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Foreword

S

ustainability concerns in enhancing human wellbeing amidst a cultural tradition of reverence for Nature are integral
to India’s developmental philosophy. India’s National Environment Policy stresses that the most secure basis
for protection of nature is to ensure that people dependent on natural resources obtain better livelihoods through
conservation rather than from degradation of such resources. This is well articulated in several national strategies
and programmes of this Ministry.
6\YJV\U[Y`PKLU[PÄLKHZVULVM[OLTLNHKP]LYZLJV\U[YPLZPU[OL^VYSKMHJLZ\UPX\LJPYJ\TZ[HUJLZHZ^LSSHZ
JOHSSLUNLZPUJVUZLY]H[PVUVMV\YYPJOIPVSVNPJHSOLYP[HNL/LYIPSSPVUWLVWSLJVL_PZ[^P[OV]LYZWLJPLZVM
WSHU[ZHUK ZWLJPLZVMHUPTHSZZVMHYPKLU[PÄLK:L]LYHSHTVUN[OLTHYLRL`Z[VULHUKJOHYPZTH[PJZWLJPLZ
Rapid growth of our vibrant economy needs to ensure that our natural capital is maintained so that ecosystem
services continue to support human well-being and prosperity.
=HS\H[PVUVM[OLILULÄ[ZZVJPL[PLZKLYP]LMYVTLJVZ`Z[LTZHUKIPVKP]LYZP[`HJX\PYLZZ[YH[LNPJZPNUPÄJHUJLPUN\PKPUN
our economy on a sustainable path. By making the hidden values of ecosystems explicit, valuation can support their
PUJVYWVYH[PVUPUW\ISPJKLJPZPVUTHRPUNWYVJLZZLZHZ^LSSHZHSLY[ZVJPL[`VU[OLJVUZLX\LUJLZVMJVUZ\TW[PVUJOVPJLZ
HUKILOH]PVY;OL;00;OL,JVUVTPJZVM,JVZ`Z[LTZHUK)PVKP]LYZP[`¶0UKPH0UP[PH[P]LTHYRZHUPTWVY[HU[Z[LWI`[OL
Ministry in making nature’s economic values visible, so as to support their mainstreaming in economic development.
A scoping report on the state of art of valuation of ecosystem services derived from the three ecosystems, viz.
forests, inland wetlands and coastal and marine ecosystems, and the manner in which TII can contribute to improved
policy making was compiled and released on the occasion of 11th Conference of Parties Meeting of the Convention
on Biological Diversity held in Hyderabad in 2011.
;OPZKVJ\TLU[PZHUPU[LYPTYLWVY[[OH[OHZJSHYPÄLKM\Y[OLY[OL;00Z[\K`HWWYVHJOHUKTL[OVKVSVN`0UHTHYRLK
departure from TEEB international study, largely built on collation of published literature, under TII it has been decided
to invest in 12 pilot studies to demonstrate practical approaches for applying ecosystem services economics to
improve conservation planning and policy making. The present publication outlines a synthesis of assessment
approaches and methodology for the three ecosystem types. It also outlines the ways in which TII supports India’s
national biodiversity targets adopted on the lines of Aichi Targets following the CBD Strategic Plan 2011-2020.
0JVUNYH[\SH[L+Y2PYP[7HYPRO*OHPYTHU:JPLU[PÄJHUK;LJOUPJHS(K]PZVY`.YV\WVM;00HUKMVYTLY4LTILY7SHUUPUN
*VTTPZZPVU4Y/LT7HUKL(KKP[PVUHS:LJYL[HY`HUK+Y19)OH[[:JPLU[PZ[.MVY[OLPYLMMVY[ZPUWYLWHYPUN[OPZYLWVY[
0 HT JVUÄKLU[ [OH[ [OPZ YLWVY[ ^PSS OLSW PU LZ[HISPZOPUN WVSPJ` WHYHKPNTZ [OH[ YLJVNUPaL KLTVUZ[YH[L HUK YLHSPaL
ILULÄ[ZMYVT0UKPH»ZIPVKP]LYZP[`HUKUH[\YHSYLZV\YJLZ0HSZVOVWL[OH[[OLÄUKPUNZVM[OPZYLWVY[^PSSWYV]PKL[OLIHZPZ
for various academic and research institutions to establish an interdisciplinary school of thought on economics of
IPVKP]LYZP[`;LJOUPX\LZVM]HS\H[PVUVMZ\JOYLZV\YJLZILZ[V^LKI`UH[\YLHYLL_[YLTLS`PTWVY[HU[HZ[OL`\UKLYZJVYL
the eternal values of our gratitude to nature’s bounty which we can preserve through harmonious coexistence.

