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ECONOl\1IC VALUE OF BIODIVERSITY IN SRI LANKA.
A CASE STUDY ON PHARMACEUTICAL PROSPECTING

SlJMMARY

Sn La.nJ..,a lS recognzzed as a "blodrversrn howot" ofglobal LmDortance Conservcmon and
use oj bLOc!lvernrv lS necessary to aclueve sustamable developmenI

Tnzs stUa} has revzewed soao-econonucs causes thar depletes bUXlIVersay the role of
ervlroTUTZemal econom.r.cs m jaalIIanng polln deClSlon 17U1kzng to conserve bzodrversr.n Tne
srud\ pro.....u1es a slllzplrfied revzew ofeconom.r.c theory on value ofbLOdrversay and techJUques
of valuanon Tne stud} finally dernonsrrates the avpLLcatlon of a valuatr.on technzques to
.....alue the pharmaceuncal prospecnng value of bLOCIlverslry of the SmharaJa forest The
jiruLT'gs of rhe stUd'.> are used ro suggest polleres ro conserve ozodrvern'\

Tnere has been very few sruazes done ro exa:rrune SOClo-eCOnom.r.C causes thaI deplete
OLOdrverszn Ul Sr Lanka Nor knowzng rhe causes of der;letzon of bzodrvernry lS a senous
lalJse to suggest ejfeazve pollaes to conserve bzodzversa;.- Smce Sn LanJ.a has adopted a
mar,..er econom.r.c SYstem, rt zs proposed thar 1'1U1Tke! mcenrrves and dIs - mcen.nves be used to
encourage socrery to conserve blodrversrry However prudem research snould be done to
zael'lIrfi Sucn mcennves or dzs-lncenzn,es

FCIllure to recogru::.e the total econom.r.c value of bzodzve~z"'} leads cLt?Df.erzon ofOZoaLVernr
cue to numan over-use ES"Zma::zon and CIlJvrOVnaIlon of loral econonuc "alue ofmoaners!.'\.
could reauce over-use of Oloan-eTSl!} PollC) aeClSlon makmg on bzoQlyernry conseT'-anon
pnmanLj depends on deClCIlng on opnmalland allocanon oetWeen land use for conse"'VatlOn
and development alIemarrves ErMrorunental econonucs could jacrluate poLLey decmon
maJ::mg by provuiuzg monetary values of buxlIversrty wluch could be compared wuh
alIemanve land uses Thzs S!UL1) has demonstrated rhe appllcanon ojan economzc valuanon
tecluuque co value an opnon value ofbuxlrversav vr:::. pharmaceuncal prospecnng value

Tne resul!s sho'NS aruwal pharmaceuncal prospecnng value ofendemzc woody planrs (10 an
dbn) m rhe Smhara)a forest as 11811 USS per heaare Senszmuv a:nal)srs on pollC)
"anables VI:. the avpropnanon rate (a), the royalIy rate (r) and probaoliIry of rnverIIZon of
successful planI based pharmaceuncal (0) sluMs thar OppOrtW1ltV coS! of land use wuier tea
culnvanon can be compensated if a = 50% and r = 27% underp = 5 In 10000 These are
!ugh values wluch Tna) be chJficu1I to aclueve yet could be pursued Pollezes to zncrease rhe
posszbzlmes ofappropnate pharmaceunca1 value ojbzodrversuy IS dzscussed. It zs necessar}
to erl.Oblzsh mte11ecruaJ propen; nghts for bzodIversrry Furrher research should be done to
gather uiformatlon on the avCIllabllI:!} oj specres Gathenng uiformanon on r.nc!lgenous
knowledge on use ofplants for mec!lanes wzll be worthy VerncaZ lmegranon Ul bzoc!lveTSl1'J
prospecnng z e developmg mc!lgenous m.ea.zernes could appropnate value ofbloc!lvernry In



the short-run 17us has the advantage of captunng growmg markets for naIural marl..ets
Imemo.1zonaLly and also usmg the exIstmg pOSSZbllzty ofpaIenrzng products

The study suggests, phannaceullcal prospectzng value ofblodlverszty alone would not provzae
mcemlves to conservaIwn and sustaznable use of bwdLverSIty Therefore pOlIcy to conserve
and use bIodzverSIty would have to focus on vaLuzng and {J[)propnatmg other benefits of
bcodzverslty such as dIrect use values (sustamable use of non tzmber forest produas, eco 
tounsm medzcznal plan!s use), mdJ.rect use values (watershed protecrzon, ecologIcal
protectIOn nutnem cyclzng carDon sequestraIlon), exIstence values etc, to prOVIde mcentzves
for bIOdlversIt} conservatzon

Tile estImated pharmaceutIcal prospectmg "alue zs an under-estzmarzon because not all the
endemIC plan! speCIes In Sznharaja were taJ-en m to accowu the avaIlabIlIty of malgenous
1a7.0wledge on plan! use for medzcznes was nor aDIIeuly recogmz.ed The value IS based on
marJ..et value of eurrerulv marketed westem plzarmaceurzeals only It does not recogm::.e Lhe
value of IndIgenous medlcmes and the values of lIves saved The 1-alue ofpnannaeeuneal
prospectmg IS onn one componeru of the total economIC "alue Of Sznlzaraja As other stuQles
he.\ e shaH n the lOwl economIC value of SII1}zal aja IS nu,ch }zzgller POlIC) dec.sIOns snouuJ. De
based on total econ0l171C "alue
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Nauonal decISIon makmg IS panly guIded by Nanonal Income (NI) accounts Current NI

accOUDnD~ neglects values of most envrronmental and natural resource use and the

degradanon of natural resource BIo-dIversltV IS a natural resource, the values of Its serYlces

are not unmedlately realIZed m the 'present marh.et there by not mcluded m Ni Therefore

[1] blO-<hversIty need to be valued and

[:2] mtegrated to nanonal mcome accounts,

to guIde rauonal polIcy decISIon mak.mg on conservanon and use of bIo-dIverslty to aclueve

sustamable develooment

1 .2 '\atlOnal Conte,,'! Strateg} for the Preparanon of a BlOwverSlt} A..etJ.on Plan for

Sn Lanka

11' orde~ to ablCle by the commnme"1t to the BlOClversIty Convennon (1..~ 1992) and on

long-term nanonal development illreresrs, the Sn Lankan Government v.J.11 be preparmg a

BlOwversu:\ Conse[\. anon A.cnon Plan As an illmal s-t.ep a Strategy to Prepare the

BIOQlVe=Slt\ A.cnon Plan has been prepared (MTfIE\\ A.., 1995) Tne srrateg: outlmes the

dara (mforITIanon) and analysIS that are recurred to support the pre?aranon of the

BIooIversIIY CO"1Sen anon Acnon Plan

Tne SPB.;,p SOllCIts proposals on teenruques to "alue bIo<hversltJ ill Sn Lanka and on

methods to illtegrate the "alue of blOwversIt) to nanona! IDcome (ferms of Reference 6 of

t.1e SPB.;,p 1995) The speclficanon of Terms of Reference 6 IS as follo\\ S

ll] Develop techruques to value blO-dIverslty

[2] \ alue blO-dwerslt) ill Sn Lanh.a (b" conductIng case swmes)

[3] DevelOD methods 1:O illtegrate value of bIo-dlVerslt} to "\"1

[.i] Develop s\ sterns to ensure that local commUDmes affected by conse.-- auon

are benefited

Tv. 0 stuQles were conducted to aclueve above These are

[1] Pharmaceutlcal ProspectIng \ alue of BlOdIversIrv ill Sn l.aJ.J.h.a

[2] IntegratIng Forest \ alues to Nauonallncome Accounnng ill Sn La.nka

Tlus Stud) presents the first of the two swdIes

.2
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1 3 SJ.gDJ.ficance of Valwng BIOdIversrty m Sn Lanka

Sn l..anka 15 persevenng to achIeve sunultaneously, the development objectIves of alIeY1aO.Ilg

povertY and conservmg the envrronment. GIven the mtncate mlX of complememary and

confucnng mterdependencles between the two development objectIves natlonal pollcy

dec15IOn malang bas become comphcated Nanonal polley decISIOns, proposed development

plans and projects are often subjected to controversIa1 publlc debate Pohcy makers, and the

publlc requrre sCIentIfic mformatlon to resolve these controversIes anncably, such that

pursuIt to achIeve natlonal development IS UIJhmdered

Sn Lanh.a 15 bestowed wIth a nch enVIronmental and naru.ra.l resource base BIOdIversltv 15

one sucn resour...e that has vast potentlal econoIDlc value' If bIOdIversIty 15 SUSlalIlabh

conse0'ed ard used It could conmoute to susr.amaole developme~t of the countr\

Regretraoh, t.ilere are powerful econorruc forces actIng agamst Its cOrlServatlOn (see se-=tJ.on

2 2)

FIgure 1 compares the blOdiverSlt\ of Sn Lanka \l.-lth other A..slan counmes It IS

oDser\ ed that Sn Lan.h.a has a very hIgh bIOdiversm and also a very 1llgh human aensm

per Uillt land area Tne mcreasmg populatIon pressure on lunned lana area has lead to

-a:Jld aeg"'adat on of bIOQ1VerSIt:V \l.- hIch may commue If unaoated Thus we-e IS ai,

lI::1Derat''. e a..'"la 1Illpendmg need to rake dehoe-ate pollc} acnon to COrlSen e and use at

least me remammg bIOdiVerSItV of Sn Lanka Kno\l.-mg the econormc \alue of

blOa1\,e'"Sny would enable the campanson of cost and benefits of blOdIverslt'\

consen anon With other land use alternatIves and there b'. faCIlItate ranonal declSlon

rnal.mg on polIcy optIons

1 howe\e 11 need to lY- TCcogIllzed thal bloalversm conservauon could be a Pandora s box \lohlch \lonen opened tr.a\

uncover rruse'" tOO I To quote Neslab (1995)
Btologlcal polluoon could be even mor- thrcaterun~ than chemIcal or nuclear and chenncal pallunon

'Pr-parcdoess to avert such dIsaster IS TCqulred \lohlls[ focusmg efforts on the consenauon and use of blOdlve"s1!\

3



Figure! BlOdIversItv of Sn Lanka m Companson With other AsIan Countnes
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CHAPI'ER2

SVST.'U:';ABLE DEVELOPl\1E\"'T A.ND BIODIVERSITY CONSERv A.TIO~

2 1 SustaInable Development

DeveloDmem as commonly understood IS a process of IDCT""...asmg the satIsfacTIon of human

bemgs of a natIon The concept of development has undergone an evolutIon through

admnon of new operanonal attnbutes The evolutIon of the concept of developmem IS

su....lrna.-:zed m table 1

TaOle 1 E"\ olutlon of the Concept of SUStamable De>elopment

L-norovemen' m the qualm or hre

Growth m naoonal mcome Imra-geoe<lnonal eowt\ m me chsrribunon or nanonal mcome 

LTOrOVe'lle"lt m me Clualm or hfe - Safeguarchng hUl!l3n '"lghts v.omen S "1gnts cluIaren s

ng'lts and democ-aC\ ('"lgnteous development)

Gro....Lh m naconalmcome - mrra.gene-auona! eQ'J..- 2...~ess !l" .!'e a..~Duno~ or r.aoonal

II'corre (e~.m.lOle de eIOOIre'l,)

Growrh m nanonal mcome - Inrra-gene-anonaJ eCUlt\ In LOe OIStrJoutJon of nanonal m:ome 

I~.,~o\ e'llenr Ir the m.a1It\ 0 !tfe - Safeguaramg nllm:l:: "'g"[S - E~\ Ironme'luI conse- anon

L~ a:"lle e mte~ gene-jtJo~..al ecru '"\ Ir Jle ~.s=-nL.L1or 0 "'::"e .s of ue eIOOme'l! 1 e

I Sus....amaole de\elopmem

'990 <;

'o~o s

00:' ,

Ii
~

1980 s

1
I

I!

1.... ...,-_ODe_-_<l_O_O_nal__A_lII1_b_u_te_s_o_f_D_e_v_eJ_o_p_m_e_o_t 11

1
Grov.th m naoonalm::ome (I e V1ar::"1:l.l de\eJOprre'lL' Ii

I

I

I

I

I

I
I
I

: TI'~ -.".,,,ds 3r-- orJ\ me ~alJV: anc nOt c-nn .,~all\ b.s:c Tn- ":"100< ar-- au.nOTS lud~"mem 0 tn" penod dU'lnc
\1" n:::t" t.."'1,a QI--Y::"::n developm-'1 ,-on:::'Ots w::- t'1uol1~h IT''.ao- au ar-- m 5- LJn",a

I
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In the decade of 1950 development was thought to be a process of growth m natlonal mcome

(1 e the monetary value of comrnodltles produced Withm the counIIj ill a gIven year) The

OaslC presumnTIon was that rugher avauability of commodlOes and ItS consumptlon mcreases

satlsractlon of a nanon S soclerv The value of commodItIes produced ill a gIven year 15

measured bv Gross Domesnc Product (GDP) As sho\\'Il m figure 2 the GDP of Sn Lanla

has mcreased from Rs 13 812 to Rs 453,092 rm1J.J.on dunng 1970 to 1993 (A.nnual ReportS

of Central Bank or Sn Lanka)

Tne expenence of 1960's decade was that mcreased natIonal mcome perse had not acrueved

ae'elopmem AJthough natIonal mcome mcreased "nch were gemng ncher~ and ..the poor

v. ere gerung poorer I reSUlU,"lg to dIs.:ome"1t of the SO:::len. As shown m figure 3 m Sn

:"":'m..a au:mg :9-:;' to 1991 the Lap 10% mcome receiver, haa mcreased m come forr 50~

LC 60'C \\ rum me mcome of the bottom 10 rc of mcome re:::e \ erg f12.S dropped frOIT' 8'C to

: 'C It \\ as ne"1ce mougm that aevelopment reqUITes no. an!'I. a growth m nanonal mC::lI"1e

:J .... alSO a..."1 eaUItaDle shanng of me natIonal mcome a.'11ong u1e populatIon

