their b ncfits arise a long time into the future. Applying conventionaJ discount rate to 

their stream f benefits tend to yield a low economic rate of return. As a result 

afforestation ch mes are usuaJiy und rtaken in response to tax incentives or are subject 

to speciallo di count rates excepti ns include rapidly growing species and trees 

planted fi r ocial and amenity purp s 

Howe er an environmental BA can h w ery different resuJts if it attempts to place 

economic alues on the full range f forest benefits excluded in traditional BA (e.g. 
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indirect ben fit of shade windbreaks and soil retention). Th 

first to dem n trate that afforestation can be justili d a rding t 

benefi t criteria wh n the wider non-timber benefit of th 

the lags in olved in the appearance of benefits. M rely c n idering ~ 

notju tify pr ee ing with the scheme. 

pit 

ben fit \ uld 

The study is also an example of using the producti n functi n appro. h toe timatc tree 

planting' soil f4 rtil ity maintenance function. The e tirnates ar based n a num r of 

assumptions sensiti e t I cal conditions and project paramete . h e cann t be 

uncritically transferred from el ewhere and the study indicates v hal kind of inf; nnation 

needs to be c llected for appraisal purposes and the importance f su h analy i · to the 

final results. 

3.5.0 ase tudic on the Economic Value of Medicinal P lane 

3.5.1 lotroduction 

The potentia/returns fr m c mmercial drugs derived from plant species is on strong 

argument [I r ident ifying and preserving U1e world's biodiversity {particularly f specie 

rich ecosystems such as tr pical forests . 

About25% f aJI Western prescription drugs and 75% of de eloping world drugs are 

based on plant and plant derivatives (Principe 19 1 . The pharmaceutical in ust.ry based 

on rainforest r lated drug is estimated to generate about U 43 million in annual 

re enues. learly medicinal plants are relevant to use value arguments for conserving 
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bioi gical res urc . How far they ha e relevance in j ingc n rv Li nof 

biodi ersity as such is mor pr blematic. 

uantitative assessment of the medicinal benefits of plant peci arc highly spc ul tivc. 

Their value typically lies in undiscovered species ofunkn wn u · that might ha c 

potential commercial value in the future. A djfficulty then in valuing the pot nti. I return 

from such pecies is that of assigning ex ante alues to pr pcrti r pr duct that have 

not et been identified. 

A further n iderati n is that because of the potentially signifi ant g/ bal impor[(.m e of 

uniquely rich lr pica] fi rest systems the issue seems to be a mu h a ut what ther 

wealthier countries are prepared to contribute to conserve biodiversity, a it is about 01eir 

alues wiU1in and for the c untries where these res urces ccur. Valuation of uch global 

value are at present highly speculative. 

3.5.2 Valuation Methodologies u ed 

·conomic vaJuati n of medicinal plants can be undertaken at tw lc cl . Firstly, r lating 

to U1e use value for commercial and tradjtionaJ medicine. econdly relating t pli n 

value the extent to which conservation is required to prole t future u c value of 

medicinal plants. Opti n value is reinforced by the extremely limited kn wledge that 

exists about the m djcinal pr perties of plants and will partly depend n the nature f 

future research in the medicinal drug ector with re pect to th base material that are 

likely to be u ed. There is some debate o er the merits of natural products recning 

relative to bi techn logy and chemical synth is (some scientists believe that genetic 

engine ring f micr - rgani m will eventually displace plant-based research . 
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ot\ ith tanding th urrent difficullie surroundin th val ti n ofbiodi rsity Pearce 

and M ran present a model for determining them di inal v lu f unit f land 

biodi ersity sup rt. 

Tile medicinal value of a given area say a hectare of' i di er ity land' i : 

where: 

p 

v.(D 

R 

V mp L) = p.r.a. Vi (0 

the probability that the biodiversity sup rted y th t land v.ill yield a 

successful drug D 

the value of the drug where the sub ri pl i indicat n oft w wnys of 

e timating the alue: the market price f the drug n thew rid market (i = 1) 

or the shad w value of the drug whi h is detcrminc<.l by lhe number of lives 

that the drug sa es and the value of statistical life (i = 2 

the royalty that could be commanded if the host c w1try c uld capture the 

r yalty a lue 

a the coefficient of rent capture 

Each of these fact rs are described in more detail below. 

The probability of ucces (p) 

The probability of success p is based on discussions with drug mpany exp rts. 