(ZOVR3H]HZH
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CHAPTER 1
INTRODUCTION

Q CHAPTER 1

Introduction

HEMANT KIROLA

1

T

he Economics of Ecosystems and Biodiversity – India Initiative (TII) has been
launched by the Ministry of Environment, Forests and Climate Change (MoEFCC)
with the aim of highlighting the economic consequences of loss of biological
diversity and associated decline in ecosystem services.
During the 11th Conference of Parties (CoP) to the Convention on Biological
+P]LYZP[` *)+ OVZ[LK I` 0UKPH PU 6J[VILY  [OL ÄYZ[ YLWVY[ TEEB-India: Initial
Assessment and Scoping Report – Working Document was released, containing the
V\[JVTLZVMZJVWPUNZ[\KPLZJVTTPZZPVULK\UKLY[OLPUP[PH[P]L7HYPROL[HS
7VZ[*V7[OLPZZ\LZ[VILHKKYLZZLKHWWYVHJOHUKTL[OVKVSVN`^HZÄUHSPaLKHUK
;00JHZLZ[\KPLZ^LYLZLSLJ[LKHUKSH\UJOLK;OLJ\YYLU[YLWVY[V\[SPULZ[OLWYVNYLZZ
THKL\UKLY;00ZPUJL[OL*)+*V7PUWHY[PJ\SHYOPNOSPNO[PUN[OLWVSPJ`JVUULJ[PU
[OLPKLU[PÄLKZ[\KPLZ
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CHAPTER 1
INTRODUCTION