Du."1..."1g me De::1OCS of 1970 s and 1980 S furJIer arrnoutes such as me necessirv to acrue\e

ar ac:::eptaDle qu.alIrv of lIfe \1 e a\.aJ.1abJ1m of basIC raclllOes of educanon health.t

sa...-:..:anon snelter etc) the neceSSIty to safeguarc human nghtS of \ anous sectors of the

soc.='"\ (Women ::ru1dren SOCIal TJ1lllontIes etc ) were added as necessarv arrnbmes or

eel. e'oonen" ~ sno\\n m figure 4 the materr"al a..."1d mfant rnor..al11"\ has aec-easee

S..lC's:antlalh over the years In me 1930 s the materr"al ana Infant morrallt) rates have been

around 2011000 and 2511000 respectIvely and In 1990 s IT the mare-nal and Infant mortalm

:ates are a:Jom 2 '1000 and 8,'1000 respectively

II- me 1990 s me concept of sustamable aevelopmem e'11e"'ged Em lfonment IS recogn...zed

as w mte~al resource that comnoutes to sustaInable aevelopme"lt ThIs IS because the

[1] A. source of supDh of renev.. able (e} r.aru-al forests fishenes) and non

rene\\ aole (e:\. land rruneral depOSItS oKKlIversm) resour~es

[2] A. SIIlk ab,orbmg De \\ astes resulrmg from productIon a."1d consumpnon of

comrnodmes (e:\. CO: SequestratIon b\ forests)

r3] A. source of SUDol) of global supp0r' seT"\, I:::es (e:\. proTecnon b\ ozone laver)

6



FJ.gUre 2. Growth of GDP m Sn Lanka
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FIgUre 4 Maternal (MMR) and lDfant (ll\'IR) Mortality Rates m Sn Lanka
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Past development aCtlVlUeS has lead to rapId depletIon of renewable and non-renewable

resources ThIs bas also resulted to reductIon of the abUI!) of the enVIronment to assllIll1ate

waste and has damaged global support servIces Thus looms the uncertaInty whether past

development trends could be sustalIled to the future A comprehensIve descnpoon on natural

resource use and trends 10 Sn Lanka 15 gIven 10 'Natural Resources Condmons and Trends

(N1\RESA. 1991) To consIder few examples of natural resource use trend, the extent of

forest had reduced from 84% to 20 4% of the land area dunng 1881 to 1993 (see figure 5)

Velucle regIStratlons (a proxy of urban arr pollutlon) bas 10creased from 8000 to ooסס1

dunng 1970 to 1990 (see figure 6)

Susramable aevelopment recogmzes the human sentIment of VvanDng to rake care of

developmem needs of future generatlon ~ TnllS sustalIlaole aevelopmem 15 most commonlv

ae:lT'ec as a 'Jrocess of develapmem that

beSi saosfies the presem generatlon Wli:hour comoromlSmg the opDorrunmes for

furore generatlons to satlSf) themselves "

From an econOITllC pomt of VIew. su.stamable develoDmem IS where aevelopment has the

folIowmg cha..-acrerI5ucs

Llj 2:anoITllc growm (Dauonal mcome) mc~eases or leasr 15 consIa."1t over ume

I
I
I
I

[2]

[3]

EcOnOlTIlC growth 15 subject to least \ anance over tune

EconoITllc grO\vth If dro-oped could adjUst raDldlv to earlIer growth rates

The benefit of econorruc growth 15 eauItablv shared mIra and roter

gene-atlonalh

I
I
I
I
I

3 Suswunabl- developm::n lS nor mereh an economIc concept Sus:amable development 1< a compre"ensrve can.ept
mat m\oh::s the mregraoon of economl. socral and ecolo~lcal conc_Drs Munasm~he and Shearer (199~1 gIVes a
comprehenslve descnpoon on me concept of sus.3.mabl:: d-velopmen a SllJd\ conducted b\ Path1-ama and kot2!!ama
(19%) usms: an mlegrated mdex compnsmg of economIc SOCIal and ecolo!!Jcal -anable concluded thaI although
coastal resources 10 the 1.alpltl\a re!!Jon m Sn LanJ..a "'as used at hrgh economic efficlenC\ th:: SOCIal and ecolol:rcal
sustamabuII\ "''25 10\\
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FIgUre 6 Trend m Velucle Use In Sn Lanka

100 ----------------------------

80 •-

"t:l
C •ctl
en 60 -::l

:5,...
en • .~---

i 40 - ..• • •
z

• •
.,..,

• •
...----.----.~~....

0
1970 -2 74 76 78 80 82 64 86 88

71 73 75 77 79 81 83 85 87 89
Year

10



)ome have argued that sustaInable development could be achIeved even through the total

~onverslon of the enVIronment and natural resources to man-made capItal ThIs however IS

~efutable, on the followmg reasons

[1] Natural capItal and man-made capItal are not perfect substltutes m supplymg

partIcularly global support servIces

l
I
I

[2]

[31

Although man-made capItal can be rebuilt 1f destroyed, natural capItal can not

be rebuilt 1f destroved The destructIon of Dan.u-al capItal IS lITeversIble

Man-made capItallack.s dIVerSIty \VhIlst natural caoltal possesses dIversIty that

enables to WIthstand shock.s of change (1 e reSlllence)

pus consef\ allon of the enVIronmem IS an lffiperauve to adneve sustamable developme'lt

fn'Ironmental and naru..'"a1 resources are gIT-LS of nature 1 e non-producIble bv human

oemgs One such envIronmental resource IS bIodIversm It's consen allan and use IS

le:::essa.I"\ aue to the followmg reasons (Munasmghe 1993)

I
I
I
I
I
I
I
I
I
I

(1)

[2]

[3)

l~J

BIOd1\,ersIty supportS food floer medIcmal and other current producuon

S SteT..5 anc mdL'e:, orOdU:lS sueD as recreac.1or

BIOdIversIty could prO\ Ide resilIence for the furore producllon S) stems

Some of the funcoons (such as ecolOgIcal functIon) of bIOdIversIt} cannot be

substItutea b) man made capItal

BlOQlVe"SII\ comnbmes to development and sustenance of culrure
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2 2 Role of Conservation and Use of BlodIversrt\. ill SustaInable Development

BIodlverslty refers to the vanety of bIOlogIcal bemgs (plants and ammals) on earth There

are broadly three levels of bIOdIversIty. genenc vananon WIthIn specIes, the vanety of

specIes WIthIn a habItat and the vanety of habItats m the world BIo<hversIty could be namral

as found ill namral habItats or artIfiCIal as found m artIfiCIal habItats that human bemgs have

created.

All example of nch natural blOdwersIty m Sn Lanla IS the Smharaja forests and the

Knuckles forest The Smharaja forest covers a land area of 11 187 hectares ill the wet zone

of Sn I...anla Abom 51 3% of the woody plants of 10 cm dbh found ill SmharaJa are

e'1derruc (Forest Department "'anoDal Conse..-..,anon Re\1ev:. Data Base) The KnuclJes

forest IS located ill t.1-Je center of Sn I...anka WIthIn the dT"\ mte::nedJ.are and wet zones It has

se\e~ Olve:se nabIrats There are 24 endemIC plant specIes 14 bIrd 3 fIsh, 1 ampll101an

1 repule endenuc SDeCIes m the Knuckles forest (KnuclJes Management Plan, 1993)

A.n example of nch arnfiCIal bIodlverslty IS the Kandvan home gardens A typIcal Kand\an

home garden IS at least one generatIon old and IS abom 0 4 ha There are on the average 46

plan- speCIes per home garden (perera and Rajapakse 1991) A study conducted by

Bamgalla and K01:agama (1996) confinns above specIes nchness of Kanm. an home garae'lS

Biodiversm IS a scarce resour-.e that could be used to satlSfy human bemgs Thus

bIOOlversIty has an econOmIC value (see sectIon 3 1 for detalls on meamng of econOmIC

\ aIue) BIO<llVersity as a resource IS drfferent to a bIOlOgIcal resource (genes! species/

habItat) BIOdIversIty as a resource IS the dIfference m the generatlon of econOmIC value

beTWeen a dIverse range of genes/specIes/habitat and less dIverse range of genes/ specles/

habIrat Hence the econOmIC value of bIodiversIt) IS not the total e::onOmIC \ aIue generated

D\ a DIOlogical resource Tne econOIIDC "alue of bIodl\ ersHV IS the dIfference m total

e::onOIDlC \ alue of a habItat (a bIOlogIcal resource) that IS dIverse and less dIverse Thus to

esnmare the econoPllC "alue of bIodlversIty IL IS necessary to esnmare the rotal econoIDlc

"aIue of bIOlOgIcal resources 4 The components of total econoIDlc value of bIolOgIcal

resour..es are portrayed m table 2

4 Based on thIS mtelpretaDOn of the e::onomlc \ alue 0" blodlversll) ][ could be said that most stUdIes conducted thus
far has esnmated the economic \alue of bIologIcal resources and not th- economic value of blOdl\ ersllV Howe\ e If
the base bIOlogIcal resour::e IS consIdered to have zero economic \alue then the economic value of a blolo!!lcal
resource IS equal to economic value of blOdlversm

11



Table 2 Components of Total EconoInlc Value of BIOlogIcal Resources

Total EcoOOIIllC Value (TEV)

Usc Values Non-usc values

(personal consumpuon of commodIues) (non-personal consumpuon of

commodItIes)

Present use values Futlll"e use values

DIrec use Incnrect use values Opuonal use Beouest values Ex..stence

I \alues values values

Value \ alue generated from "alue gene~ated \ alue gene~ated from Value

ge,e~ated mcnre:: consumouon of from murnuorung conservmg for gene~tea

form dIrec comrnoolOes opoons for elmer consumpoon from

CODSUffiDcon cnrect or mdIrect opporturutIes for prese~g

of consumpcon of fullU'c human eX1Stence or

commodInes commodIues m gene~ons bIologIcal

fumre resources

for theIr

own sale

Food 1=lOe- Mamtenance or ecologIcal Lse or cnerrncal P~eservmg uruaue Prese~ mg

TIlDoe- S\ stems 1'.,u1I1em recvclmg as tutlll"e habItatS specIes etc endangered

Fuel-wood Carbon o:;equestracon pharmaceuncals habItatS

Mechcmes Wate~shed protecuon etc Use of genes m specIes

Recreauon mcreasmg fumre etc

etc agncu1mral

producu\ It'.

EconoIT.alc \ alue 15 denved from human uullt) (satISfaCTIon) generanon m the use of scarce

resources! commodmes BIOdIversIty IS a scarce resour..e Human satISfactIOn can be

generated through eIther personal or non-personal use of bIodIversIty In personal use of

bIodIversIty mdlVlduals gam sansfacuon b) meenng mdlVldualIsnci selfish desrres In non

personal use of bIodIversIty 15 not used by md1\'lduals msread mdIVlduals denve sansfacaon

on the feelmg that It \\ ill be a\ arlable for use by other morvlduals, pamcularly of the next

generanon

I
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Personal use of bIodIversIty could take three forms, VlZ dIrect use, mdIrect use, and opoon

use Drrect and md1rect use occurs at present and optlon use may occur m future Drrect use
refers to the d.rrect consumptlon of products of bIodIVersIty eIther destruCtlvely or non

destruCtlvely Examples of desnuctlve use of bIodIversIty are harvest of omber and some

non-umber forest products such as food, fibre, medIcIneS etc from forems The value of

tImber harvest m 1995 has been Rs 521 rmlhon from natural forests and forest plamatlODS

(De Suva and Kotagama, 1996) Around 500 plant specIes are belIeved to be used

medIcmally In Sn Lanka (MTHEWA 1993) v illagers ill the penphery of the Knuckles

forest range use 48 forest plant types for food, medlcmes, ropmg matenal etc, denvmg a

value of Rs 4095 00 per ha per year (GunatIlake et al 1993) SlIIll1arly, villagers m the

penphery of the SmnaraJa forest denve a value of Rs 575 00 b} harvestIng non-umber

forest products (GunatIlake et al, 1993)

~on-destrUctlve use of blodlversm IS exemplIfied by enJovmg the scenery of dIverse nature,

use of bIodIversIty for educaoon, photography, eco-tounsm etc In 1993, 13 273 Sn

Lank.ans and 963 foreIgners have VISIted Srnhara]a forest, for above purposes On entrance

fees tbJ.s would have earned approXIID.ately Rs 200 000, 1 e about Rs 18lhaJyear (Steel,

1996) SlIlll1arly the \alue denved form the Horton Plams and Yala wIld lie sancroanes are

Rs 1150lhaiyear and Rs 2501ha/vear, respectIvely (Steel, 1996) Kan}a\\asam (1992) has

esumated tbe re::reaoonal \ alue of Smhara]a forest to Sn Laru.ans as Rs 39L 000 00 and me
value per VlSIt as Rs 1 50 based on a travel cost st:lld'i. A stUdy done by (Gunawardene,

Edmsmghe and Kotagama, 1995) has esomated the v.'111mgness to pal for recreatlonal

benefits of H1ll..aduwa manne sanctuary of Sn Lankans and foreIgners as Rs 222/year and

358/ year, respectlvely

IndIrect uses of blOdiversity IS through the mamtenance of e::ologIcal functlons For example

the maIntenance of food cnams, regulatIon of pests ill culm ated crops through natural

predators a..l1d the mere mamrenance of narure as a pnrnaI} resilient hfe support S} Stem etc,

Further habItat conservaoon of bIodIversIty could mdIrectlv conmoute to preservatIon of

watershed funcnons of water and soil conservatlon and Co: sequesrranon 6 Very few

econOmIC smdJes have been done to esnmare these ... alues, mam1y if....cause of the madequac)

5 Not all Don amber fares- harv:sts an: d:sO'Ucnve Non nmb: fores! products ma) ~ non-deSO'Uc:nvel) and
susramable harveSted too
6 Th: relanonshlp of blodlversltv WIth watershed (soli and .... at:r prot=cnon) IS no! clear A mono-croppc:d plantanon
foreSt ma~ be able to funenon effec:ovely as a fareS! .... Im hll!h blodlv:rsm
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of bio-SCIenofic InformatIon De SIlva and Kotagama (1995) have esnmated the watershed

value (agro-hydrologlcal and domestIc water) of forests m Sn Lanka as Rs 3555 m.illIon. It

has been esnmated (BandaratIlake, 1991 quoted m Knuckles Management Plan. 1994) that

the run off! ramfall ratIo m the Kaluganga catchment of the Knuckles forest range has

mcreased from 05 to 065 between 1960 to 1969, dunng whIch Knuckles forest was cleared

for cardamom cultIvatIon It has also been recorded that 'A' honzon of the SOll bas reduced

form 30-35 cm m natural forest to 15-25 em m cardamom cultIvated areas Also the

mOISture holdmg capacIty has dropped from 50-60% m natural forests to 15-25% m

cardamom cultIvated areas (Knuckles Management Plan, 1994) De SIlva and Kotagama

(1997) have eStImated the CO:! sequestratIon and Carbon sInk value of natural forests m Sn

I...anka as Rs 90 87 thousand per hectare per year

~ lTIlDo-ram mdlrect use of blodIVerSlf\ IS Its mrluence on moral and cultural values of

soclerv Tradmonal Sn Lankan culture have had mumate relatlons 'WIth nature Mam

customs norms and lDStl!UtIOns that guIde human behavIOr had lInks to nature The

expressIOn of human feelmgs too were expressed m relatIon to natural phenomena i

Culture SUStenance IS consIdered as a necesSIty for susramable development Whether the

study of the Influence of blochversIl'V on human culture IS WIthIn the domam of econOmICS IS

arguaole CUlture IS a strong factor that Influences human preferences thus econoIIllc values

OptIon use of bIodIversIty refers to the satISfactIOn gamed through optmg to conserve

Q'VerSI!) V.lth the hope that m future It could be used dIrectly or marrectly Conserved

bIodIVerSIty could probably be used as a source of genetlc matenaI m crop or lIvestock..