Principe (19 l estimate that the probability of any given plant peci s gi ing ri t a 

successful drug is between 1 in 1 00 and 1 in 10 000. 

Estimates of the number of plant pecies likely to be extinct in the next 50 years vary but 

a figure of 60 000 is widely quoted (Raven 1980). This suggests that betw en 6-60 f 

these species c uld have significant drug value . Therefore conservati n of tr pi cal forest 
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land might reali a benefit in tenns f medi inal dru qual t lh nomi lu of 

th 6-60 specie . hus 30 could be taken as the mean alu f plant b d drug I t. 

Table 3.2 me Valu ofPlant-ba d Pbarm c utic I 

$billion 1990 

(brae ted number refer to year t whi h c timat relate 

USA OECD WOf .0 

Market alue f 5.7 17.2 24.4 

trad in medicinal 1980 (1981) 1980 

plants 

Market or fixed 11.7 35.1 49.8 

value of plant-ba d 1985 (1985) (l 5) 

drugs on prescription 15.5 

1990) 

Market value of 19.8 59.4 84.3 

prescription and I 85) (1985) {l 85) 

o er-the-counter 

plant ba ed drugs 

Value of plant-bas d 120.0 (anti- an r 360.0 (anti-cancer 

drugs based n nJy) only 

a oidcd deaths: 240.0 720.00 + non cancers 

( non an cr 1985) 

(1985) 
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urcc: f car and ran, I 94 

3.5.3 Approaches to valuation (Vi (D)) 

Three appr aches to valuation might be used: (i the market valu of the plant wh n 

traded· (ii) the market alue of the drugs based n plant material· r iii) the 

alue of drugs in terms of their life saving properties using a vaJu fa tali ·tical life 

Each of the a ve valuation meth ds will gj e different estimat . Valuation cd n 

life-sa ing pr perties give the highest values (using th value of a statisticallif1 f$4 

million (Pear e e/ a/, 1992 while the market pri e of traded plant material give the 

lowest values. 

In the 1980s an estimated 40-plant species accounted for plant-based pre cribcd drug 

sales in the A. Based on the prescriptions values repo1t din Table 3.2, each species 

can be estimated at $1 1. 7 bi 11 ion/40 = $290 million on average. Principe 19 1) 

suggests that A 1990 pres ription plant-based medi ines have a retail value of $15.5 

billion. which w uld raise the value per plant to $390 million. Assuming th tall life 

saving drugs w uld be n prescripti n use of the alue fa ided d ths sugg a vatu 

per plant of 240 billi n /40 = 6 billion per annum. 

By using the e a erage e timates, it i possible t get some idea ofth 1 st 

pharmaceutical value resulting from species loss using 30 as the estimate of I st species 

of phannaceutical potential. 

Using market-based figure . annual I ss to the U A alone would be 30 • 292 million= 

8.8 billion, and t the 0 countric perhap 25 billion. Based on lhe valu of life 
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appr ach the annual losses would be 30 • 6 billi n = I illi n ft r Lh ' , and cr 

50 0 billi n for the D countries these figure mi t be c mp cd ~ P f 

the Brazilian Amazonia which is estimated at 18 billi n per annum . 

It h uld be n ted that these figures assume that ubstitut min in 

thee ent that the plant species did become extin t. 

The royalty (r) 

Potentially u eful medicinal products only acquire significant v lue aficr commercial 

proccs ing in m dem laboratories making it difficult for devel ping c untrie to rca.lise 

these a lues. n important question is "What percentage of tb e ntual valu hould be 

attribute to their rigins in the forest?" llistorica11y international patent sy tems have 

pro ided little pr tcction for products based on natural go ds. Titus while indigen u 

knowledge of the medicina l value of plants and animal species i ofien fundamental to 

the de elopment of commercial drugs little economic benefit is return d to the 

indigenous cornmunitie . 

Drug companies typically us specialist plant gathering agencies (e.g. botanical garden 

and private mpanies) who in tum employ local instituti ns and p pie to coli ct and 

ship the pr ducts. Payment to the gathering companies is often by c ntract or weight of 

material. but ther are examples of agreements inv 1 ing r yalties in the ent f 

ucce ful expl ration which arc divided between the gathering company and the urce 

countries (these agreements provide fi r the sharing of rents as intended by the Rio 

Bi diversity n cnti n). 

