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Introduction

Neglected and Underutilized Species (NUS)

According The UN Convention on Biological Diversity
(CBD) “Biodiversity—short for biological diversity—
means the diversity of life in all its forms – the diversity
of species, of genetic variations within one species, and
of ecosystems. The importance of biological diversity to
human society is hard to overstate. An estimated 40 per
cent of the global economy is based on biological products
and processes. Poor people, especially those living in
areas of low agricultural productivity, depend especially
heavily on the genetic diversity of the environment.”

1864 DUH ´WKRVH VSHFLHV ZLWK XQGHUH[SORLWHG SRWHQWLDO
for contributing to food security, health (nutritional
/ medicinal), income generation, and environmental
services.” (Jaenicke and Hoeschle-Zeledon 2006).
Agricultural Biodiversity in general has recognizable use
values with wide market and hence market takes care
RIUHÁHFWLQJWKHXVHYDOXHV+HQFHIRUÀHOGFURSVIUXLWV
IRGGHUIXHOÀEHUÁRZHUVZKLFKDUHLQWKHPDUNHWDVORQJ
as the market is wide, recognizable by consumers, the use
YDOXHVUHÁHFWPRVWRIWKH7(9 WRWDOHFRQRPLFYDOXH ,Q
$JULFXOWXUDOELRGLYHUVLW\WKH186KDYHVSHFLDOLPSRUWDQFH
due to niche market and sometimes face ‘missing market’
or ‘no market’ at all. According to Padulosi5 the features
RI186DUHDEXQGDQWORFDOO\EXWDUHJOREDOO\UDUHVFDQW
LQIRUPDWLRQDQGNQRZOHGJHDERXW186WKHLUH[WHQWRIXVH
LV OLPLWHG FRPSDUHG WR WKHLU SRWHQWLDO DUH LPSRUWDQW LQ
local consumption and production, are highly adapted to
DJURHFRORJLFDOQLFKHVPDUJLQDODUHDVLJQRUHGE\SROLF\
PDNHUVDQGH[FOXGHGIURP5 'DJHQGDXVXDOO\DUHZLOG
VSHFLHV HFRW\SHV DQG ODQG UDFHV WKHLU FXOWLYDWLRQ DQG
XVHLVEDVHGRQLQGLJHQRXVNQRZOHGJHWKH\DUHQRWWDNHQ
FDUH LQ H[ VLWX JHQH EDQNV DUH FKDUDFWHUL]HG E\ IUDJLOH
seed supply. Emerging opportunities over the last few
years for ‘minor’ crops (particularly those underutilized
or neglected) signal a new attention of the public opinion
on biodiversity and its sustainable use along with an
increasing interest of the public and private sector towards
‘new’ crops, ‘new’ uses and new markets.”

Considering the huge value of agricultural biodiversity into
the global economy, in itself is the prima facie case for
DFFHVVDQGEHQHÀWVKDULQJ $%6 VLQFHIDUPZRPHQDQG
farmers have been richly contributing towards maintaining
agribiodiversity in different agroclimatic / agroecological
zones. The purpose of this policy brief is to highlight the
issues involved in valuation of agricultural biodiversity for
policy implications.

Agricultural biodiversity
According to Eyzaguirre and Dennis3, “Agricultural
biodiversity (including genetic diversity) is valuable to
farmers for both commercial and non-commercial use.
It sustains agricultural systems, ensures productivity,
minimizes risks, attenuates shocks, provides insurance
against volatile and imperfect markets, increases
resistance and resiliency of ecosystems, and provides
social and cultural values. The diversity of plant genetic
UHVRXUFHV JHQHUDWHV SXEOLF EHQHÀWV E\ FRQVHUYLQJ
genetic traits and supporting healthier ecosystems. The
ability of the poor to access and use genetic resources
has implications for farmers’ productivity, livelihoods and
farm ecosystem health, in both the short- and long-term
timeframes.”