1.1 National circumstances
0UKPH PZ YLJVNUPaLK NSVIHSS` HZ VUL VM [OL TLNHKP]LYZL
JV\U[YPLZ (YV\UK  IPSSPVU WLVWSL JVL_PZ[ ^P[O   VM
HSSYLJVYKLKZWLJPLZPUJS\KPUNV]LYZWLJPLZVMWSHU[Z
HUK ZWLJPLZVMHUPTHSZVM^OPJOZL]LYHSHYLRL`Z[VUL
and charismatic ones.
;OL 0UKPHU LJVUVT` PZ NYV^PUN YHWPKS` ;OL H]LYHNL
JVTWV\UK NYV^[O YH[L VM [OL LJVUVT` K\YPUN  [V
 L_JLLKLK   4V-  0UKPH HSZV OHZ HYV\UK
 TPSSPVUWVVY^OVJVUZ[P[\[LZVTL VMP[ZWVW\SH[PVU
^P[OSPTP[LKHJJLZZ[VLSLJ[YPJP[`HUKJSLHUJVVRPUNM\LSZHUK
HSZV NLULYHSS` SHJR JVU]LUPLUJLZ VM WPWLK KYPURPUN ^H[LY
VY ZHUP[H[PVU MHJPSP[PLZ 0[ PZ [OLYLMVYL PTWLYH[P]L [OH[ 0UKPH»Z
economy grows at a high rate, at least for a few decades, to
ÄUKYLZV\YJLZ[VPTWYV]L[OL^LSSILPUNVMP[ZWLVWSL
This is a daunting challenge for India with its relatively
ZRL^LK LUKV^TLU[ VM UH[\YHS YLZV\YJLZ >P[O TVYL [OHU
 VM[OLNSVIHSWVW\SH[PVUP[OHZVUS` VM[OL^VYSK»Z
SHUKHYLH(SZV^P[OVUS`TPSSPVUOLJ[HYLZVMWHZ[\YLSHUK
7SHUUPUN*VTTPZZPVUZ\WWSLTLU[LKI`V[OLYMVKKLY
ZV\YJLZP[Z\WWVY[ZHSTVZ[VULZP_[OVM[OL^VYSK»ZSP]LZ[VJR
WVW\SH[PVU ;O\Z 0UKPH ULLKZ [V LUZ\YL [OH[ P[Z UH[\YHS
resources do not degrade but are both enhanced as well as
\[PSPZLKPUHZ\Z[HPUHISLTHUULY4PSSPVUZVMWLVWSLKLWLUKMVY
their livelihood on forests, coastal ecosystems and wetlands.
0UKPH»Z [YPIHS WVW\SH[PVU L_JLLKZ  TPSSPVU 4V;( 
TVZ[S` SP]PUN PU Y\YHS HYLHZ HUK KLWLUKLU[ VU MVYLZ[Z HUK
UH[\YHSYLZV\YJLZ[VHZPNUPÄJHU[L_[LU[;HISL
>OPSL YHWPK LJVUVTPJ NYV^[O PZ PTWLYH[P]L MVY 0UKPH
WYLZLY]H[PVUVMP[ZUH[\YHSYLZV\YJLZVU^OPJOTPSSPVUZVMP[Z
WLVWSLKLWLUKPZLX\HSS`PTWVY[HU[[VLUZ\YL[OH[NYV^[OPZ
both inclusive and sustainable. This has been the objective
VM 0UKPH»Z [O -P]L @LHY 7SHU [P[SLK Faster, More Inclusive
and Sustainable Growth. 0[ PZ ]P[HS [OH[ 0UKPH WYLZLY]LZ [OL
biodiversity and health of its diverse ecosystems.
,U]PYVUTLU[HSZ\Z[HPUHIPSP[`OHZHJX\PYLKHWYVTPULU[
focus in India. To achieve and sustain higher levels of income
HUKZ[HUKHYKVMSP]PUNMVYL]LY`VULV]LYHSSKL]LSVWTLU[^P[O
NYLH[LYVWWVY[\UP[PLZMVYLTWSV`TLU[^P[OIL[[LYHUKVW[PT\T
use of natural resources is critical. Balancing environmental
JVUZLY]H[PVU HUK LJVUVTPJ NYV^[O PZ H JOHSSLUNPUN [HZR
*VUÅPJ[Z HUK [YHKLVMMZ HYPZL HSS [VV VM[LU 4\JO VM 0UKPH»Z
mineral resources are under forests that are also home to tens
VMTPSSPVUZVMWVVYWLVWSLLZWLJPHSS`[YPIHSZ;O\ZTPUPUNMVY
TPULYHSZ^PSSKLZ[YV`MVYLZ[ZHUKKPZWSHJLWLVWSL>OLUHMVYLZ[
is cut down for timber or cultivation, one who cuts the forest
NHPUZ I\[ V[OLYZ SVZL UV[ Q\Z[ [OVZL ^OV KLWLUK KPYLJ[S` [V
VI[HPUMVVKMVKKLYMLY[PSPaLYM\LSVYUVU[PTILYMVYLZ[WYVK\J[Z
5;-7ZI\[WLVWSLMHYH^H`SVZL[OLLJVZ`Z[LTILULÄ[Z[OL
MVYLZ[ WYV]PKLZ [OYV\NO YLN\SH[PVU VM ^H[LY ZVPS LYVZPVU HUK
PTWHJ[ VU ^LH[OLY :PTPSHYS` ^OLU H ^L[SHUK PZ KYHPULK MVY
PUMYHZ[Y\J[\YL VY YLHS LZ[H[L KL]LSVWTLU[ ]P[HS LJVZ`Z[LT
ZLY]PJLZMYVT[OL^L[SHUKZ\JOHZWYV]PZPVUVMÄZOHUKMYLZO