Royalti are usually based on the vaJu of the drug to the Drug Company ranging 

between 5-20%). R yalties are generally higher for plant materials to be used in a drug 
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n arer to being marketed as opposed to material de tin d nin 

development. Based on existing royalty agreements of 5%-2 Yo and gi n th t r yalti ' 

~ ill be low for drug development some way into the future a aluc of r = 0.05 i d pled 

in the model. 

Rent capture (a) 

Th amount that a de eloping country can capture of the t taJ valu • of bi iv ity in 

reality is significantly less than its total alue. lli torically the capturable boidiver. ity 

benefit was e sentially zero but a number of recent institutional arrangcm nts ba c made 

it now more likely that countries can capture some of the biodi crsity benefit y 

attra ting foreign funding for projects hich promote conservation initiativ s. 

When using aluation approaches (i) and (ii) the institutional capacity of the h st c untry 

to capture the values in the discoveries should be accounted for. Fai lure to is likely to 

re ult in an exaggerated value to the host country. A factor reprc enting the instituti nal 

framework should therefore be applied to the ex-post discovery valuati n. 

Ruitenbeek (1989) uses a Rainforest upply Price to estimate biodiversity. This estimates 

the amount a devel ping country can capture either through genetic product devcl pment 

or transfers from the intemati nal community to justify saving a particular rainfo t. 

The factor will dcp nd n: the licensing structure in the host countri · whether research 

in the host country cause oU1er leakages in the economy· and whether the ability cxi t 

domestically t llow out the research. This factor is therefore expected ~ be low in 

tropicallow-incom cow1tries. 

PE = a. PV 
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~ here PV is capturable production value EPV is e peel p du ti n alu • r lh 

patent alue f the discovery. lf host countries could capturer nts pcrfi lly then a • 1. In 

reality a tends t be as low as 10% explaining why de el ping nation eel that th • 

benefit f their effi rts to conserve biodiversity is captured m r othc . There rc a 

can be thought of as the coefficient of rent capture. A range of a = 0.1 l 1.0 i nd pL d in 

the model. 

The valu of land for medicinal plant 

Based on the abo e figures an estimate of the value of a representative b tar· of land is 

derived using the (i llowing model: 

V mp (L) = {N R· p.r.a. V d n} I H per annum 

Where: 

NR = number of plant species at risk 

11 = number of drugs based on plant species 

H = number of hectares of land likely to support medicinal plants 

NR = 60 00 

p = 1/ 10,000 t 1/1000 

r =0.05 

a= .I t 

V/n = 0.39 to 7 . billion U $ 

II = 1 billion hectar the appr ximate area of tropical forest len in U1e-. orld 

The re ulting range of values is $0.0 I - $21 per hectare. If a= 1 then the range i SO.I -

$21 /ha. The lower end of the range is negligible howe er the upper end of the range 
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\\Ould. at a 5° o di unt rate and a long time horizon, am unt to pr ·s ·nt alue of 

around 420 ha 

Pearce and loran conclude that despite the formidable dat p1 blcm 11<.lthc drlliculuc 

mvolved, them del de eloped indicat that values range fr m cry I 

per hectare. E timates relattng t ther tudie of biodi er ity value ur c ·umrnar i cd 111 

Table 3 3 

medicina l 
plant in 
general 

Korup 
ational Park. 

Cameroon 

21 per 
hectare 

Baed n· 
II p a 

here: 
p- probability that the biodi er ity 
' upported' by that land will yield 
ucce s ul drug 
, - the value of tbe drug 
R = number of plant specie at ri ·k 

n = num er of drug based on plant pccic 
H = number of hectares of land lik ly to 
upport medicinal plants 

and 
NR = 60,000 
p = 1/ 10, 000 to 1/ 1000 
r =OO 

9 lO 7 00 billi 

apturablc production value, k = 
10% 
The alue per re earch di c ry isba ·ed 

n pal nl value reOecting thee pe l d 
ga in lU indu trie d ing rc earch in the 
area It i as umed that the ameroon ' ill 
onl be able to capture 10% of the gen tic 

alue thr ugh the licen ing tructure and 

6 
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apturable 
b nelit for 
ecologtcall 
important and 
di\'er 