Improvement or m extracrmg chenncals for pharmaceutIcal purposes Conrmgent

\ aluatlon studIes have estImated the optlon value of Smharaja (A...bevgunawardene, 1992)

as Rs 54 70/vear and Rs 204 50/year for penpheral cornmumues m Smhara]a and

Urban commumues m Sn Lanka, respectlvelv Gunawardene, Edmsmghe and Kotagama

(1995) also usmg commgent valuatlon have estImated the optlon \alue of HIkkaduv.a

Marme sanctuaI) as Rs 106 621 year of Sn Lankans and Rs 145 001 year of

foreIgners

7 Such as strong love been expressed In smhala as gahaI v~Iaz wag~ (ille the Wine enram:led on a me) and the
opposite strong hate expresses as 1lO\aI nwgatIVu\I wog~ (lIl.e the snal.e and mongoose)
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The common understandmg of the value of bIodIVerSIty IS based on Its optIon values,

I e the potentlal to produce pharmaceutlcals usmg plant based cheInlcals and potentIal

to Improve crop8 and hvestoek producnon usmg genenc matenals of Wlld cultIvars The

econOmICS of these aspects haves not been studIed m Sn Lanka9 Hence a case SOldy was

done to estImate the optIon value of pharmaceutIcal ill the SmharaJa forest The findmgs are

reported ill chapter 4

Non-personal use of bIodIversIty could take two forms, VIZ, bequest use and eXIstence

use Bequest use IS where people gam satlSfactlOn on the knowledge that bIodIversIty

would e\.lSt to be used by future generatIons EXIStence use IS v. here people gam

satIsfactlon on the knowledge that bIodIVerSItV eXIsts for Its 0\\111 sale-- for the sale of

the ecosystem Sn Lanka have had a culture that has greatlv apprec ated eXIstence

\ alues -\round 300 Be, Arahat Malunda S sermon to the kmg De\ anarnPIVatISSa IS

belleved to have mentIoned

"the bIrds and beasts have equal nght to thIs land and the kmg was only the

custOdIan of them"

L smg commgem valuatIon .o\beygunav.. ardene (1992) and Gum.\\ araene and Koragama

(1995) ha\e estImated bequest and eXIstence values of SmnaraJa forest and HIkkadu\\a

manne sanctuary The bequest value of SmharaJa has been estImated as Rs 72 30/ year

of penphera1commumtles and Rs 271 20 Iyear of Urban commurutles and the e:\Istence

\ alue has been esumated as Rs 41 30/ vear of penpheral communmes and Rs 171 60/

) ear of urban commumtles m Sn Lanh.a The bequest value of HtiJ..aduwa marme

sanctuary has been estlmated as Rs 270 93/ vear of Sn Lanlan and Rs 496 50/ year of

foreIgners and the eXIstence \ alue as Rs 83 56/ year of Sn Lanl.ans and Rs 133 001

vear of foreIgners

8 A! present the profitabult\ of the producuon of nee IS droppm~ A =rn reason IS th- m;l""'..asmg COS! of labor A
large peroon of labor (and also energy) IS spent In the preparauon 0' land seasonalh If padd\ could be Improved
such that r.lloon harvest could be oburned II would Immenseh bene'klal Su;h pesslblhues eXISIS b) uSing .... lId
strainS of padd\ such as uru w~~ (personal Commumcaoons Dr G.em Javav. ardene Dlre;lor of the Horuculrure
Ir.snw~ Depanmenl of Agnculwre)

9 A SlUdv on the value of gencnc up gradmg In padd\ In Sn LanJ.a mrough a use of local genellc matcnal IS being
done at the Post graduate lnsnlUte of Agnculwre Umvcrsny of Perademva
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Wluch of above values of bIOdIverslty are lffiponant to a socIety would dePend on Its

stage of development and the cultural assoCIatIOn WIth envIronment Generally poor

developmg countnes, under the present econOmIC context, would value more the dIrect
I

uses that gIve nnmedIate benefits, whIlst affluent developed counmes would value the

eXIstence of bIodIversIty

2 3 Causes of Loss of BIOdlVerslt)

Of the flowenng plants known ill Sn Lanka 14 3 % are consIdered threatened of

eJ...tmcnon It IS also belIeved that 13 orchId speCIes have been extmct (Steel 1996) Of

snakes kno\\n to have eXIsted ill 1950 least 10% are not recorded currently Of the

more '\ ISlble a.T1.UIlals, wlthm a cemun the elephant populanon has dropped from about

10 000 to 3 000

Sn La..ika nave had 311 known paady vanenes (perera, 1995) of whIch most are

e},,!lnct It IS belIeved that the geneuc dIversIty of plantatIon crops too have drasncallv
dropped 10

Tne loss of OlOOl'verSltv anses when the rate of extrnctIon of speCIes far exceeds the rate

of c.e::-lcr Tne pnvslcal causes or DIOGrversIty loss are habItat loss degradatlon and

fragmentatlon, desuuctlve explOltaUon of resources rna-oductlon of speCIes allen to

habItats, pollutlon and global clilllate change Underlyrng some of these phYSICal causes

of loss of bIodIversIty are SOCIo-econormc causes The econormc causes of bIOdI\erSlty

losses are developmem pressure due to populatlOn mcrease, market faIlures (property

nghts, eJ...temalItleS, uncertarnty and rrreversIbIlIty, market illlperfect!ons), polIcy

mterventlon faIlure (meffectlve posltlve rnterventIons and umntennonal negatIve

mtervenrrons through fiscal, monetary, land pollc\ etc,) and polmcal faIlure (Inherem
v..ealnesses m polItlcal S} stems and lack. of polmcal WIll, etc,) The economIC causes of

bIOdiverSltv loss IS elaborated below

10 P~rsonal commum:acons '" 1m th- CoconUl Research InsullJle Research Board
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2.3 1 EconoID.1c development

Though sustamable development IS desIred, m practlce hnle has been aclueved m terms

of mvestments to avert and rectlfy envIronmental degradatlon (pI1apltlya, 1996) Over

consumpnon, populanon growth, expansIOn of mfrastrucmre and mono-cropped areas
are some of the drrect econonnc development related causes of loss of bIOdIVersity

Indrrectly factors such as mequltIes m the dIstnbutlon of wealth could too lead to loss of
bIOdiverslrv (Fhnt, 1991)

Mass scale loss of bIodIverSIty In the wet zone occurred clearly aue to mono-crop

plantatIon cUltIVatIOn of coffee tea ruboer and coconut etc by coloma! governments

Smce gammg mdependence m 19.18 funher forest areas were rapIdly cleared for the

e)..paOSlOn of lr.1gated paad\ culm arIOn m the arv zone and hyaro power generanon

A..bout 50% of the loss of nam.ral forest smce Independence ""'as due to these large scale

development projects The Mahaweh development project alone lead to the clearance of
about 200,000 ha of natural forest, dlsplacmg about 20% of the elephant populatIon

G\~SA, 1991) As a result of the development aCtlvltles the forest cover has

decreased from 84 % of the land area In 1881 to 23 9% m 1992

The lffioact on blOdiverslrv In terms of loss of speCIes m natural habItats due to

ae\ elopmem act!' mes of the past ""'Ill never be knov.. n The tnreat of furore surVIval of
speCIes will become greater as theIr habItats dnmmsh and gets fragmented The forest

cover ill the wet mtermedIate and montane zones, whIch IS more Important m terms of

bIOdn ers!'t) and envrronmental servIces cantnbutes only 15 9% to the total forest cover
(!\ .<\RESA 1991) Because of dense human populatIon the loss of blodiVerSll:V IS
greatest In the 'Wet zone where endemIsm IS hIghest (FSM:P, 1995) However, recent
studIes show that me rate of naroral forest deplenon (clear fellmg) has stabIlIzed

(V.-ategodakuIIloura and Kotagama 1995) ~evertheless, select1\e Illegal over-han-estmg

of natural forest tImber and non-tImber forest products, for domestic or export may
further cause L.~e loss of blOdIversm m the furore too II

11 Pe-sonal commumcaoons Mr Surul Ll\ anal!e FOr::SI DepartMent Sn Lanka
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2 3 2 Market faIlure

The market IS the most wIdely used (mcludmg Sn Lanka)econoIDlcs system Wlnlst the

market system IS efficIent m allocatmg many resources It clearly fails m the allocatIon

of bIodIversIty resource The market fails m the allocatIon of bIOdIversity due to

ImperfectIons m the market, lack of non-attenuated property nghts, prevalence of

exrernalltles, publIc goods, and mabIlIty of the market to denve true preferences of

SOCIety mtra and mter-generatIonal The market IS unable to reveal and appropnate the

total econonuc value of bIOdIverSIty Hence, Sn Lankan SOCIety contmues to take

eCOnOlTIlC deCISIOns based on under-valuatIon of bIOdiversltv

l'\ana'i. akkara (1995) has studIed the 'Intellectual Properrv RIghts (IPR)' In Relauon to

bIOC'\ e-sn consen anon It reveals that the present Sn Lankan patent regulanons as

bea\ ll..... bIased tov.ards mdusmal patentmg and does not prOVIde for deflIllIlg propert)

ngnts on bIOdIversIty It has recommended that property nghts of bIOdIversIty to be

vested on the state OutsIde (mrernatlonal) access to genetlc resources to be prOVIded on

\ alld prospectmg agreement Ro\\ ever defmmon of detaIled properrv nghts would be

worJ:.\ IS questionable Propert) ngbts would be worthy and effecm e only J.f markets

develop for blOdiversItv prospecrmg The mtematlonal eVIdences suggest that effecnve

blOC \e-S1t\ prospe~tmg markets rna\ not develop (SImpson et al 1996) !\evenbeless

on me pnnclple of 'precautIonary management of resources' developmg property nghts

on bIodIverSIty should be a national pnonty

2 3 3 PolIc' failure

v'ne'1 markets fall to achIeve soclallv deSIred allocatlon of resources gove:nments may

thrOolgh economIC polle\ mtervene to correct market fallures These polICIes could take

the form of dIrect market regulatIons such as pnce flXIDg of mputs and commodItIes,

settIng asIde resource use (conseryatlon areas) and allocatIng quotas for productIOn and

marrect rnark.et regulatIons through fiscal (government mcome and expendIture) and

monetaJ.7 (regulatIon of money rnar1..ets) controls

The government InStItutIOns rna" be mefficient m the management of resources due to

mternalItIes and pnvate goals. redundant and nsmg costs, denved externalltles and
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dIstnbutIonal mequmes (Wolf Jr 1979)

Government ownershlp of land (80 % of the land m Sn Lanka) may lead to undue

pressure on the pnvately owned marketable land for constructIon and agnculttlre leadmg

to rapId loss of bIOdIversIty ill such lands In a recent smdy (Batagalla and Kotagama,

1996) It was found that nearly 90% of the land under Kandyan Forest Gardens have

been pnvately owned (sznnakara) for least two generatIons These lands are the fIrst to

be used to construct houses due to hIgh secunty of tenure Also It was found that land

fragmentatIon and thus reductIon m the land holdmg SIZe lead to reduced dIversIty of

specIes

In 1965 lands m the KnudJes forest range was alIenated to pnvate entrepreneurs to

culIn ate caraamom WIth the aun of ea...'"!llI1g foreIgn e:x.change ThIS lead to rapId Illegal

cLlrn atlor of cardamom whlch has destroved the blOdn eT"sIt) of the forest The numDer

of trees m the natural forests of Knuckles has been 7, ~1 and 6i m the top, mIddle and

low lavers, respectIvely ThIs has changed to 9, 4 and 4 ill the top, mIddle and bOllom

layers respectIvelv m cardamom culuvated areas

Other than above cursory observatIon there has not been dehberate research on

e......arrmmg the lffipact of e:::onOIIUC polle'\. on blOdIversIt) PolIc'\. changes could have

more enVIronmental Impacts than several proJects':, smce polICIes effect the whole

nallon manv economIC sectOrs and all mdIvidual declSlons made on resource use

FIscal polICIes - taxes and subSIdIes - though lffiplemented to achIeve certam deSIred

SOCIal objectIves may lead to unmtended loss of bIodIversIty SubSIdIes gIven for mono

cropped agnculture may lead to cleanng of forests (as may be the case around SmharaJa

forest ill the c.llm atIon of tea) or bIodIVerSItV nch home garaens (as may be the case of