Table 1: India: Some Key Indicators
CRITERIA

Measure

7VW\SH[PVUTPSSPVU

1,210

Area (million hectares)



.+7H[MHJ[VYJVZ[WYPJLZ
` billion



7LYJHWP[HUL[UH[PVUHSPUJVTL
WYPJLZ`

  

:OHYLVMPUK\Z[Y`PU.+7PU



26.1

:OHYLVMZLY]PJLZPU.+7PU



 

:OHYLVMHNYPJ\S[\YLPU.+7PU





Net area sown (million hectares)



<YIHUWVW\SH[PVUHZWLYJLU[HNLVM[V[HS
WVW\SH[PVU



Forest cover in 2011 (million hectares)

 

3P]LZ[VJRWVW\SH[PVUL_JS\KPUNWV\S[Y`PU
2012 (million)



7VW\SH[PVUILSV^WV]LY[`SPULPU
(million)

 

3PMLL_WLJ[HUJ`H[IPY[O`LHYZ

66.1

3P[LYHJ`YH[LPU





Sources:,JVUVTPJ:\Y]L`4V-"*LUZ\ZVM0UKPH"
7VJRL[)VVRVM(NYPJ\S[\YHS:[H[PZ[PJZ4V("0UKPH:[H[LVM-VYLZ[
9LWVY[-:0

^H[LYNYV\UK^H[LYYLJOHYNLÅVVKJVU[YVSL[JHYLSVZ[
0UKPH»Z WSHUULK HWWYVHJO [V ZVJPVLJVUVTPJ
KL]LSVWTLU[ HUK WV]LY[` LYHKPJH[PVU OHZ \UKLYSPULK
sustainability. Conservation and resource management is
PU[LNYHS[VKL]LSVWTLU[WSHUZ(ZV\UKLU]PYVUTLU[HSWVSPJ`
HUKSH^MYHTL^VYRPZHSZVPUWSHJL([[OLZHTL[PTL0UKPHU
ZVJPL[`»Z[YHKP[PVUHSYLZWLJ[MVY[OLLJVSVN`YP]LYZHUKUH[\YL
continues to remain as strongly rooted as ever.
(JOPL]LTLU[ VM Z\Z[HPUHIPSP[` PZ H SVUN [LYT WYVJLZZ
[OH[ YLX\PYLZ PU]LZ[TLU[Z PU O\THU HUK UH[\YHS JHWP[HS
,ULYN`LMÄJPLUJ`HUKJVUZLY]H[PVUWYVTV[PVUVMYLUL^HISLZ
HUK[OLI\PSKPUN\WVMUH[\YHSYLZV\YJLZHUKMVYLZ[ZHYLRL`
HZWLJ[ZVM0UKPH»ZKL]LSVWTLU[VIQLJ[P]LZ
+LZWP[L[OLWYLZZ\YLVUSHUKMYVTHNYV^PUNWVW\SH[PVU
HUK L_WHUKPUN LJVUVT` 0UKPH HPTZ [V OH]L   VM P[Z SHUK
area under green cover. According to India State of Forest
Report 2013-:0PU0UKPHOHK VMP[ZSHUK
HYLH\UKLYMVYLZ[HUK[YLLJV]LYVM^OPJO   TPSSPVU
OLJ[HYLZ^HZ\UKLYMVYLZ[Z*VTWHYLK^P[OMVYLZ[JV]LY
PUJYLHZLK I`  TPSSPVU OLJ[HYLZ -VYLZ[Z HYL JYP[PJHS MVY
TPSSPVUZVMWVVYWLVWSL^OVKLWLUKVU[OLT[V]HY`PUNL_[LU[Z
MVYMVVKMVKKLYM\LSHUK5;-7PUZ\WWVY[VM[OLPYSP]LSPOVVKZ