In the case of agri-biodiversity, unless farmers put effort
to propagate, the diversity cannot sustain. Hence farmers’
HIIRUWVLQSURSDJDWLRQFDQQRWEHXQGHUHVWLPDWHG)DUPHUV·
efforts to propagate is a function of the price they receive
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Issue 1: Efforts of the farmers in propagating
agri-biodiversity – how to value these efforts

Pic 1: Arecanut plant yielding the arecanuts at knee height for
facilitative harvest in Tumkur KVK

Pic 2: Biodiversity indicating cultivation of pepper in coffee estates of
Kodagu under shade tree cultivation

if the crop / produce is marketed, if not, is a function of ‘use value’. In
VXFKFDVHVWKHFRVWRIVXEVWLWXWHLIDQ\FDQEHDSSUR[LPDWHO\WDNHQ
as a value of the agri biodiversity. However, substitute may not be
a perfect substitute, and accordingly this approach also suffers from
limitations.

for non-commercial research) or (2) a lower percent of gross returns
for any access that normalizes for non-commercial or commercial
LQWHQW 7KLV LV QRZ LQFUHDVLQJO\ EHLQJ SUDFWLFHG E\ VHYHUDO H[VLWX
FROOHFWLRQVWRDOLJQZLWK$%6SROLFLHVDQGREOLJDWLRQV

Issue 2: Valuing seeds
7KH VHHG SURGXFWLRQ HVSHFLDOO\ RI YHJHWDEOHV ÁRZHUV IUXLWV LV
DQ H[SHQVLYH YHQWXUH ,Q DGGLWLRQ WKH LQIRUPDWLRQ RQ YDOXH DGGHG
LQ WKH SURFHVV RI VHHG  SODQW  PXOWLSOLFDWLRQ LV QRW WUDQVSDUHQW )RU
LQVWDQFHWKH5DQLEHQQXU+DYHULDUHDHYHQWRWKLVGD\LQFRPPHUFLDO
seed production, has assured market. Due to non-transparency, the
parentage of seed material is not available or not disclosed, which
further complicates the issue. According to the Biological Diversity
Act, 2002, Chapter I, section 2 (f), ‘commercial utilization’ refers to
end uses of biological resources for commercial utilization such
DV GUXJV LQGXVWULDO HQ]\PHV IRRG ÁDYRUV IUDJUDQFH FRVPHWLFV
HPXOVLÀHUVROHRUHVLQVFRORUVH[WUDFWVDQGJHQHVXVHGIRULPSURYLQJ
crops and livestock through genetic intervention, but does not include
conventional breeding or traditional practices in use in any agriculture,
horticulture, poultry, dairy farming, animal husbandry or bee keeping.
+HUH WKH GLIÀFXOW\ LV DJDLQ LQ WUDQVSDUHQF\ RI WKH VHHG LQGXVWU\ LQ
bringing out the information on what activity is conventional breeding
DQGZKDWDFWLYLW\LVQRW8QWLOWKLVLQIRUPDWLRQLVDYDLODEOHLWLVGLIÀFXOW
WR ÀQG RXW WKH YDOXH RI QRQFRQYHQWLRQDO EUHHGLQJ LQ VHHG LQGXVWU\
*LYHQWKDW$%6LVDGLVLQFHQWLYHIRUWKHVHHGLQGXVWU\WRGHFODUHWKH
H[WHQWRIQRQFRQYHQWLRQDOEUHHGLQJLWLVFKDOOHQJLQJWRHVWLPDWHWKH
value added in seed industry. The seed sector from public research
is usually products of non-commercial research and that of private
research are products developed with commercial intent.