Kand) an Forest Gardens) etc These Issues are bemg currentl) researched (Banagala and

Koragama 1996) The effect of monetarY pollcy (regulatIon of domestIc money mark.ets

and exchange rates) on bIodIversIty has not been studIed m Sn Lanka

11 Pro.!= an: mvestment acovlOes that an: clcarl~ Idenuficd m terms geographIcal temporal admmlstra.ove
boundancs ec: En\ uonrnemal unpact assessments should be done for speCIfied projects m Sn Lanl...a
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Pohtlcal faIlure

tl systems are expected to represent socIety's preferences and allocate resource

:he market fails However, the polItIcal system too could faIl ThIs IS due to short

mzons of polltlcal plannmg, encouraged by short penodIc electoral systems and

Ie to electoral dIVISIOns of connguous namral resource bases and polIncians

; to compentIvely satISfy her!bIs constItuency The econoIDlc management of

:rslt) requIres a long term planmng honzon and preferably a natlonal plan

:e electOral actIvIty These Issues have not been gIven the due Importance despIte

Jurce use deCISIOns are very clearly and dommantly taken by the polmcal system

Lanka GIven the rapId changes that are oc:::urrmg In the sphere of pollUcal

s In Sn Lanka SOCIo-economists rnav v. ant to InVestIgate the Impact on

::-Slt:\ of suen change

gh not 'scIennfically proved' and IS tautOlOgIcal, It IS fact that weak law

~ment In natural resource use Issues IS due to - In common persons Jargon 

tal Interference' ThIs would have lead to Increased rates of agncultural

chInent and tImber CUttIng etc In Smhara]a only 66 % of the forest remaIns

;\ forests rest has been encroached (Baynard a.'1d Femando 1988) IS

Insen anon of bIodIversIty IS an up-hill clImbing task' , gIven the present pollUcal

p.le system, In whIch the mdIvidual, the natIon and the present generatIon IS

Tne COSts of bIOdIversIty conservatIon IS pnvate, natlonal and borne by present

~Ion as foregone development opportUnItIes but some of the benefits of

ersiry consen anon IS publIc, mternatlonal and are proIDlsed for the future Smce

~an SOCIet\ has opted the marl"et economIC svste'TI and the !:!:lobal mclmatIons are

~ arcs me perSIStence of the mark.et econOIIllC 5\ stem It would be best to address

Ilures of the mark.et that were mentloned above to conserve bIOdIversIty

!nmental econOIDlCS pro\ mes a framework. to address conservatlon of bIOdIversIty

.arket econOIDlC S} stem

'\\'hether people should be totallv kept awa\ from fOTeSt for b,odlversll\ conservaoon IS a contenISClOUS ISsue
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2 4 Role of EnVIronmental EconoIWcs ill ConservatIon of BlOwverslty

2 4 1 Market faJ.1ure and role of enVIronmental valuatIon

EconoDllCs IS a sCIentlfic study of human behavIOr, of how choIces are made ill the

allocatlon of scarce resources to best satIate human deSIres EconOmIC theory provIdes

an analytIcal frame work to examme and gUIde dec1S1ons on how best to allocate

resources at mIcro levels of mdIvIdual deCISIon makmg and macro level of natlonal

polIcy ma1J.ng

-\mong the \ anous economIC S) stems that are adopted folIo\\' mg are the mo most

prommem systeos

(1) Centrally planned (command and control or commurust) s}stem The

promment feamre of thIs S) stem IS that a central planmng orgaruzatlon

deCIdes on resource allocauon

(1) Free mark.et (CapItalIst system) The marh.et coordmates "WIshes and

aol1mes of mdlvIduals" on consumpuon (demand) and productlon (suppi,)

tIIrough aecIdmg pnces The relatIve pnces aeClaes on resource
allocatIon

Tnere are theoretIcal and practIcal pros and cons of the desrrabIlItv of the systems

Therefore man) countnes mc1udmg Sn Lanh.a has adopted a mD.. of the two econorruc

s) stems The current trend however IS more mclmed to adoptmg the marh.et econOffilC
S) stern

The market econonuc s) stem presumes that mdIvIdual \ alues mah.e up SOCIetal values

Values of resources are not mtnnsIc and that value anse due to human deSIre to

consume Thus the ,aIue for the enVlfonrnent anse because people deSIre to consume It

The consumptlon of the enVIronment could dIrect such as to convert It to other

productIve forms (wet land habItat used for housmg and other purposes) or to use

phvSICal products that are prOVIded naturally (fishmg m natural v. ater bodIes), to use It
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for amemry value of the present generatIon (recreatIon of sIght seemg, SW1ID.1IllIlg

boatmg etc) or to opt to "not physIcally use" Wlth the expectatIon ofusmg m future (as

expectaoons of dIscovenes that would benefit humanland on use of genetIc resources

contamed m the natural envIronment) or opt to "not phySIcal use" the enVIronment for

natIOnahstIc and altruISOC reasons etc, of preservmg the enVIronment for future

generatIOns

If property IS defmed and enforced, If perfect competItIon prevalls 14 then the mark.et

would allocate resources efficIently, under pre'\aI.1mg dIstrlbuoon of mcome EfficIencv

IS meant as a sItuaOon where resources are allocated to "best" satIsfy human deSIres

under condmons mentIOned above

DeSDIte the s-rrength of the mar1.e' svstem m efficIe·u allocanon of resou:-ces It has

weak.ness mternaI to the S\ stem too that leads to the fallure of the mark.et These faIlures

anse m followmg SItuatlOns

(1) Barners to perfectly compeutlve markets (such as m the case of

econOIDles of scale allowmg for monopolIes)

C) DeficIe'1CleS In propeT"t\. nghts eltJ.~er m defmmg nghts or In the

er..forceMem of ngnts (as the case for envIronmental resource such as

clean aIr)

(3) Prevalence of publIc goods, Ie commodmes of willch consumptIOn by

one mdl\ldual does not reduce the amount of commodIty a\ allable to

another mdl\ Idual, (such as the enjoyment of scemc beauty)

(4) ExternalIty when productIon or consumptIon of one person effects

another and IS not comDensated for the benefit or the cost (such as the

upst"eam pollution of v.ater bodIes effectIng aownsrream uses)

(5) Mlssmg preferences and eqUIty

(a) Imer-generatlonal eqUIty Mark.et does not represent the WIShes of

the poor The market works on the WIShes and purchasmg power

14 I e large number of buvers and sellers homogenous products free mobill!] of resources technolo!:, and

Inlormaoon free entr\ and exit 10 the mdusm etc pre.. ails m the man.et
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(mcome) of the eXlstmg dIstrlbutlon of mcome Thus the

efficIency m resource allocatlon mav not 'best' satlsfy the socIety

on asprratlons of equIty (farrness) of resource allocanon

(b) mternanonal equIty Market does not represents the preferences

of the unborn (future) generatlons Hence market may not

allocate suffiCIent resources to meet needs of future generatlons

The market fails (due to reasons glven above) m allocatmg most envIronmental

resources due to Its mabIlIty to pnce enVIronmental resources EnVIronmental economICS

offers technIques to value envIronmental resources WIthIn the frame work of the mark.et

e:::onomiC s'\ ste'Tl The valumg of benefits of envIronmental conservatIOn or cost of

em Ironmental degradatIOn m monetan' tenn pro\ Ides an obJectlve quantItatlve

:omDa:-atJle mdicator, that could gn e guIdance to POllC\ makers to make ratlonal

deCISIOns to efficIently allocate en\ Ironmental resources

2 4 2 Econonucs strateg) for blOmversIt) consen'atlon

Tne conservanon and use of bIodIversIty mvolves the Implementanon of several acnVlOes

&a ought to be c\ cliCallv hru..ea. Tnese actn mes are Idenr'fied In figure 7 BIOa.n erSIt\

coula De consened and used only If owners and contnoutors to the consenauon and use of

blOQIversity are compensated equivalent to foregone OppOrtUnIty costS and the compensanons

are equItably shared

For susramable use of blOdiversIty It IS mItlally requIred that the SOCIety through mtellecmal

dellberauon and a\\areness creauon understand what IS bIOdIversIty and why It should be

conserved'~ Tne outcome would be the SOCIety bemg convmced that blOa.n e"'sIt\ has an

econOI1llC value m use and thereby ne"'..d to be sustaInabl) used The actl\ mes tJ.'1ere on ought

to be pragmanc

15 There ISn t yet a precISe understandmg of .... hat IS blodlversltv The absence of precise definition and measure of
bJodlversm hmders effecove management The difference betw~n blOlo!!lt:al resources and blodlversltv rcmams
ambiguous The ethical obJecnve of prcservmg all e:tlStmg blo<!Iversll\ IS ofren mJ:tcd up With anthropocenmc
econolIUc obJecove of conscrvmg what IS of value to human bemgs
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Figure 7 Strategj Cycle for BIOdIversity ConservatIOn and Use
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It IS rITst requITed to have mformanon on bIO dIversIty Th1.s InformatIon could be

collected through research/sample surveys of fauna and flora 16 Upon havmg

mformanon on eXIstmg bIOdIVerSIty decIsIons could be made on optnnal extent on

10calItles etc, to be conserved 17 Conserved bIodIversIty requIres to be used The

productlon of some bIOdIversIty uses, such as genetIc Improvement of agncultural
producnon possibIlItleS would requITe the apphcanon of biO technology 18 Next the

values of the products need to be known Smce the markets do not value some of
bIOdIversIty uses (mdrrect use, optlon use, bequest use eXIstence use) values may have
to be estlIDated19 These values then have to be aDpropnated~O The appropnated

values have to be fmallv shared among the custoOla'1S and those who contrIbute to
~lgenerate use values of bIOdIversIty

16 Informaoon on blodlversm would help In us conservanon tbrougn pnomv semng of habitats to be conserved and
also m expecl10ng the use of blodlversuy InfolUlanon gathenn2 IS IDlClJecmal1v smnulanng and bnngs personal glof'
thus has ItS IOternahzed mcennve In the contrarY bloc!lversu\. consef' aDon lIIIplemcmaoon IS more a public acn\ It\

With most benefits external to those IDvolved Both acnvlOes resear.:h and unolementaoon compete for the same
lmuted resour...es In the past mIerestS and Investments have hcenmore on research and mfolUlanon gathermg and
rame- less on UlIDlementaoon of blO dlve--sm conservanon

1- II need 1D be recogruzed thai decISIOns on bJodlve"'SllV conser.anon (ex sclecnon habitats and eXlent) should be
nOI based sol~h on ecologIcal C"llena bUI should also reco!:lUZC soc10 c_onorrnc cntena Some sucr SOCICl-CconOml.
c~ C-", are 1D conslde the possibilil" 01 rnax=lOg complementa"'\ ~n'fits aopropnaang use values 10 the shorest
possible ome me enunenc: or threat. comparaove advantages u\..ehhood of su::cess etc An approach of conserving
exten of safe muumum IS most appropnate

18 Although blodlversllV IS most found m poor countnes blOlCChnolog-. IS most found m nch countnes Therelore
cooperanon between nch and poor countnes IS reqmred ThIS requires processes of bloc!lplomacy

19 To qUOlC the StralCg; for BlodlVe"'Slt\ Acnon Plan of Sn Lanka It would be useful If some quannfied economl~

value could be placed on the components of biodIversity nOI only of those components !hat arc (dlrect!\.) used but
also the oopol'Ulom cos of consCf' mg blOdlvetsllV Such an econoltlJ~ valuanon IS a longstandmg conundrum bUI one
thai deserves to be an:.emoted however difficult the cas\.. and howeve unoerrec the resull achIeved

~o Blodlversll" prosDecnng refe"'S to the pro~ss of appropnaong COll1Merclal \ alu"s of blOd[\ er;1l" products The
moS! !:Down example of blodlVetsllj prospecnng IS between the CoSta Rica S l\anona! Blodl\ erslty InsOlUte (INB10)
and the US based pharmac=uocal finn Merck &. Co Ltd The agreement between the twO parnes was fmancmg an
mroal research budget of US S 1 135000 (for:! \ear;) and thai ro\a1oes "'ould be paid to I"-<Blo of an\ lIIvennon of a
commercl.a1 produc INBIO [0 comnbute 50% of the ro\alt\ 10 the governmem nanona! par\.. fund for the
conservanon of those

21 The lu!:heSl blodlversll) IS found Intetnanonall) and naoonalh amons the poor nanons and poor people TropIcal
forestS that COVe" 7 % of the earths surface COntaUlS 50% of all specIes However biotechnology IS avaJ1able m the nch
countnes T!us suggestS the ne-..d for coopennoo between nch and poor countnes ... hlch would allo'" the use of
blodIve"'Slty What IS equal!\. Ilnponam IS the shanng of the value of blOcllversll" Currendy developmg counlly
germolasm adds US S 50 buhoD! year Developmg country gemplaw adds US S :;: bllllon/vear to tlle
phannac..-uocal mdustIy In USA It has been CSDmated that medIcines denved on lnchgenous lJiowled2e accounts for
US S 43 000 lIll1l1on of whIch less than 0 001% goes to lncllgenous people
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Sustarnable use of bIodIVerSIty requIres

[1] The completIon of the cycle of act!vmes,

[:2] The benefits of bIodIversIty conservatlon and use are larger than the costs

of bIodIVerSIty conservatlon and use, and the benefits and costs are

eqUItablv shared

PolI::Ies snould be Implemented to ensure that the cycle IS effectlvely completed

However at present what has been at least moderately achIeved IS the formal gathenng

of DlOCIVe~Slt\ mforma~lOn and the de\elopment and ImplementatIon of some strategIes

for .:onse' aTlOD of mosth naTUral habItats Pohcles and strategIes for bIodIversIIV

u".hzatIon has not been adequateh addressed at the natIonal level (Kotagama 1996)

For susramable use of bIodIVerSIty It IS necessary that the benefits of use are larger than

COSts of conservatIon BIOdIversIty conservatIon IS a land use economIC polIcy ISsue Z!