plant u ·e in 
Belize 

$ I, 500 I 
km2 per 
y ar 

r 
hcctatc 

Ba ed on study of plant harve ttng 
ote that local values could b come 

quickly depre sed, if large tract f land 
' ere de oted to medicinal plant · 

Rutlclll> ·ck 
19JO 

Conting nt valuation , pproa he are perhaps the mo t pr 1111 1ng in t rms f v. luing 
btodtver ity lndi iduals can be resented with different ranges of ·pecics and habitat to 
see ' hich the prefer. Information i obviou ly crucial for the uccc. · f ·uch 
approache . Many cienti ts b lieve that biodiversity i fundamental to humau \1 cll-bc111g 
whi le others argue that the functions of diversity are imply unkn wn uch, 
individual may n t be well informed of the potential alue ofbiodivcr tty 
Contingent valuati n tudies on the WTP for biodiver ity 1 rolec:llulf d not pm id 
informati n n the inherent value of biological diversity and arc likely t undcrcstunatc 
e onomic alue 
Tra el co t and di crete hoi e tudie might al o be u ed for d1 cr ity aluatl n if it i 
possible to to k at h i e bet we n altcrnati e that ary in thei1 degree of dt cr tt 
hen if the intrin ~ ic value r biodi cr ity cannot be mea ur d, there i till 
reason ~ r mea ut ing the dir ' I us' l 'alue · of con\ 'IW.tlion: bt div 1 1l ' mor 
prone to lo ' hen dir ct u aluc are n t apJte iated 
There are man_ u tainable u \ alue of habitat. uch a e toun m, and th colic 'II n 
or medi inal plant and non-timb r re t product whi h m1ght be alu d In addiuon. 
urveys mea uring 1 he fi reg ne I cal o e benefit as a result of de ignating a prot 1 d 

area. or touri t ' \ illingne · t pay ti r park maintenance pro\ide orne timatc uf 
con ervation values. uch c n er ation studie may include incidental div r 11 benefit 
if subjects bi logical re ource tudied) are considered central to the system a a wh le 
There i then on iderable cope for at least securing minimum values ~ 1 biologi al 
diver ity through the use of appr ache focused on market aluc . 
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CHAPT RIV: 

4.1 M RY 

RECO 

y 0 

ATIO 

An appreciation of the ec n mic and ther values f i diver ity and it link with 

biotechnology is essential in evaluating options fi r the c n crvali n and su tainable use 

of genetic resources. The leading model for attempting to valu nil the difTer nt el mcnts 

ofbiodiversity is known as T tal onomic Valuation 

Lessons from the selected case studies have shown that a very wide range of valu 

estimates can be derived, d pending on the technique used and what is being 

in estigated. In g neral three quite different 'classes' of bi di crsity valu arc 

usually estimated. The study ad pled the following classe f alucs: 

(i) Biodiver ity production value . These are measure of the value of 

biodiversity within an e nomic pr duction function focu ing n a · upply­

riented' approach to aluati n. They are frequently used to timatc direct u 

alues for forest products for example but the appr acb can also be u 

estimate indirect u es such as ec I gical functions. In the terre trial biodiv ity 

literature. they often attem t to e timate the value of inputs to specific drugs r 

agricultural uses. 
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ii) Bi diver ity utili valu . The e are measur s th nlu ity 

within an e on mic utility function thereby attempting t capture t 

surplus or 'demand- riented' value. ontingent valuati n t lmiqu n 

used to capture non- use values or other techniques are cd to vaJuc th final 

cnd-u e benefits of bi diversity. 

iii) Biodivcr ity rent capture value . These are measures of h w much alue i 

retained or captured within a country or region, or by a particular inter l gr up. 

The methods u ually concentrate on one part of a 'profit' function and arc 1ore 

interested in id ntifying a specific profit share than in identifying t tal ccon rnic 

value. The estimates derived by such approaches may be quite smaH if there are 

local institutional weaknesses or failures that prevent benefits from being 

captured. 

Le sons from Production Function Approach : - The basic mcth ds used for 

valuing local u es involve estimating the lost productivity or value in the ab nee 

of pr per protection or c nservati n. The techniques applied are ass iatcd with 

some fonn f ·shadow-pricing' of o ds and services. 

From a practical research perspective, a key le son from these empirical studjc is 

that analyses sh uld be country s ecific focussing locally important g and 

services. Pr p r identificati n and careful e aJuati n of these uses under different 
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impa t r conservation scenarios will provide important in igh inl Lh nature 

and relati e scale of the benefits of conservation. 