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>OPSL MVYLZ[Z WYV]PKL KP]LYZL ILULÄ[Z [V TPSSPVUZ VM
WLVWSL[OL`PUKPYLJ[S`ILULÄ[HSTVZ[HSS[OLWLVWSLPU0UKPH
MYVT[OLLJVZ`Z[LTZLY]PJLZ[OL`WYV]PKL[OYV\NOYLN\SH[PVU
VM ^H[LY ZVPS LYVZPVU HUK PTWHJ[ VU ^LH[OLY (SZV MVYLZ[Z
WYV]PKL OHIP[H[ MVY THU` ZWLJPLZ HUK [OL IPVKP]LYZP[` [OL`
Z\WWVY[PZ]HS\HISLMVYHSS
:\YYV\UKLKI`[OL0UKPHU6JLHU(YHIPHU:LHHUK)H`
VM)LUNHS0UKPHOHZHJVHZ[SPULVMV]LYRTZWHUUPUN
UPUL THYP[PTL :[H[LZ HUK [^V <UPVU ;LYYP[VYPLZ <;Z PU [OL
THPUSHUKHUK[^VPZSHUK<;Z;OL,_JS\ZP]L,JVUVTPJAVUL
,,AL_[LUKZ[VTPSSPVUZXRTHUK[OLJVU[PULU[HSZOLSM
HYLH[VTPSSPVUZXRT;OL0UKPHUJVHZ[ZZ\WWVY[HIV\[
 VM[OL[V[HSIPSSPVUO\THUWVW\SH[PVU0UKPHUJVHZ[HS
LJVZ`Z[LTZ JVTWYPZL T\KÅH[Z ZHUK` ILHJOLZ LZ[\HYPLZ
JYLLRZTHUNYV]LZJVYHSYLLMZTHYZOLZSHNVVUZLHNYHZZ
ILKZ HUK ZHUK` HUK YVJR` ILHJOLZ [OH[ L_[LUK [V 
ZXRT;OL`HYLRUV^UMVY[OLPYOPNOIPVSVNPJHSWYVK\J[P]P[`
^OPJO WYV]PKL H ^PKL YHUNL VM OHIP[H[ MVY THU` HX\H[PJ
ÅVYH HUK MH\UH ;OL U\TILY VM ZWLJPLZ PU [OL JVHZ[HS HUK
THYPUL LJVZ`Z[LTZ PZ Z\NNLZ[LK [V IL TVYL [OHU 
=LURH[HYHTHUHUK>HMHY"4V,- /V^L]LY[OPZ
is an underestimate considering the fact that the inventory is
L_[LUZP]L PU [OL JHZL VM JVTTLYJPHSS` PTWVY[HU[ YLZV\YJLZ
I\[PUJVTWSL[LMVYTPUVYWO`SHHUKTPJYVILZ
>L[SHUKZHYLWYVTPULU[MLH[\YLZVM0UKPHUSHUKZJHWL
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India, owing to wide variations in rainfall, hydrology,
WO`ZPVNYHWO` NLVTVYWOVSVN` HUK JSPTH[L OHZ H YPJO
diversity of inland wetlands. Their distribution in the country
YHUNLMYVTOPNOHS[P[\KLSHRLZHUKZ^HTWZVM[OL/PTHSH`H
MLY[PSL HSS\]PHS ÅVVKWSHPUZ VM [OL .HUNH HUK )YHOTHW\[YH
ZHS[SHRLZVM[OLHYPKaVUL[HURZVM[OL+LJJHUWSH[LH\HUK
SHRLZHUKTHYZOLZVU[OLLHZ[HUK^LZ[JVHZ[Z(ZWLYKH[H
JVU[HPULKPU5H[PVUHS>L[SHUK([SHZVM0UKPHOHZ
TPSSPVUOHHYLH\UKLY^L[SHUKZYV\NOS`LX\HS[V VMOLY
SHUKHYLH6M[OPZPUSHUK^L[SHUKZJVUZ[P[\[L  
million ha)