The benefit of bIodIversIty conser. anon IS the ablht) denve satlSfacnon through use of

blodIVersI!\ drrecd\ mdrrecd\ etc The cost of bIOQlVe'"SItv conser. anon IS the value of

de\ elOpne'1 opDorJ.'"'.l 'es foreg0ne on Ia.TlO (rnanre t0C) Tne opnorr..mlt\ cost of land

..vould De de:x:ndent on the s--..age of developmem of the coUIlt!'), on macro-econOIDlC

.... O-J.iaDles(~ pol1cIes), welfare pol1cles, msnmtIonal strengths (propertY nghts) etc, There

are numerous land use OptIons VIZ, preservanon, conservatIon and conversIOn These all

have a role m ensunng sustaInable development Large number of bIoc!IversIty benefits

whIch are not normally exchanged. m mark.et are generallY Ignored ill decISIon makmg, on

land use unaer.'aluanon of these welfare enhancmg ser. Ices rntroduce dlStoroon to effiCIent

"-esour:::es allocanon Tnerefore anv de:ISIOn made on land use optIon must De based on the

total e:onOIDlC value 1 e born marketed and non marketed benefits

:1 See Pmnalanda and 1.oClgama (1994) on apphcanon of mulu obJecnve (conservanon and agnculrornl) lInear
programII1l1Jg anah SIS on land use allocanon In the KnucUes forest region
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CHA.PI'ER 3

REVIEW OF ECONOMIC THEORY VALUE OF BIODIVERSITY AND

METHODS OF ESTIMATION

3 1 The 1\1eamng of EconoIDlc Value

It IS unfornmate that even econoIIllSt do not agree on what 15 econorruc value Robmson (u d)

an emment econoIIllSt on revIewmg the meamng of econonuc "alue has concluded

\ alue '" ill nor help It has no ope'"atlonal content h 15 Just a \\ ard'

WhJ.1e such bold conclusIOns based on cone---pmal gymnastlcs 15 warranted to stretch the

borders of lmowledge, such mav not be useful ill meetIng WIth pragmatIc needs Both,

econonusr as well as ecologlStS would agree on the eXlStence of value of bIOdiversItv Thev

rna) aisagree ""hether It could be valued and should be valued, whose values to consIder If

It should be \. alued w:hat ougm to be the umt of "alue etc Some of these ISsues are

ms~usse:. Delo'"

"Whv Yalue? ValuatIon of biOOlversIty IS fundamental to the effectIve IIDplementanon of

convennon on biodiversU) conser\. anon (Brown and Moran 1994) Knowmg the value of

blOdIversltv could facilitate polley decISion makmg on conservatIon and use of blOdn·ersity

(such as ill decloillg land use for bIOdiversIty conservanon by comparmg cost and benefits of

alte:names land uses pro\ Idmg econormc IDcennves/ dlS-mceotIves, enactIDg laws etc ), ID

p:1onozmg and allocatIng Danonal mvestmems for conservatlon and to bargam v:. 1m
illtematlonal cornmumt) to appropnate values of biodiversIty etc

"Whose Values? There are two dISCOurseS on the ISsue of whose values should be consIdered

ill the "aluanon of bIodIversity These two are the anthropocentrIc and eco-centrIc

dIScourses
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The antbropocentnc dIscourse whrch IS based on western Chnsnan ethrc and market

econOmICS, consIders bIOdIversIty as a resource for human use Hence value anses on human
preferences to use the resoUIt:e and on the scarcIty of the resource The market econOmIC

system. IS able to aggregate mdIVldual preferences on resource use to denve socIal values 

referred to as market pnces EconomIc value IS thus a relatIonshIp among people and

between people and resources

A..n econormst estml.atmg value of bIOdIversIty In a market econoIDlc context. IS not glVlng

her/hrs personal value but IS denvmg the values gwen by the SOCIety on bIOdIversIty An

econormst m posmve (obJectIve) anal]SIS IS essentIally' holamg a IDlITor to the SOCIety" If
SOCIety IS confused, Ignorant (of the value of bIodIversIty) or even selfISh (thus destrO\mg

blOdIversIt\) an econoIIllc stUdv that IdentIfies these characterIStICS through low econOmIC

values snould nm be blamed! The econormc \.alue of bIochversity IS not IntrInSIC, absolute

or permanent It IS aenved, relatIve and dvnarmc It depe'1ds on dynarmc relatIonshIp among

people and bIodIversIty

The eco-centnc VIe'W of value IS based on the thmkmg that biodIversm has an mtnnsIC value

of Itself BIOdIversIty bas It own nght of eX1SIence as much as human bemgs do Human
bemgs are onlv one comuonent of bIOOlversm EveI' person has an legItImate nght m

GemO':~lIC SOCIe'"\ to claIm that Olodiversm has Its 0\\'11 nght of eAlsrence The fact IS that

such preferences are forced to be revealed through the econoIDlc system If SOCIety bas

strong eco-centnc values, SOCIety may opt not to gIve hIgh values to desnucuve use of

bIoClIversI[\.

urnt of value Money bas been globally accepted as the UnIt of measunng value Mone\. as

Ulllt of measureme'1t of value enables the conversIOn of dIfferent forms of goods. SeI'ICeS

re<;ources to a common comparable denOmInator ThIs facIlItates comparison of alternauves

and thereby facIlItates better decISIon makmg

Total and Margmal Value Total value refers to the total satISfactIon gamed m the

consumptIon of a commodIty Margmal value refers to the satIsfactIon gamed per urnt

mcrease m the consumptIon of the cornmooItv GIven all other commodmes consumed IS

kept constant, the mcreased consumptIon of a commodIty wIll mcrease total value will

mcrease at an mcreasmg rate. then mcrease at a decreasmg rate. reach a maxrmum and then
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reduce CorrespondIng to the change m total value the margmal value will mcrease and then

decrease TIns ObVIOUS law of namre can be understood by consldenng the consumptIon of

any good (say nce) by any person (say your self) AlI' as a commodIty IS consumed In

breathIng to mamtam me Thus arr must have a lngh total value Pur however has a low

market value Pur for breathmg IS rarely pnced Market values are based on margmal values

(the value of an addmonal UIllt) and not on total values DecISIOns on the quantIty to

consume of a commodIty IS based on margmal values In the market m purcbmg a

cornmo<hty a pnce has to be paId. 1 e a margmal value gIven up m terms of consummg

some other commodIty Hence a person will always equate the pnce (margmal value given

up) to the margmal value gamed ill decIdmg the quantIty of a commodIty to be purchased

If the pnce IS lower than the margmal value gamed more will be purchased and VI.se versa

l\rr for breatbmg although has a h1gh total value has a ze"o margmal "alue (a zero mark.et

p~cef \ alue) BlOdiverslt: smnlarly althougn has a hlgh total "alue could have a lov..

rnargmal \ alue 'Where margmal value IS low more of 1£ IS used The purpose of econoIDlc

analySIS IS analYZIng deCISIOn mak.mg on conservatIon and use of bIodIversIty Hence the

relevant conc.....1Jt of value IS margmal value

32 The Concept of Total EconoIIDc value

Tne \ alue of 0100.1\ erSI!) resource IS e\.pressed In terms of Total Econorruc value (TE\'")

The components of TEV In relaoon to Sn Lanka were descnoed m secoon 2 2 To bnefly

reIterate, TEV IS comprI.sed of Use Values (lTV) and Non-Use Values (},TUV) l.JV are

Drrect Use Values (DUV), Indrrect Use Values (TIN) and Opoon Values (OV) NUVare

Bequest Values (BV) and Ellstence Values (EV) In an Equaoonal form TEV of bIodIversIty

resource (sa\ X SmharaJa habItat) can be expressed as follows
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3 3 EconolI1lc Value of Bu><hversIty

The value of blo<hverslty IS the dIfference between TEV generated by a lugbly dIverse (say

TEVJ and a less dIverse <TEV0 bIOlOgical system (gene, specIes, habItat), I e value of

bIOdIversIty = TEVh - TEVl Though thJs defmmon IS conceptually correct It's pracocal

applIcatlon IS dIfficult One would have to decIde a base case (a less dIverse system) to

esumate values of dIverse system Valuatlon of bIodIversIty WIthOut a base case may not be

useful In polIcy decISIOn malang, where companson IS requIred However due to mability to

accept such a base pracocally what IS est:rrnated as the value of bIodIversIty IS the value of

bIOlOgical resources m a gIven habItat :..

3 4 Techmques of BlOwversm "aIuatIon

\ aluanon te:.::bruques(V1') that could value bIOd.lVersItv are broadlv classIfied as objectIve and

subjectIve technIques ObjectIve technIques mIoally estImates the "phvsIcallmkage" between

the changes of bIodIversIty and the change (damage funcoon) of marketed commodmes

Tne level of damage IS subsequently valued usmg mar1.et pnces of those commodmes

The subJe:.::tIve valuatIon tecbruques can be classIfied as revealed preference and stated

preference tecbruques Revealed preference techmques presumes that the value of

bIOOlversltv IS mclude m the pnce paId for a marketed asset Therefore the pnce of an asset

IS decomposed (through econometnc re:.::hmques) to esumate the value of the bIodIversIty

The stated preference tecbruques dIreCtlv ellcIt (by survey techmques) the value of the

bIodIversIty from mdIvIduals The pnncIple upon whIch each V1' IS based, the steps of

conducung the valuatIon the ad\ antages and dISadvantages of usmg each technIques IS

bneflv ex-plamed next A pOSSIble appllcanon IS also mentloned

23 !'<evenheless the~ are econolIllc stUdies thaI have even consIdered the geneDc dlffe~nces between speC1CS 10 gUIde
pohey decISion mal.mg on whal speclcs 10 p~serve (Vvellzman 1993)
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341 ObjectIve ValuatIon Techmques

3411

PnncpIe

PrOdUctIVIty change

Where a change ill bIOdIversIty, effects a change ill the productIon of a marketable

commodIty, the value of blo<hverslty 15 estImated by the market value of the change m

quantItv of the commodItv

"\1ethod

The method CODSISts of!Wo steps as follows

(1) Estnnanng the relatIonshIp between the change ill bIOdIversItV and the change

ill quanuty of marketable commodIty

C) Esumanng monetary value The change ill the quanmv of the comrnOOItv IS

muluplIed by the market pnce of the commodIty

~d,antages

(1) If data are a\ auable, the method 15 anal\'Ucally sunple

(:~) Due to the pure SCIeTlt!fic base on the esumauon of damage functlon and

close relatlon to market It 15 illtelligIble, and It appeals to pure SCIentJ.ST..s who

do not receIve knowledge on econOmICS and other SOCIal SCIences

DISadvantages

(1) Data on damage functIon are not reaailv available Even If avatlable may be
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SIte specIfic Esnmauon of damage funCOODS could be expensIve ill terms of

tlIIle and resources requrred Esumaung damage funct10n could have teebmca1

problems of 150laung the cause and effect from other extraneous factors and

of accountIng for natural change that occur

(2) Market pnces use for valuanon may be dlStorted (doest not represent true

SOCIal values)

(3) Onh use value of bIooIversu:j COUld be esumared

PossIble .\pphcatlOn

Ornamental fish are sold to foreIgn and local markets on a explICIt market pnce Coral reefs

are breedmg grounds and hYIng habItat for many types of f15h The ornamental fish mdustry

m Sn Lanka 15 largely dependent on coral reef habItats The coral reefs are bemg depleted

rapIdl\- due to "anous econormc acnVlOes rangmg from dIrect extracnon to produce lune and

due to coas..al pollutIon etc A,.n ex.ample IS the coral reef m the Hexade manne sanctu.a.r\-

The value of blOdIversIt) of a coral reef could be estImated If the techmca1 relanonshIp

between loss of coral reef bIodIversIty and loss of ornamental f15hery 15 establlshed

3412

Pnncrple

PreventIve cost and replacement cost

The \ alue blodIversIt) 15 eStlIIlated b) estImatIng the cost people mcur to prevent change on

bIodIversIty or the ex-pendmrre people would IDCur to replace the changed bIodIversIty to Its

UllUal state
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Method

Two methods could be used

(1) Estunate the actual cost people mcur to prevent or restore change m

bIodIversIty

(:2) Esnmate the preventlve or restoranon costs based on 0plTIlon of recbrucal

experts

Ad,antages

( 1 ) Does not requIre sopmsucared methods of anah SIS

(:) Due to the clear mmmve pnnclple the preve'ltlve or restorauon cost

esnmates may readIly be acceptable by those \\ Ith no knowledge lD

econonncs

DlSad.antages

11) The prevenme cost tecbruque assumes that peo:Jle 2.:"e a\\ are of change ill

bIodIversIty and would take prevennve acnon

(2) The teebruque 15 bIased on values of the nch who could afford prevennve

COst

(3) The recbruque assumes that the benefit from preventlve cost 15 solely the

prevennon of damage due to loss of blOdIverslty. whereas the expendlIDre

could gIve other benefits too

(4) Replacement cost assumes that the angInal bIOOl\ ersltj coula be fully

restored ThIs may not be recbrucally possIble

(5) The methods will recogD1Zf" values only of those people who are atternptmg

to avert the damage due to loss of blOchverslty by bemg on-sIte It rna... not

recognIZe the values of those people who have totall) moved from the SIte of

toe damage m anuclpatlon of It
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POSSIble applIcatIOn

35

-\d'l anlages

(1) The analyucal method IS SImple

(~) ImelhglDle to polley mak.ers

V.~nere blOQIVerslIY effects the health of people, the value of proaucllVIry lost (or gamed),

medIcal treatment cost (or savmg) and m the case of death the presem value of lost (or

savec) prodUCllVIt) of the person IS conslOered as the \alue of the bIodIversIt}

Human capItal

PnnCIple

!\lethod

The applIcanon of the human capItal approach IS sIID.I1ar to that of producnvlty loss (gam)

approach It requIres to establIShed the !.Ink. be'Ween bIodIversIt}' and the effect on human

health and the number of persons effected IS quanufied the loss (or gam) of workIng days

and !.'le \\ ages earned are known to estImate the \ alue bIodIversIt\

3413

Elephants are a endangered specIes The elephant: popuIanon 15 dwmdlmg rapIdly due to

habItat destIUcuon There are many attempts to prevent further redueuon ill the elephant

popuIanon Those attempts take dIfferent forms VIZ, mvesung on electrIcal fences, dnvmg

elepnanr to better habItat etc The cost of these mvestment done to prevent the extmeuon of

elephants may De consIdered as the value SOCIety (wIllmgness to pay) gwes to conservmg

elepnams Also It IS found that farmers m the Handapanagala have change the crops

culm'ated to crops that elephant do not consume The cost of thIs change (though Irul.y be

10\\ ) IS an prevenuon of daIrul.ge to crops by elepbanIs
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DlSadvantages

(1) The labor markets (wage) and health care markets (pnce of health care) may

be dIstoned

(:?) To cODSIder the value of unemployed and poor as zero could be an

meqUItable proposltlon

(3) PsychologJcal costs of suffermg and long term chromc condmons of Illness

will not be valued.