,VVXH0DUNHWSULFHGRHVQRWUHÁHFWWKHWUXHHFRQRPLF
value of agribiodiversity for NUS since information is the
key for value addition
Information is the key issue in agriculture biodiversity leading the
market, since the producer – farmer, middlemen, and the consumer
need to be aware of the ‘use values’ of biodiversity to appreciate the
IXOOYDOXHDVUHÁHFWHGWKURXJKPDUNHWSULFH,QWKHDEVHQFHRI¶SURSHU·
‘right’ information with producer(s) and consumer(s), the interface
(middlemen) make heavens denying the producer (farmer) his/her due
share and the consumer, his/her due price in the market. In the case of
186WKHPDUNHWSULFHLILWH[LVWVGRHVQRWUHÁHFWWKHWRWDOHFRQRPLF
value, due to market failure, since the market does not appreciate
WKHIXOOYDOXHRIWKH186)RUH[DPSOHSida cordifolia. Sida spp is a
common weed of Kerala. The roots of this weed possess properties to
strengthen nerves. The market price of SidaURRWVGRHVQRWUHÁHFWWKH
immense health property of the roots. The Sida roots are boiled with
PLONDQGVHVDPXPRLOWRREWDLQWKH.VKHHUD%DOD2LOFRPPRQO\XVHG
LQ¶SDQFKDNDUPD·WUHDWPHQWWRUHYLWDOL]HWKHQHUYHVDQGWRVRPHH[WHQW
address paralysis6  0DUNHW SULFH LV QRW D WUXH UHÁHFWRU RI WKH WRWDO
economic value of Sida. In such cases, part of the cost of alternative
WUHDWPHQW FDQ EH WDNHQ WR UHÁHFW WKH PDUNHW YDOXH )RU H[DPSOH LI
the alternative medicine (say Allopathy) would have charged say
5V  LQFOXGLQJ KRVSLWDOL]DWLRQ LI DQ\  IRU DQ DLOPHQW DQG WKH
WUHDWPHQWXVLQJ6LGDVSZRXOGFRVWRQO\5VWKHQWKHYDOXHRI
6LGDVSFRXOGJRXSWLPHV

Issue 3: Bioresource dependency: on germplasm for
VSHFLÀFWUDLWV

Issue 5: Even Use values are not completely known /
documented

The use value may be captured from market price plus a weightage
on endemism, landraces (unique genes that were stewarded over
FHQWXULHV  DQG DYDLODEOH WKURXJK H[VLWX FROOHFWLRQV YL] 1%3*5
DQG RWKHU &*,$5 FHQWHUV  7KH ,QWHUQDWLRQDO 7UHDW\ RQ 3ODQW *HQHWLF
5HVRXUFHVKDVWZRZD\VRIFDSWXULQJYDOXHIURPXVHUVRIJHUPSODVP
IURP&*,$5FHQWHUV²  DKLJKHUSHUFHQWDJHRIJURVVUHWXUQVWREH
SDLGWRDEHQHÀWVKDULQJIXQGIRUFRPPHUFLDOYDULHWLHV DQGIUHHDFFHVV

:KLOH¶XVHYDOXHV·DVUHÁHFWHGLQWKHPDUNHWSULFHDUHWKHHDVLHVWWR
capture, if the market is unaware of the ‘use’ value, then either the use
YDOXHGRHVQRWH[LVWRULVDORZUHÁHFWLRQRIXVH([LVWHQFHYDOXHD¶QRQ
use value can be considered after use value. Another value, the option
value is the willingness to pay for conserving a resource irrespective
of its use, similar to paying insurance premia as willingness to pay for
VRPHWKLQJLQIXWXUH7KLVLVHVSHFLDOO\WUXHIRU186'LIIHUHQWW\SHVRI
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186 DUH XVHG LQ GLIIHUHQW FRPPXQLWLHV DQG UHJLRQV GXH WR FXOWXUDO
VRFLDO QRQIRRG XVHV DQG YDOXHV RI 186 KWWSZZZXQGHUXWLOL]HG
VSHFLHVRUJ'RFXPHQWV38%/,&$7,216SURPRWLQJBYFpdf).
A
comparison of market price of a unit of Phyllanthus emblica (Amla)
with a unit of oranges, it is clear that Amla has ten times more vitamin
C than oranges, but receives price much lower than oranges. Thus, the
market does not capture even the ‘use values’ properly.