Another lesson from these empirical analyses is that the djr t u vuJue pr id 

an important benclunark for other less easily quantified use . Valuation f the 

direct u e provides an initial comparative basis for sub qu nt valuation of 

other good and services. The availability of such b elin infi rmati n 1 

o ce acy fi r example t estimate ·option values' for future u s. AI Ut 

baseline information allows setting of management and research pri ritie aft r all 

ofthe valuati n are conducted. 

Le on from Utility Function Approaches:- Analysts often focus o fmal nd­

use utility or value because of the 'public good' nature of biodivc ity. Public 

goods are those for which complete exclusion is not p ssible: many pe pi can 

enjoy the benefits from a specific service without affecting the le cl of enj ymcnt 

of others. Bi diversity benefits are often thought to fall into this category and 

many produ tion function appr aches can not deal adequately with the 'public 

good' aspect of bi diversity. 

Techniques that might be regarded as 'utility-based' approa h arc tea el c t 

methods. hed nic pricing willingness-to-pay [WTP] survey . ntingcnl 

valuati n is one example fa group of techniques used to estimate benefits and 
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method for applying CV techniques have been w 11-d I ped in th realm 

en ironmental c st-benefit analysis. 

A key I sson from this study is that the design of the surv y qu and th 

sample frame of the survey can have a significant influ n n lh alu d rived 

through contingent valuation. ne dHliculty of using V in thi c ntcxt r I t 

' lexicographic preferences.' Lexicographic preferences exi t where de i i n­

makers are unwilling to accept any trade-offs for the to of a g d or s rvic . 

The literature d m nstrates that, where such preferen s arc pre alent 'V 

techniques require methodological adjustments. 

Recent work suggests that lexicographic preferences {; r bi diversity m y be 

widespread in developed countries and that, moreover the actual · definiti n' r 

'understanding' of biodiver ity differs sufficiently among rc ndents. V 

techniques under such conditions are highly suspect unJe they have been 

modified to take account of such preference structures. 

Le ons from Biodiver ity Rent apture Approach :- much f the variati n 

in biodiversity values in the literature can be attributed to various attempt 

measure biodiversity rents or profits. Different analysts u different efinili n 

for rent or profit, and in some cases the pr fit includes a portion of tl1c ·con umer 

surplus' that final end-users would presumably be willing t pay for a gi en 

producL ln all cases b wever the mcth ds ha e in ariably attempted to i lat 



the expected alue of a single species of plant thr ugh t tng unp ts thr ugh 

production functions demand functions and clistributi n functi n . 

In effect these rent capture appr aches can be tb ught f a m ite f th 

production and utility function approaches with a particular icv l i laling the 

rent or profit share that is captured by a specific intere t gr up. A numb r of 

examples for terrestrial biodiversity valuation have fo used spc ificnlly n 

capturing the consumer surplus component and these ften gcn rate very high 

aJues. 

Based on the impact on human lives saved, Pearce and Pufi h thaman 1992) 

estimate biodiversity values of U $1.4 million per species and u ing similar 

techniques, Principe (1989) generates estimates ofUS$31.8 million per species. 

Other analysts have focused on producer surplus values or profits· ·am worth and 

oejarto (1985) used a profit function to derive expected bi diversity alu s fr m 

pharmaceuticals of US 3.5 million per species based on drug saJe . Refinements 

n this appr ach using sirniJar techniques ha e generated estimates f 

per species McAllister et al., I), U $785 per sp ci Pearce and 

Puro hothan1an, 1992) and U $635 00 per pecies (Principe 1989). 

Finally other analysts have focused n rents or profits captured by the riginal 

wners of a pr duct or technique. These techniques are b d on actual alues 
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aptured r capturable through exi ling patent or r alt · heme anti v. rc {ir t 

de eloped b Ruitenbeek I ;>89), generating alue uf th rd r uf 20 t 

_oo per pec1es. ubsequent refinements of the e meth 

that royalt -based mechani ms generate the to~ e t estimate 

till dcm n tratcd 

pe ies 

for drug ale (Harvard Busines chool. 1992 ; $72 to 6... 0 1 cr 

for a range of terre trial bioprospecting Reid, et aJ .• 199 ) . 