(.i) Valumg human llfe moneranly may be ethIcally objected

PossIble applIcatIOn

II"' SlUlauon where degradauon of OlOQIVerslty leads to an mcrease of dISease causmg msect

I orgarusm The"alue of biodiversm can be esumated m terms of loss of human capItal

The \ alue of med.1cmal plants used orrectly m producmg medicmes can be valued mrerms of

\alue of expeDSIve subsnUlre med1cmes or \alues of lIves saved

3414 Hedoruc value

Of me NO heaomc rechmques of \aluatIon VIZ, Propeny value and Wage drfferenual

tecnruques only the property \alue method IS relevant m valumg blOmverslty

PrmCIple

In me absence of a marh.et for blOo.vers.ry the \alue of It IS obtamed frOM pnces of

su.-rogares of property \alues Thus It 15 presumed that the property \alue encompass a value

of bIodIversIty Funher that the value of bIodIversIty could be decomposed If all other

factors oerennmmg propert} \ alue are knO'WD

Method

Data IS collected on the value of property m varymg bIodIversity habItats and the factors
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effecung the propenv value Through regressmg the property value WIth the factors

detennme those along WIth bIodIversIty va..TJables the value of blodlverslty IS estImated

37

(1) Could eSUITlate TEV

DISadvantages

Travel cost

I 1\ :!'Jeeas a large data base

C) ""\eeds use of staTIsncal techmoues \ lZ regressIOn ProDlems V.lth use of

regressIOn technIque are therefore assOCIated v. Ith tne te::hmque

(3) BlOQlVersl1:Y as a \:iJ.J.able may not be accurately ouantIfiable as requIred for

regreSSIon

(4) Markets for properry and may be dIStorted due to government mterventIon

(5) People may not be aware of the bIOd.1versuy quallt) dIfference

(6) l'ot so mrelhgible to rechmcal SClenUStS and pobcv makers

PrInCIple

The value people place on bIOdIversIty IS esnmated based on the cost of travelIng to a SIte

and the value of productIve tIm.e that IS lost., m VlSlung the SIte

DIvers landscapes fauna and flora make-up beaunful scenenes Land SIte that face beautIful

s::enenes fetch hIgh pnce than otherwIse Tounst hotel demanas such SIteS resultIng to

Increased propertj \ alue Data on propert) \ alues thus could be used eSllIDate \ alue of

Q!ve-s habItat

POSSIble appl1canon

3415
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Method

The area surroundmg the concerned. SIte IS dlVlded m to equI dIstance concenmc

crrcles/zones VISItanon rates for each of the zones are calculated The vISltanon rates are

regressed on travel costs and other SOClo-econOIIllC vanabIes for each zone to denve

demand curves for each zone Consumer surplus (value) IS esumated from the demand

curves

A..dvantages

(1} Total econOTTIlC 'Value of blodlversII} rna\ be esnmated

DISadvantages

(1) HIgh data requIrement

(~) .-\nalyncal procedure IS complIcated Problems "'lID use of regressIODS arISeS

(3) CODSIoenng the value of producnve ome may be erroneous Ji travel IS

unden:aken dunng leJ.SUre or by unemployed people

(4) Travel Irself may be part of the pleasure of vlSlung SIres Hence people may

spend mgh travel cost for the pleasure of travel rather than gam pleasure

form \'!SIung the SIte

(5) ~ trlp may be to mulnple SIteS In such SIUJanons oecomposmg the travel cost

to a smgle SIte may dIfficult

(6) Tne \alue of blOdIverslty esomared by travel cost does not consIder the total

'\alue of the enVIronment It Ignores the opoon and e}JStence value It also

Ignores the benefits denved from the SIte to those who do not vlSI1 the SIte

such as those lIvmg close to It

(7) ~ccess to SIteS may be aruficlally controlled 1 e reStrlcted market

(8) Travel costs to urban amemnes may be small and travel too could be part of

the pleasure Most urban amemnes would be used spend IeJ.SUre dunng Don
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produeuve urnes

POSSIble applIcatIOn

Sn Lanka has several habItat that are conserved for bIOdIversIty, such as Yala nauonal park,

Honon plaIDS Bundala etc These are VlSIted for recreatlon and other purposes by many

foreIgners and locals TheIr travel cost data could be used to esumate the value of these

habItat

342 SubJectne EnVIronmental valuatIOn Techmques

3~21

PrInCIple

Contmgem '\ aluatlOn

People are dIrectlv asked the willmgness to pay for the conservanon of bIoci!versItv or the

v" I1JJ.ng::tess to accept cornpensatlon for the loss benefits of DIodlversIty, assummg that people

are av. are of Lie Imphcanons of change m blOdlversIt'\ on human welfare

!\Iethod

Sam:ole SUIVe\ s are conducted to elICIts peoples valuanon on wIllingness to payor accept

DIfferent teehruaues are used (open ended quesnonmg blQamg games etc ) to ehcn

responses

Ad,antage

(1) The teehmque 15 able to esumare total econonuc value of bIodIversIty

(2) The only applIcable teenruque for valumg bIOd.IVersrty components that do not

have even an mOJIeCt market
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(l) The teehmque 15 of hypothencal murre Thus Its results may not be readily

accepted by teehmcal SCIentlStS and polIcy rna1.ers

(2) The teehmque has the possibility (whlch could be corrected) of esumaung

bIased values

(3) The teehmque requrres that people are aware of the envrronmental problem

ana Its lIkely unpact

(4) The technIque does not COnsuamL the aemand for a good envrronment on

IDcome Hence estunated values may be unreallStIc

Possible appllcanon

\IV Ith appropnarely deSIgned eA-perunem the method can be applIed ro value specIes

or habItats ill terms of willmgness to pay for therr conservauon

3 4 3 MultI-entena analySlS

Pnn~Iple Vvnere monetary valuauon 15 ImpossIble or unacceptable muln cntena analyS15

could be done to present trade offs between twO phYSIcal \ mables, one represennng the

em1Tonrnent For eAampJe one could De a measure of bIodIversIty and the other the quanUt\l

of el~trICIty generated through drfferent opnons of generaung elecmcltv

3 5 Cntena to ~sess the PotentIal to <\ppl) Emrronrnental"\ aluatIOn Techruques

The cmena that could be consJdered ill asseSSIDg the appllcabillty of EVT's are bnefly

dIscussed below

3 5 1 Data reqUIrement

There are two types of data that could be used \ lZ, pnmarv and secondary data Collecnon
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of pn.rn.ary data 15 generally expeDSIve It requIreS more traIned personal and tIme

SubjectIve EVT's requrre pnmary data whI.1st objectIve EVT IS reqwre secondary data

ObjectIve EVT requIre relIable data on damage funCtIons, wbJch If not a\aI1able would

requrre consIderable techrncal expemse and expenmemauon to generate damage functIon

However SInCe damage functIODS are technIcal, It IS beheved that once estunated those could

used III most crrcumstances

3 5 2 Congruence WIth free market

The major assumptIon on wruch EVT's are based 15 dIat me \ alue of the enVIronment as

been oe"1ved from aggregatIon of mdIvIdual values/preferences Pnce m a perfectly

competItIve mar1.et gIves SOCIal value of resources based on mdl\ IOual preferences Mos!

E\1 s (eAcept conungent \ aluatIon te:hnIque) depend mdIrectly on a mar1.et pnce of a

cornmomtv that IS effected b) envITonmental change Hence the I degree of perfecmess of the

mark.et" of the consIdered. commodIty determmes the degree of accuracy of valuatIon

3 5 3 ~bI1rty to estnnate the total econoIDlc value of the ennronment

The \ alue of the em Ironment 15 composed of broadh of" use \ alues and non use \ alues 'l se

\ aJUes generall} are more tangIDle (fishenes productIon) and measurable, wlnlst non use

\alues are not (preservmg specIes for the future generatIon) ObjectIve EVT's are mostly

unable to \alue non-use values of the enVIronment wbJlst subjectIve EVT s are able, to \alue

both use and non-use values of the enVIronment

3 5 4 ~aIytlcal reqmrement

The sophlsucanon of statlStlcal/econometncs technIques requITed for the applIcatlon of

objectIve EVT s 15 less than that requIred for subjectIve EVT s

3 5 5 EthIcal! Cultural acceptabilrty

Tecnmques such as the human capItal approach may not be etlucally acceptable, because It

\ alues human me Those teebmques that mdrrectly depend on markets pnces, thereby
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denves values based. on the eX1SUD.g property nghts and mcome dlstribuuon may not be

acc.."'Ptab1e

3 5 6 InteIhgIbility to polIcy makers

TechnIques that could be mUlluvely understood and seem plausIble may be better accepted

bj polIc\ maker and technIcal SCIentISts m case they do not have an adequate understandmg

of e::::onOffilCS
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CHAPTER 4

PHARMACElJTICAL PROSPECTIN"G VALUE OF BIODIVERSITY

IN SRI LA.l\TK..4.

4 1 Role of PharmaceutIcal ProspectIng ill BlOdrversrt\ CODSeITaOOn

Pme'1Lal to use blOGlVe~SI!) to produce pharmaceuTIcals has long been realIZed Around 119

pure cneIDlcal subS'"l2..Ilces eALracted from about 90 specIes of hIgher plams are used for

meciIcmal purposes throughout the world The World Health Orgamzanon has lIsted over

21000 plam names (mcludmg synonyms) that have reported medlcmal use around the world

(World Conservanon Momtormg Center, 1992) In the 19th cenmry, pnor to the adveD! of

me pharmaceuncal mdusrry, medIcInal preparaTIons were denved drrectly from nature

mostlv from plants Often a ID1X of plant partS were processed (gnndmg boI1mg etc ) and

:C'l1SUDe:l The use of SL1:::n medlcmes still commue all over the worla and pa...."11cularly ill Sn

La....Jka The ISolaTIon of aCTIve mgredlentis (1 e specIfic chenncalls that IS effectIve m cunng

a msease) and mass producuon of pharmaceuTIcal IS rereD!, and has lead to the

pnarmaceuncal mdustry The growth of the pharmaceUTIcal mdustry has been of cyclIcal

namre (FmdeISen and Larrd, 1991, Ayl\J,ard, 1993) DurIng the past 20-30 years very fe'W

major new pharmaceUTIcal have been developed from plant sources (A.ylv.ard 1993)

In me recem : ea....-s new technologIcal developments m s:reenmg plant cheIDlca1S have

rekmdled the mterest of the pharmaceuucal mdustr) ill searchIng dISease curmg chenncals ill

plants In addmon knowledge over the nch sources of plant cbeIDlcal dIversIty found ill the

tropIcal ram forest may have also added to the mterest to eAl'lore the potennal of plants m

pharmaceuucal appbeauons (Aylward, 1993)

Conservauon of bIOdIversIty IS an opportunlty cost ill teIIIlS of alternaTIve development

opponumues foregone on land use (such as conversIOn of namral forests to agnculmral use,
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H

=

=

Number of pharmaceutIcal developed from plants specIes [40 m

USA]

fu1:ent of land under bIodIversIty conservatIon [1 billIon hectares the

apprOXJIDate area of tropIcal forests]

.<\ccoramg to esumates by Pearce and Moran (1994) phaJ.-maceuuca1 prospectIng value of a

hectare of land on bIodIversIty conservauon IS 20 US S pe~ hectare pe~ year (Rs 400 per

acre per Year)

Esnmares on ptllli"IDaCeuucal prospec!mg values of MOISt TropIcal MeA.1caD fares! made D)

.<\dger Bro'V.rn CeIYIgIDl and Moran (1995) usmg the Pearce and Moran (1994) model are

1 6 and 90 US SlhaIvr for low, central and hIgh esumares Assumpuon of tb.Ls study has

been (a) 5000 specIes 15 the lower esumare of the number of speCIes m moISt tropical forests

m MeXlco (b) Forest: area 9 7 rmllion ba , (c) Probabilln of success 15 0 0005, (d) Ro}alty

rate IS 5 rc (e) La", esumate a = 0 1 Vun = US S 0 39 mill.Ion / yr (f) Central estlmate

a = 0 5 \-lfn = US S 1 billlon / '\T hlgh esumare a = 1 Vun = US S 7 billIon I vr

Kuman (1995) usmg the Pearce and Moran (1994) model has esumated the pharmaceuncal

prospectmg \ alues of Pemnsular MalaysIa Table 3 gIves the values esnmated for protected

areas

Table 3 Pha.rmaceuucal Prosnecung \ alue of BlO DIversIty m Pernnsular MalaySIa

XS $/ hal Yr)

.<\ppropnauon Rate La" (Vln) MedIum 0'/n) HIgh (\TIn)

100% I 3873 I 9930 695 11

50% 1936 4956 34755

10% 387 993 6951

Nore (VIn) = $ 390 rrulhon (lov.) $ 1000 millIon (medIUm) and $ 7000 rmlhon (hIgh)

H = 711472 ba N = 2826, P = ooסס5/1 r = 5 %
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Above esumates are average values and not margmal values of land under bIOdIversIty

conservatIon It IS the margmal value that IS used ill the decISIOn malang on the opumal

extent of land allocatlon for bIodrversIty conservatIon and would be pard by mterested

prospectors to conserves of bIodIversIty (m a perfectly competItIve market)