Issue 6: Valuation at market prices, economic prices and
natural resource values
The crop protection products including pesticides, fertilizers, pest
UHVLVWDQFH YDULHWLHV HWF DUH FKLHÁ\ UHVHDUFK ZLWK FRPPHUFLDO LQWHQW
including technologies such as Bt cotton. The valuation at market
prices includes subsidies offered on fertilizers and plant protection
FKHPLFDOV 7KH YDOXDWLRQ DW HFRQRPLF SULFHV H[FOXGHV WKH VXEVLGLHV
offered. The valuation considering GHG emissions will add the cost of
GHG emissions from crop varieties (especially irrigated crops). The
YDOXDWLRQ FRQVLGHULQJ WKH QLWURJHQ À[DWLRQ LQ OHJXPLQRXV FURSV ZLOO
QHHG WR FRQVLGHU WKH YDOXH RI QLWURJHQ À[HG 7KH YDOXHV FRQVLGHULQJ
economic prices can be even lower by more than 50 percent of the
values at market prices due to the subsidies offered in different crops. If
valuations considering GHGs are considered, they can be further lower.
If the cost of irrigation water (mainly groundwater) is considered, the
values / cost of cultivation can substantially be higher, since the cost
of cultivation estimates be conducted by the Directorate of Economics
DQG6WDWLVWLFV&RPPLVVLRQIRU$JULFXOWXUDO&RVWVDQG3ULFHVRI*2,
RUWKH)DUPPDQDJHPHQWVWXG\XQLWVRIWKH6WDWH*RYHUQPHQWVGRQRW
properly account for the cost of groundwater irrigation.

Issue 7: Horticulture products - ornamentals
Considering Horticultural products - ornamentals - a large part
RI PDUNHW LV FRQWUROOHG E\ SULYDWH VHFWRU FRPSDQLHV 2EYLRXVO\
WUDQVSDUHQF\ VXIIHUV )RU H[DPSOH YDOXH DGGLWLRQ LQ %\DGDJL FKLOLHV
GXH WR H[WUDFWLRQ RI ROHRUHVLQV 7KH IDUPHUV GHVHUYH WKH SRUWLRQ RI
WKH SURÀWV IURP ROHRUHVLQV DV SHU WKH %LRGLYHUVLW\ $FW +HUH SULFLQJ
of oleoresins would also depend upon the international prices as a
VXEVWDQWLDO SRUWLRQ PD\ EH H[SRUWHG  2QH VRXUFH RI LQIRUPDWLRQ
DERXWFRVWLQJLVIURPWKHUHWXUQVÀOHGE\PDQXIDFWXUHUVWRWKH $QQXDO
survey of Industries) returns from which all the information regarding
XVHRIUDZPDWHULDOÀQDOSURGXFWSULFHVFDQEHREWDLQHG+RZHYHU
the credibility of information supplied need to be validated with other
sources of information.

D FKDOOHQJLQJ LVVXH LQ YDOXDWLRQ 7KHUH PD\ EH VHYHUDO H[DPSOHV RI
bioresource dependency with potentials such as Garcinia, Syzigium
cuminii, Isabgol and so on. Considering Garcinia cambogia which has
HCA KWWSZZZJDUFLQLDFDPERJLDLQGLDin/ K\GUR[\FLWULFDFLG ZLWK
reducing obesity properties8, pricing in the domestic and international
market becomes crucial, since the market will not recognize the
LPPHQVH EHQHÀWV DQG UHÁHFW WKHP LQ GRPHVWLF SULFH 6RPHWLPHV
WKH YDOXH ZLOO EH UHÁHFWHG LQ LQWHUQDWLRQDO SULFH VLQFH IRU GRPHVWLF
consumers obesity may not be an issue, while it may be the major
issue in international markets, as in the case of Garcinia.
In mango season, eating jambu phala (black berry, Syzigium cumini
KWWSVHQZLNLSHGLDRUJZLNL6\]\JLXPBFXPLQL can help to remove ill
effects of eating mangoes especially for those suffering from diabetes9.
The phytochemical and medicinal properties are well documented KWWS
ZZZQFELQOPQLKJRYSPFDUWLFOHV30&. But this fact may
not be known to consumers and obviously would underprice jambu
phala (jamoon) in relation to mangoes. Thus, the market is myopic in
UHFRJQL]LQJWKHPHGLFLQDOSURSHUWLHVRI-DPRRQ9V0DQJRVLPLODUO\
$POD9V2UDQJHVMDFNIUXLW9VMDFNIUXLWVHHGVMDPXQ9VMDPXQVHHGV
7KHPDUNHWLVZLGHUIRUPDQJRHVEXWQRWDVZLGHIRUMDPRRQZLGHU
for oranges but not as wide for Amla, wider for jackfruit, but not as
wide for jackfruit seeds, wider for jamun, but not as wide as for jamun
VHHGV,IRQHNJRIRUDQJHVLV5VRQHNJRI$PODLVDOVRDURXQG
5VEXWRQHNJRI$PODKDVWLPHVDVFRUELFDFLGWKDQRQHNJRI
RUDQJHVZKLFKWKHPDUNHWGRHVQRWUHFRJQL]H6LPLODUO\IRU-DPRRQ
MDPEXSKDOD WKHSULFHUDQJHVIURP5VWR5VSHUNJZKLOH
WKHSULFHRI0DQJRLV5VWR5VSHUNJ+RZHYHUWKHPHGLFLQDO
SURSHUWLHVRI-DPRRQDUHSDUH[FHOOHQFHFRPSDUHGZLWK0DQJR7KLV
even escapes the attention of the highly literate consumers10.