4.2 0 CL SJO 

The l:a e tudie pre ented include a wide range of meth dologiC31 i uc and aluation 

techniques in aried geographic etting , although their c erage cann 1 e cla1med to b 

exhau tive in an • ay. everal ob ervations emerge from evie\! ing the c tudie Fir ~ 

the importance of integrating ecological and economic approa he i criti at, specially 

when the aluation of ecological functions is the objecti e. Thi require more than 

compte mathematical techniques, but extends to continu I c llaboration bet\ cen all the 

takeholder The studie al o demon trate that valuation should not u conceived a an 

end in itself. but needs to be directed towards some policy i uc The 

from impl rai ing awarenes of the importance of biodi er •t 

uc may range 

altern, tives to meet some tat d p li g al, " ith protecting bi diver. it • r p1 c nt111g ju t 

one opti n. 

A variet f valuation technique arc al ho\i n in the ca e tudic , and me clear 

pattern emerge. umerou environmental cconomi ts have attempt ·d t e timate the 

\alue f genetic re ource • re ulting in \ ildly di parate e timal rangmg ov r i. orders 



of magnitude. For in tanc in valuation of medicinal plants c timat s range from a I w 

of $15 to 15 per species, d n actual values captur d r capturable lhr ugh exi ting 

patent or royalty scheme , t a high of 23.7 million per speci s d on th impa t n 

hwnan li es saved through drug d elopmenl. Thi value timat raises concerns fi r 

many of the role of the pri ate sector contributi n t biodiversity conservation. In 

addition to the limit costs f the genetic resources, there i also U1e ncem that the I ng­

tcnn conservation efforts. 

The absence of market data and the need to alue biodiversity in de el ping c untries 

will put pressure on resear hers and policymakers to usc and impr c valuation methods 

fl r estimating the value ofbiodi ersity rich land. 

orne imp rtant aspects of this research would include Ule following: production 

functi n approaches to valuation of a small number f 1 cal direct and indirect uses can 

pr ide a useful benchmark for other valuations. Utility funcli n approaches and 

c ntingent aluation in particular can provide useful insights into non- and other 

alues that are associated with th 'public goods' nature of pr ducts services or 

infom1ation derived from genetic rc urces. Care must be taken in designing surveys to 

ccommodate lexicographic preferences. Rent capture appr aches can be used to isolate 

the expected biodiversity value f individual species. In doing Ulis care mu t be taken in 

identifying the institutional context r revenue sharing context) and in recognizing that 

much of the · alue' may in fact be associated with information rather than physical 

pr du t . 
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.u RE OJ\11\1 E D Tl 

• Further re ear h i required 1mpro e wide pr ad appll ablltt of onungent 

aluation meth d in d 

• aluation hould not be · n ei ed to be an end t it elf, but n cd to be dire t d 

toward some polic i ue. The e is ues may range from simply raising awaren s f 

the importance of biodiv r ity l ch ices among altern ti cs to meet ome tatcd 

p li y goal , -.: ith pr tecting biodi er ity repre enting ju ·tone opti 11 . 

• There i need for more in egrated valuation meth d . 
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Table 2 1. Total Economic Value of biological resources 
~ASSIVEOR 

llJSE VALUE + NON-USE 
~ALUE(l} 

piRECT + ~NDIRECT + ~P'TION+ 
1\QUASI+ EXISTENCE 

~ALUE ~ALUE !VALUE 
()P'TION 

~ALUE ~ALUE} 
Providing support 
ifor economic 
~ctivity and human 
~elfare, e.g. 

Provision of basic 
watershed 

resources: food, 
protection, waste 

Preservation of 
~icine, storage and 

!future direct and 
pmstruction 

recyding, 
ndirect use 

""atelials, 
maintenance of tva lues 

~utrients. 
~enetic diversity 
f3nd erosion 
control. Providing 
basic resources: 
~.g. oxygen, water, 
genetic resources. 

Forests as 
objects of 
ntrinsic value, 

ras a bequest, 

~nservation of 
las a gift to 

!Non-consumptive 
pthers, as a 

vet unknown responsibility 
uses: recreation uture uses Kstewardship ). 

Includes 
cultural, 
religious and 
heritage 
values. 

Providing 

Plant genetic 
'nformation 
benefits such as 

resources 
scientific 
"'nowledge. 

Sourre: Pearce, D. W. 1990. An Economic AppfOiJCh to Saving the Tropical Forests. LEEC Paper 
DP 90-o6. DED, London; and Perrtngs (ed.) 1995. The Economic Value of Biodiversity, In 
Heywood, V.H. 1995, Global Biodiversity Assessment, UNEP, CiJmbrldge University Press, UK. 
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