Srmpson et al (1995) have esumated the 'upper bound' margmal value of a hectare of land

for 18 world bIodIversIty 'hot spots' The value esumated for Southwestern Sn Lanka IS US

S 16 84/ ha 11lli; IS the second hrghest value next to WeS"'~rn Ecuador (US $ 20 65/ ha)

Tnese swmes suggest that the pharmaceuncal prospe::ung \ alue (average or margmaD as

ve'"\' low (mougb It could have a hlgh vanance) Thus the DOSSIOUIt\ of pharmaceuncal

p-osDe::ung to provlae mcennves (fmancmg)for bIOdIve-sI: conservanon I.S lov"

4 4 PharmaceutIcal Prospectmg Value of BIOdIversm m Sn Lan1..a

4 4 1 1\1ethod of analySIS

1:~s srud\ enmatea tne pha..-maceuncal prospe::nng \ alue of Dlam bIomve-sIt\ m Smnarala

D) usmg me Pear..e and Moran (1994) model It v.as shghtIy modrfied to enable the

calculatIon of average as well as marginal. values of land area under bIodrversIt}

consenanon

n 1"0 (L) = {Np p r a V/n} per annum (1)

It 15 assumed m Pearce and Moran (1994) model thaI the speCIes-area relanonslnp IS lmear

However, the theory of ISland bIOgeograph) (SImpson et al, 1996 quOtIng MacArthur and

\\-llson 1967) have suggested an e},."J)onennal relanonslnp between habItat area and ncbness

of speCIes, 'VlZ

n, = A,.~Z (2)



Vv'here the notanoDS are,

n = Number of specIes of a pamcular taxon

'" = Constant that measures the species ncbness potennal of an area The value

for South Western forest m Sn Lanka IS 61 46 (SlIDpson et al, 1995)

A, = SIZe of an area

z = Falls between 0 15 and 0 35 or on the average 0 25 The average value IS

used m thIs stUdy

B\ usmg eauanoDS (1) and (2) the followmg model can be obtamed

TVme = {"A,Z p r a Vlin} per annum (3)

"'umoer of enaemIC specIes IS obtamed b\ mrroducmg the propoman of endemIc plant

specIes t:O tora! plant specIes ,elOJ to the equauon (3) thus aenymg equanon (4) Only

endemIc plants are considered m the 'valuanon because endemIc plants are the plants that are

econormcally scarce (not bemg found mother countnes) Although non-endeIDlc plants rnav

have pharmaceuncal 'values, Sn I...anha 'Will not be able to fully appropnate such values WIth

aIDer counmes selling the plant m the mar:..et

1\'= = {"A-A,.,z e n, p r r VL n J per a."1l1UID (i)

A..\t m;> = {"A-A,.,z e/n, p r r Ylin} / ~ per annum (5)

!\1Vmo = X, e/n, p r r Ylin z A Z I per annum (6)

-\v ==
M:v =mp

-\verage value of land area unaer bIodIversIt\ consenanon

MargmaI value of land area under blOdlverslty consen anon

-\Vmp was calculated usmg avallable nanona! data on specIes dIversIty m Smhara.Ja, eX"tent of

SmharaJa and usmg average values of mternanonal data on probability of IDvenuon of

successful plant based phannaceuncal the rOJ alty rates, the appropnaoon rate SensmvIty

analySIS v.as done m order to examme the \manon of phannaceunca1 value for dIfferent
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values of pollcy vanables (natlonally controllable vanables), royalty rates and appropnatlOn

rate etc SensmvIty analySIS was also done where Informatlon was uncertaIn, ex, specIes

number m SmharaJa

AVmp 15 consIdered as the pharmaceutlcal prospecong value of blOChver5lty on the assumpuon

of a monopoly market for endemIC bIodIversIty The monopoly 15 due to natural reasons of

plant endeImcIt)

4 4 2 SelectIon of location

The SrnharaJa T\1an tuld BIosphere (MAB) reserve ~ as sele:::ted for the case smd) SInce It

nas been smdled e:AtensIvely and data on speCIes Ol\erslt) v.as reamly available The

Smha.-a,2 - lC'v. lana evergreen ram forests - covers 11187 he:::rare of unolSU1TOed and logged

forest scrub and fern land It v.as declared as InternanonaI Man and BlOsphere Reserve b\

l.:-'BCO ID 1978, then a Nanonal wilderness Area ID 1980 under the Nanonal Wilderness

Auea Act No 3 of 1980 and subseauently a World Henr.age SIte m 1989 (Forest Deparnnem

Undated)

Tne \alue of SmharaJa IS well knov,,'D as a "store house of great blOlogIcal wealth" It IS

descnoec as a '"nch rreasure trove of nature WIth great dIversIty of habItats and a \ast

re:>OSltOf\ 0: Sn Lanh.a s e'1de'1llc soecles-

4 4 3 Data conecnon

Pnma.'.y data were collected by drrect IDtervlews The followmg msumtlons prOVIded the

data MIDIStr) of I\gnculrore Land and Forestry (Forestr\ dl\lSlon), Munstrv of Transpon

EnVIronment and Women Affarre (EnvIronment QI\'lSlOn), EnvIronmental Foundauon

Llffilted Ce) Ion Insutute of SCIennfic and Indusmal Research Re£1SU')' of Patent and Trade

marh., Bandarana\ al.e Memonal l\yurvedlc Research Insnrote Facult)' of SCIence (Borany

Departmem) and Faculty of Medlcme of the Umversn:: of Perademya

Data used In research studles ID other counmes, were collected. on reVIew of hterature

Probability of mvennon of plant based pharmaceuucal, the royalty rate, the appropnauon

rate and the average amlUal value of plant based pharmaceuu.cal so far developed were

collected from mrernanonaI hreramre These s and related ISSUes were dISCUSsed WIth Sn

I...anh.an researchers adrrurustrators and polIcy makers



4 4 4 AnalySlS

4441 RelatIOnshIp of plant specIes dIversrty and pharmaceutIcal prospectmg

value

A smdy on floral and faunal specIes wversI!)' m several forests ill Sn Lanka bas been done

by the Natlonal Conservatlon RevIew (NCR) PrOject of the Forests Department Tb1s stUdy

bas IdenrIfied only woody plant (10 em dbh) specIes dIversIty (table 4) Pharmaceutlcal

prospecung IS however not 1lInIred to wooay plants only In fact It IS generally belIeved,

based on use of plants for mdlgenous medicmes that bushy plants ao have equal or more

potenLal on pnarmaceutlcal prospecung Lower order plant rv-pes too have pharmaceutIcal

prosoe:nng potentIal

Table 4 Wood~ Plant Spec1es Diversl!) ill the Smharaj3 Forest

Fa.m.ilies I Genera SpecIes SpecIes

I Umque I Enderm TIrreatened

I I I I Natlon I World

I 194- I 198 337 28 I 173 31 I 11

Sour...e NCR data base of Forest Depamnent

Data gIven ill table 4 shows r:hat 51 3 % woody plant specIes are enderrruc, 31 and 11 are

threatened natlonally and globally, respe....'l1vely Gunanlake and Gunatlla1.e (1996) reported

r:hat tne toIal angIosperm flora of the 5mbaraJa reserve mcluaillg all woody and non woodv

lIfe forms ill both PnmaT) and secondary vegetauonal elements could be estl!llated to be

around 700 specIes based on several flonstIC surveys and herbanum collectlons InclUSIon of

lower vascular taxa such as ptendophyte, brayophytes mICI'ofungI and hchens may mcrease

thIs to 1000 or even more As eA"plamed earher (see seeOOD $) another possibIlrty to predIct

the number of specIes m a habltat IS to use the theory of ISland bIogeography (MacArthur

and VlIlson, 1967, SlIDpson et al, 1996) Thus the phaIm.aceuoca1 prospecung value was

estImated on the dIfferent sources of data on specIes dIversIty ill Smhara]a and are gIven ill

table 5



Table 5 Pharmaceutlcal ProspectIng Value 'WIth VanatIon of Specres DIVersIty

Number of Source ProportIon of Pharmaceuncal value

plant spp enderruc sPP ill US $/yrlha

SmhaIa]a

337 INCR data base 513% I 62 97

6~'" Based on Island 513% 11811::J_

bIogeography equauon

I 700 Gunatllah.e and 500% 127.19

I Gunanlake (1996)

1000 Gunanlake and 500fc 182 13

Gunanlake (1996)

;';ote x,=61 46, z=O 25, e'n,=O 513, p = 5 m 10000 v n = 1 63 billJon r = 005, a

= 0 1 A",,= 11187 ha

The results mdlcate that the phannaceuucal pro~nng \ alue as mcreases WIth illcreased

mformanon on specIes aval1ability Therefore research smdles to Idennfy specIes dIvers!!)

are ne"'-ded ill oraer to]USufy It'S conservanon However the mcreased average value per

speCies 15 veI) low (US $ 0 181haJyr) requmng pruden:e of such research

4 4 4.2 Relationslup between probability of mvennon of successful plant based

pharmaceuncal and pharmaceutIcal prospectIng value

In the past fev. years, nev. technological development, mcludmg advances ill chermcal

s~reenmg technolOgies have mcreased probability of mvenuon of plant based pharmaceuncal

Ce) Ion Insntute of SClennfic and Industnal Research (CISIR), MedIcal Research Insntute



and Bandaranayake Memonal AyurvedJc Research Insorote are the maID lIl5t1ttltJODS that are

mvolved wIth mInal steps of phannaceutlcal prospectmg acnvmes The VIew of all

mteMewed experts regardIng probability of mventlon of successful plant based

pharmaceutlcal were sumlar All of them expressed that n technologIcal advances m Sn

Lanka are not sufficIent to develop successful plant based pharmaceutlcals" However

exteDSIve research has been earned out m Sn Lanka exammmg porennal to 'harness nanrral

products' for development (Gunaulake, 1986) Over 800 specIes of plants have been

screamed for vanous classes of bIOdIversIty lIDponant phyto consnroents such as alkalOIds,

sterOIds terpenOlds and flavomds The smdIes have IdentIfied 17 plant specIes whlch have

porenual commercIal pharmaceutIcal use

Balance Poganv and Forsmer (1992) has reponed that over the past 30 years, 90 % of new

cornme"-:::Ially phannaceuucal ongmated from 10 counmes- the US, Japan and eIgnt

European counrnes The Whole process of research, producnon and marh.eung of

pharmaceutIcal products IS unmensely e"'-peDSIve and also developmg counmes may not have

comparauve advantage m mvesung m such mdustIy (SlIDpson, 1996) However, thIS does

not preclude Sn Lanka m undertakmg some of the process wIthm the country to retam value

adomon from pharmaceuncal prospectmg A dlSUIlcuon need to be made between

pharmaceuucals used m western medJcme and m mdlgenous medlcme Generally western

pharmaceutIcal are based on a smgle actlve mgredlent wMe mQJgenolls medIcmes are based

on mreracuon of several acuve mgredlents The focus of tlus stUdy IS on western

pharmaceuucals

Smce It IS reasonable to assume that Sn I...anh.a at present do not have adequate capaCIty to

mvent plant based pharmaceutIcals, the probabIlItY of mvenung plant based pharmaceuucals

on mternauonal expenences IS consIdered ill thIS stUdy PncIpe (1991) has esumated that the

probability of anv gIven plant specIes gIvmg nse to a successful pharrnaceuucal a between

1 m 1000 and 1 ill ooסס1 Table 6 shows sensmVIt) analySIS of pharrnaceuucal prospecung

value WIth drfferent probability of mvennon of successful plant based phaImaceuucal

I



Table 6 Pharmaceuncal Prospectmg Value WIth Vananons m Probability of InveDtlon

of Pbarmaceuncal

Probabilitv of mvennon I Pbarm.aceUtlcal value US $lhaIyr

1 m 1000 (0 001) I 23622

1 m ooסס1 (0 0001) I 2362

5 m ooסס1 (0 (005) I 11811

Note ;',=61 46 z=O 25, e/n,=O 513, r= 5% a= 0 1 V/n = 1 63 US $ billIOn

A..,= 11187 ha

The e;.-penen:es and knowledge of people wno lIve m contact wIth plant and ammal spe:Ies

IS extremely ImpOrtant to unprove the probabIlIIv of mvennon of successful plant based

pharmaceuncals TIllS IS because these commumnes have bad hundreds of years of 'mal and

etl"or expenmenranon on usefulness of plants as medIcmes Th1S mdIgenous knowledge can

be used to mOIcate willch specIes has hIgh porennal for phannaceuncal prospectIng WIth the

use of mdIgenous knowledge, research need not be done randomlv at great cost Therefor

fares! h.aDI~LS L"aI r..ave more recoras of mdigenous use rna)- fetcb illgher PParLDaceuncal

prospecnng \ alue Hence m the pharmaceuncal prospecnng valuauon a weIght should be

gIven to the degree of availabilIty of mdIgenous knowledge The esnmares gIven m table 6

shows that a small change m probability of mvenuon could make a large change m the

pharmaceunca1 prospectmg value Hence recordmg mdIgenous knowledge on plant use may

De worth)

4443 RelatIonshIp be!:" een phannaceuncal prospectIng ,alue and patent nght

PatenrabIlm and II 5 nghts (of earnmg ro)all:) are QlSCUSSed by Intellectual Property RJght

(IPR) Acts and related laws ill a country Nana)all.ara (1995) bas stUdIed Sn I...a.n1.an IPR

In relauon to bIodIversIty conservanon

In Sn Lanka, the present code of IPR Act IS found ill Act No 52 of 1979 and NO 30 of