)RRGSURGXFWVÁDYRULQJVSULPDULO\FRQWUROOHGE\SULYDWH
sector companies
)RRGSURGXFWVÁDYRULQJVDUHODUJHO\FRQWUROOHGE\SULYDWHVHFWRUZLWK
distinct value addition and supply chains to understand with whom
WR QHJRWLDWH ZLWK IRU EHQHÀWV WR EH VKDUHG ZLWK VWDWH RU FRPPXQLW\
This is irrespective of whether the market is perfectly competitive or
imperfect. In the case of biodiversity value added, oligopolistic markets
(a few sellers, large number of buyers) are a rule, where product
differentiation and selling effort (advertisement etc) plays a major role
compared with price competition.

Issue 8: Bioresource dependency

Issue 9. Efforts of farmers in maintaining agribiodiversity
in Devara kadu is not included in costing anywhere

Bioresource dependency on germplasm especially from wild and
H[RWLF VSHFLHV ZKLFK KDYH KLJK GHPDQG LQ LQWHUQDWLRQDO PDUNHWV LV

The role of coffee planters in maintaining / sustaining Devara Kadu
(sacred groves) in Kodagu have gone unnoticed all along, since

 ,UHPHPEHUP\PRWKHUODWH6PW*RZUDPPDXVHGWRSLFN9LVKQXNUDQWKL3XUXVKDUDWKQDZKLFKZHUHZHHGVQHDUP\KRPHDQGXVHGWRFRRNVDPEDUDQGXVHGWRVD\WKH\DUHYHU\JRRG
for health (which aspect, I forget).
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Devara Kadu – shade tree coffee – ecological diversity – Iyenmane
– Karona Kadu are naturally knit in kodagu coffee culture11. In areas
especially Uttara Kannada and Dakshina Kannada, farmers maintain a
great degree of biodiversity on their farms sometimes dominated by
DUHFDQXWFURSSLQJV\VWHP7KLVLVDOVRLQÁXHQFHGE\WKH1DJDEDQDV
7KXVWKHFRVWLQJDVUHÁHFWHGLQWKH$QQXDO6XUYH\RI,QGXVWULHVRUDQ\
other secondary source of information cannot capture the weightage
for endemic species and landraces - as it is also provided for in the
3ODQW9DULHW\3URWHFWLRQDQG)DUPHUV5LJKWV$FW

RIWKHSXUFKDVHSULFHFDQEH$%6DVSULFHLVWKHPDMRUGHWHUPLQDQW
RI SURÀWV 7KXV WKH $%6 VKRXOG ÀUVW UDLVH WKH VKDUH ZLWK VRXQG
economic basis from the present recommendation to at least 4 %
considering generation as the life. Depreciation is for stock resources
WRUHSUHVHQWWKHÁRZHYHU\\HDU6LPLODUO\$%6LVIRUÁRZUHVRXUFHV
VLQFHLQIRUPDWLRQLVDVWRFNZKLFKKDVWRVSUHDGWRÁRZDPRQJXVHUV
by word of mouth and other means.

6LPLODUO\ FRQWULEXWLRQ RI ELRGLYHUVH SODQWLQJ SUDFWLFHV HJ KRVW
plants, inter-cropping, soil-biodiversity enriching practices) on
pollination, pest control, and in turn, crop productivity, system
resilience and stability eschew the valuation.

The raw material market is an informal market (dealing with
unregistered persons / individuals), where a higher proportion (1% to
 RISULFHLVWKH$%6ZKLOHWKHPDQXIDFWXUHGPDWHULDOPDUNHWLVD
formal market where a low proportion of 0.1% to 0.5% of the value of
WKHSURGXFWLVUHFRPPHQGHG7KHWUDQVDFWLRQFRVWRIFROOHFWLQJ$%6
in informal market is also higher compared with formal market, which
is a registered industry.

Issue 10: Poor proportions of ABS
9ROXPHVDUHZULWWHQRQ$%6KRZHYHUSROLF\UHFRPPHQGVDPRGHVW
SHUFHQWDJH RI  WR  RI WKH DQQXDO JURVV H[IDFWRU\  VDOH
RISURGXFWDV$%612ZKLFKLVMXVWWHQWRÀIW\SDLVHRXWRI5V
7KH HFRQRPLF MXVWLÀFDWLRQ IRU VXFK D ORZ SURSRUWLRQ RI $%6 LV QRW
transparent. Given the increasing wage rates in non-farm sector which
is resulting in withdrawal of labor from agriculture and primary sector
DFWLYLWLHVVXFKDSRRU$%6FDQQRWDWWUDFWHYHQWKHPDUJLQDOIDUPHU
or marginal labourer to sustain his/her practice. Given the general
apathy towards plant based medicines, the volume of trade in plant
based products itself is poor and hence those who contribute to
conservation, get a raw deal in the process.

,VVXH$%6LVDÁRZVLPLODUWR'HSUHFLDWLRQLQWKHFDVH
of assets - needs to be the basis
'HSUHFLDWLRQ FRQVLGHUV DSSRUWLRQLQJ WKH YDOXH RI D À[HG UHVRXUFH 
asset over the life of the asset / resource. By convention 10 years are
life of an asset and therefore (1/10=) 10% per year is the depreciation.
,Q$%6OLIHRIDJHQHUDWLRQRISRSXODWLRQQHHGVWREHFRQVLGHUHGIRU
ÁRZRILQIRUPDWLRQ8VXDOO\DJHQHUDWLRQLV\HDUVDQGWKXV$%6
FDQDWOHDVWEH SHU\HDU+HQFHRIWKHSURÀWVRU
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Issue 12: ABS shares need to be revised for formal and
informal markets

Policy suggestion
In the case of biodiversity resources, services, markets are myopic
masking the true use values in market price due to information
DV\PPHWU\DVVHWVSHFLÀFLW\DQGPDUNHWIDLOXUH(YHQWKHPDUNHWZDJH
rate masks transaction costs in gathering / harvesting biodiversity not
UHÁHFWLQJLQIRUPDWLRQFRVWLQYROYHGLQORFDWLQJVRXUFLQJUDZPDWHULDOV
involving climbing trees, harvesting amidst risk of thorny plants, snake
bites, wild animal attacks and the like. Thus, consideration of market
SULFHDVUHÁHFWLRQRIXVHYDOXHGRHVQRWRIIHUMXVWLFHWRWKHKDUGZRUN
of conservators, gatherers, farmers, villagers. At present the access
DQG EHQHÀW VKDULQJ $%6  RI   WR   RI WKH SXUFKDVH SULFH RI
UDZPDWHULDOVZKLFKLVDQLQIRUPDOPDUNHWLVQRWMXVWLÀHG6LPLODUO\
WKH ORZ $%6 RI   WR  IRU ÀQDO SURGXFWV ZKLFK LV D IRUPDO
PDUNHWLVQRWMXVWLÀHGDVPDQXIDFWXULQJUHVXOWVLQYDOXHDGGLWLRQZKHQ
compared with raw material values. Therefore the policy pertaining to
$%6QHHGVDWKRURXJKUHYLHZWRUHYLVHUHVWUXFWXUHUHZRUNWKH$%6
in agribiodiversity incorporating at least the use values, and in phases
the non use values.

KWWSZZZWRHQUHFRPGRZQORDGVBFRRUJBVDFUHGBJURYHBDUWLFOHB0*&B0%KDWB$FFDYYDSGI
0LQLVWU\RI(QYLURQPHQWDQG)RUHVWVDQG&OLPDWH&KDQJH 1DWLRQDO%LRGLYHUVLW\$XWKRULW\ 1RWLÀFDWLRQ1HZ'HOKLGDWHGst Nov 2014 which prescribes such a low proportion. P. 11
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