1980 Th1S code clearly mennons that plant and anImal specIes can not be patented The



lDlphcatIon bemg lack. of mcentIves to search and dISCOver specIes

However, newly mvented. pharmaceutIcals can be patented The regISters of the last 15 years

mamtamed by RegIStry of Patent and Trade Marks were searched It was found Sn Lanka

does not have any patent for pharmaceutIcals Therefore a royalty rate for plant based

pharmaceutIcals developed m Sn Lanka 15 not currently available It IS reasonable thus to use

the mtemanonal average royalty rates

Accordmg to Pearce and Moran (1994) the eXl5t1l1g royalty agreements Involves royalty rates

of 5 - 20 % for pharmaceuncal development Table 7 shows sensmvlry analYSIS of

pharmaceuncal prospectIng value WIth drfferem ro\ alry rates The phannaceuncal

prospectIng \ alue IS very sensmve to the royalty rate ThJ.s suggest that royalty rare 15 a

so-ang pobev vanabJe that could be used to appropnate \ alue of blOdlversl!\

Table 7 Phannaceutlcal Prospecnng Value WIth '\ anatIon ill Ro~alt} Rate

The Royalty Rates I PharmaceutIcal Value US $/ha!yr

5% I 11811

10% I 23612

15% I 354 33

20% I 472 44

Kote A,=61 46, z=O 25, e/n.=O 513 p= 5 In ooסס1 a= 0 1, \t/n=US S 1 63 bIllion,

-\,= 11187 ha

However, the posslbr1mes of blOOlversny value appropnatIon IS clearly dependent on a

strong IPR system GenetIc resources and mdIgenous knowledge are not suffiCIently

protected by eAlStlllg IPR system m Sn Lanh.a All mten lewed experts emphas1Zed the need

of strong IPR system to protect bIOdIVersIty and mdIgenous knowledge to appropnate value

of blOmversuy



4444 RelatlOnslnp between pharmaceutIcal prospectIng value and the

coeffiCIent of rent capture (The appropnanon rate)

The potennal pay-off from "very lnghly profitable - blockbuster" pharmaceunca1 proVIde

compellmg argumem for the ldennficanon and preservanon of speCIes nch ecosystems

(pearce and Moran, 1994) Although Sn Lanka. 15 very nch m blOwversIty, as dIscussed

earlIer, It has not been able to Gevelop novel prumnaceunca1s due to lack of technology Sn

Lanka as a thrrd world developmg country, could presently engage m lower steps of

pnarmaceuncal prospecnng process of supplymg raw matenals (plant specunens) Whl1st

ae\ elooed countnes are mvolved m researcn productlon and marh.enng of acuvmes of

pnarmaceuucal prospectmg process

~"1 SU::'1 CIrcumstances t.l}e possIbI1ny for Sn Lan1.a to caprure me potenual econorruc

benefirs of DlodIversn:y consen anon IS wea1. Abilitv to capnrre mese potentIal econOD1lC

\ alues from lDvennon depends on me IPR system and capabilmes of the msomnon to

appropnate \ alue The poor msomnonal capability to appropnate values are well exempIrlied

b: the alleged rampant smugglIng of omamemal fish specIes and \ anollS other fauna and

flora fro Sn Lanka

RUltenbe:h. (1989) suggest that rent capmre IS lIkel: to be as lo'h as 10 % ill low mcome

ae\ elopillg COUi."1mes Table 8 shov. s the sensm\ n) anah SIS of me pnarmaceunca1

prospecnng value 'WIth dIfferem appropnanon rates

Table 8 PharmaceutIcal ProspectIng Value vnth Yananons ill Appropnanon rate

p

I Tne appropnanon rates I Pharmaceuncal \ alue US SIhat)'T

I 100% I 1181 1

I 50% I 590 6

10% I 11811

5% I 5906

1% I 11 81
,",ou: x, 01 46 z~u..;:) elIl,~U:lb -;, m luuuu r- :l'lo \ In - U,)) 1 t>.:l oillion A-llllSl ha.



4445 Relanonslup between annual value of a plant based pharmaceutIcal and
pharmaceutIcal prospectmg value

The value of pbannaceuncals could be consIdered m terms of the market \ alue of

pha.rmaceuncals or the value of l1ves saved Smce value of llves saved mav not be

appropnated by the market the market value of pbannaceunca1 IS used m thIs study The

annual market value of a pharmaceunca1 have been eSOIDated on a WIde range Pearce and

Moran (1994) has used a range of 0 39 to 7 bullon US S and Aylward (1993) has used 1 63

US S (Table 9)

Table 9 t>..verage .<\nnual Value of Phannaceuucals (m 1990 Dollars)

Source Pea.r...e ana Puroshorbaman 1992 Aylward 199.,

I t>..nnual value of a plant based pharmaceuncal (US) I 5) 390 rrollIon

MulnplJer extendmg US data to OEeD I
..,
:J

t>..nnual value of plant based pbarmaceuncal (OEeD) I 5) 1 17 billIon

MulnplJer extendmg data to world I 14

I Aumual value of plant based pbarmaceuucal (world) I 5) 1 63 billIon
~

The P;:lce of the pharmaceuDcal reflects, of course, many more mputs than the cost of plant

source matenals The raw matenal value IS usually only a very small propomon of the over

all retall pnce of the pnannaceutIca1 whIch mcludes factors such as research, productIon

marketIng, taAes etc Therefore esumate based on retaIl values of pharmaceutIcals

necessarIly represent upoer bounds on the raw matenals values In that respect the

pharmaceutIcal pnce grosslv overstate the \ alue of the plams and habItat The ro~ alt}- rate

and appropnatIon rates are assumed to brmg dOV>ll the market \ alue of pbarmaceuncals to

the \ alue of plant at host countnes Equally market pnce could understate troe WIllmgness

to pay for phannaceuncal there will be mdlVlduals V> ho are v.'l1lmg to pav more than market

pnce for pharmaceuucals

TaDle 10 glves the esnmate of the pharmaceutIcal prospectIng values based on above

esnmate of value of plant based pharmaceuocal It IS clearly observed that the

pharmaceutIcal prospecnng value IS very sensItIVe to the value of plant based



pharmaceuncals The avaIlable esuma.te range wIdely as mentloned earller and therr

avaIlability IS untested

Table 11 to 13 shows the vananOD of the average annual pha..'1I1aceuncal value (US $) m the

SL."1J.'1araJa foreS! \\ ItO the \ ananOD of the ro~ alr;. rare ana the appropnauon rare WIth drfferenr

probability of mvennon of successful plant based pbannaceuucal

Market value of pharmaceutIcals (Bullon US Phannaceuncal prosr......'ll1lg value

$) (US Sf hafYr)

039 0028

I 1 63 I 11811

II 700 I 50722

I
l
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 10

4446

The RelatIonslnp Between Market Value of PharmaceutIcals and

PharmaceutIcal ProspectIng Value

Cross sensrtIVlty analySIS on pharmaceuocal prospectmg value



Table 11 SensItIVIty analysIS of Pharmaceutlcal Prospectmg Value US$ Royalty

Rates by AppropnatlOn Rates gIven p = 1 m 1000

Appropnauon rates

100%

90%

80%

70~

60fc

50%

40%

30~

20%

10%

1%

472 25

23612

2361

Royalty rates

47225

4722 7083 I 9445

~OIe ,,-,=61 46, z=O 25, e'n=O 513, p = 1 m 1000 V/n = 1 63 bIlbon, A,= 11187 ba



Table 12 SensrtIvrty analySlS of PharmaceutIcal ProspectIng Value US$ Royalty

Rates by Appropnanon Rates gIven p = 1 m 10000

I

l
I
I
I
I
I
I
I
I
I
I
I
I
I
I

t\ppropnanon rate Royalty Rates

5% I 10% I 15% I 20%

100% 236 17 I 47225 :';~.:...8S; :~..s1~"","":Y" . ..,.....
~ "."Y;;. ....."" .:-: :-.~.y "/, .I"

I I
.....,< ".... v# 00>'

~O:D5~90% 21251 425 02 -""<631..54"
v

80% I 11890 I 377 08 5WvlO ::J:SS~60

70% I 165 20 I 33057 I 49586 661.15

60% I 1.11 67 I 28335 I 4:502 1 56670

I 50% I 11 81 I 23612 I 345 19 I 472 25

40% I 9445 I 188 19 28335 I 37780

30% I 7082 I 14167 I 21251 I 28335

I 20% I .1.- ..,'") I 9445 I 1.1.1 6i I 18990i __

I

I I I
,

I 10% 2361 4725 70838 I 9... 45

I 1% I 236 I 472 I 7083 I 944

Kote ),.,=61 .i6, z=O 25 e'n=O 513 p = 1 ill 10000 V/n = 1 63 billlOn t\,= 11187

ha



Table 13 SensItIVIty AnalySIS of PharmaceutIcal Prospectmg Value US$

AppropnatlOn Rates by Royalty Rates gIven p = 5 m 10000

~ppropnat:Ion rates

5% 10%

Royalty rates

15% 20%
w ~ .... .".....,.,""'/ H"... ." ...

i~;'3s4J$i~~.z,
*" /V?WQ/-t~

100% ,1.rsL~ , ::- 1·:.2a01:Z1:t "ar/""
/.... //Y J:!;. ~~.., t..............:,..,<-:~/ :.t"""'N-'~Y ftV «.-. ~W"', (#J....~> "'N~

I
. ..."..N¢t. >)" 1'" " " / .v". -i ~~ ...~..A

90% loolS! " ;~2rzsA-l < ,d :a137~72 N." /''4.250
/ < .... ': " ....... /,'" ;'''' . ... ..,. ~v....... "''''..-

I 94451" •
" /

;; ·"2833..5380% ~ lSs9.fi2 •
v.- hh

,,,

I
h/

Ny

70rc .s26 S4 1$2;,89 ;y " 2419..34-
I < / y

I ~
h Y ::-"':1416.1:6"'~

h

60% 7OS.3S y t.. yy 212541" ..
I

I 50% I 59031

I 40% I 47225

1
30%

1
35419

I
" y

~ "
20% 23612 ~.A720-.25 ." 70K38 "'~ N944...51 :~

"" ...."" V N'
~v..N YO>..,.. v.)" ... -.:,... ~

10% 11811 23612 354 19 472 25

1% 11 81 2361 3541 4722

"t\,ore ),.=61 4.6 z=O 25 e/n,=O 513 p = 5 m 10000, V/n = 1 63 bullon A,= 11187
ha

If the next best alternauve of land use 15 culuvauon of tea ill the adjacent land of SmharaJa,

opportunIty cost of blOmversIty conser. anon IS approXllIlately 30500 00 Rs (595 US $) per

hectare per annum (Cenrral Bank. Report, 1995)

J\s hypothesI.Zed, pbarmaceunca1 value that could be appropnated by blocbverslty

conservanon must be lngher than opportUnIty cost ill order to provlde mcenDves for

conservanon As shown m tables 11 to 13 the 0pp0nunlry cost of land use under tea



I
I
I
I
I
I
I
I
I

culnvanon can be compensated on combrnaoon of appropnanon rates and royalty rat'

mdlcated by hatched areas These appropnaoon and royalty rates are hIgh values whIch fi_

be dIfficult to achIeve However, the pharmaceuucal prospecnng value 15 only one value c

bIOdIversIty conservauon If the orher values of TEV of blodlversIty conservanon ar

consIdered It may econoITIlca1ly Jusnfv conservauon of blochverslty The possIbI1IUes t

mcrease the value of pharmaceutIcal prospecnng 15 bnefly proposed m table 14 T

pnncIple 15 to mcrease pharmaceutIcal prospectIng values and decrease appropnanng cost

alternanve land use Separate StudIes need to be undertaken on each pOSSIbIlIty proposed
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CHAPTERS

CONCLUSIONS AND RECOMME1\1>ATIONS

Failure to recognIZe and appropnate TEV bIodlversity leads depletIon of bIOlogIcal

resources EstImatIon and appropnauon of the TEV of bIOchversity IS necessary for

efficIent conservauon and use of bIOdwerslty ThIs SUldy has demonstrated an econOIDJC

recbmques for valumg one OptIonal use of bIodIversIty, VIZ pharmaceutIcal prospectIng

value

The results shows annual pharmaceutIcal prospecnn~ \- alue of endermc the wooay plants

(10 cm dbh) m the Smhara]a forest as 118 11 US S per hectare ThIs IS an under

esumal10n of pbannaceuncal value because not all the endemIC plant specIes m Srnbaraja

'Were r.ak.en m to account the a\arlabIhtv of mdigenous knowledge on plant use for

meOlcmes was not e"l'hcltly recogruzed The value IS based on market value of currently

mar1..eted western pharmaceutIcals only It does not recogmze that value of mmgenous

med1cmes and the values of lIves saved. The value of pharmaceutIcal prospect1D~ IS only

one comoonent of the total econoIDlc "alue of Smharaja o\s other SUldIes have shown the

tOtal econoIDlc value of Smharaja IS much hIgher PolIcy decISIon should be based on the

total econOIDlC value

Sensm\1.ty analySIS on polIcy vanables VIZ the appropnatIon rate, the ro)-alty rate and

mvenl10n of successful plam based pharmaceutIcals shows that opportUIllty cost of land

use unaer rea cu1uva!lon can be covered only 1f a = 50% and r = 27% under 5 m

ooסס1 probability of mvenuon of successful plant based pharmaceuucals These are hIgh

\- alues wluch may be dIfficult to achIeve, yet could be pursued The polIcy possib1lInes

were summanzed m table 14 The lIDIDedIate need would be to establISh IPR for

bioorve"'Slty on a ~precauuonary prmcrple" of bIodIversIty conservatIon Further

research should be done to gather mformanon on the a\-aI1abl1Ity of specIes It would be

more worthy to gather mformanon on mdigenous knowledge on use of plants for

med1cmes

The smdy suggests, pharmaceutIcal prospecnng value of biOdIversIty alone would not

prOVIde an mcenuves to conservatIon and susr.amable use of bIodlversIty Therefore

polley on bIodIversIty would have to focus on valumg and appropnanD~ other benefits of

bIodIversIty such as drrect use values (su.stamable use of non tlmber forest products,

ecotounsm, medJ.cmal plant use), mdrrect use \-alues (watershed proteeuon, ecolOgIcal

proteCuon nument cyclmg) ellSteIlce values etc to pro\-'1de mcennves for blOdIverslty
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conservanon Yeruca1 mtegranon m bIodIversIty prospecnng 1 e developmg mmgenous

med.1cmes rna\ be an alternatIve of appropnanD~value of bIodIversIty m the short-run

TIns has the advantage of capnmng growmg mar1.ets for nawral markets mternanonally

and also usmg the eXlStIIlg patentIng pOSSIbility
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