1.2 India’s approach
9LZWLJ[ MVY HSS SPML MVYTZ HZ ^LSS HZ JVUZLY]H[PVU HUK ^PZL
use of resources have been a way of life in India since ancient
[PTLZ;OPZOHZILLULU\UJPH[LKPUZJYPW[\YLZHUK[L_[ZZ\JO
HZ =LKHZ <WHUPZOHKZ HUK 7\YHUHZ  9LSPNPVUZ Z\JO HZ
)\KKOPZT)HOm»x1HPUPZT:PROPZT0ZSHTHUKAVYVHZ[YPHUPZT
among others, have added to this understanding and
HWWYLJPH[PVU VM UH[\YL PU [OL Z\IJVU[PULU[ ,]LU [VKH`
[YLLZHUPTHSZYP]LYZHYLYL]LYLKHUK^VYZOPWWLK-VSSV^PUN
[YHKP[PVUHS 6YPLU[HS ^PZKVT PU   9HIPUKYHUH[O ;HNVYL
PUP[PH[LK H [YLL WSHU[H[PVU KYP]L H[ :OHU[PUPRL[HU ;OPZ JHTL
[VILRUV^UHZVan MahotsavaMLZ[P]HSVM[YLLWSHU[PUN;OPZ
^HZ SH[LY WVW\SHYPZLK PU    I` [OL [OLU <UPVU 4PUPZ[LY

CHAPTER 1
INTRODUCTION

for Agriculture, KM Munshi as a remembrance for the death
HUUP]LYZHY` VM 9HIPUKYHUH[O ;HNVYL VU  :OYH]HUH MHSSPUN
VU  (\N\Z[ L]LY` `LHY ;OL PTWVY[HUJL VM WYLZLY]PUN
MVYLZ[Z MVY SVJHS WVW\SH[PVUZ PZ L_LTWSPÄLK I` [OL º*OPWRV»
TV]LTLU[VM Z^OLU^VTLUJS\UN[V[YLLZ[VWYV[LJ[
[OLT JOHSSLUNPUN [YLL MLSSLYZ [V Z[VW MLSSPUN VY LSZL [V J\[
them down along with the trees.
0UKPH OHZ L_[LUZP]L JVUZ[P[\[PVUHS WYV]PZPVUZ SH^Z
HUK WVSPJPLZ [V WYVTV[L LU]PYVUTLU[HS JVUZLY]H[PVU HUK
sustainable use of natural resources. The Indian Constitution
JSLHYS` HZZPNUZ YLZWVUZPIPSP[PLZ IL[^LLU [OL <UPVU HUK
:[H[L .V]LYUTLU[Z VU ]HYPV\Z Z\IQLJ[Z 6UL VM [OL TVZ[
ZPNUPÄJHU[YLJLU[SLNPZSH[P]LZ[LWZOHZILLU[OLZL[[PUN\WVM
the National Green Tribunal (NGT). The NGT is a dedicated
statutory environmental court with the mandate to deal with
civil cases which have substantial relation to environment,
PUJS\KPUN IPVKP]LYZP[` 0U HKKP[PVU [OL :\WYLTL *V\Y[ VM
0UKPH OHZ HSZV WSH`LK H ZPNUPÄJHU[ YVSL PU [OL JVUZLY]H[PVU
VMIPVKP]LYZP[`0U[OL:\WYLTL*V\Y[VM0UKPHZL[\WH
º.YLLU )LUJO» [V KLHS ^P[O LU]PYVUTLU[HS PZZ\LZ YLWSHJPUN
[OLL_PZ[PUN-VYLZ[)LUJO;OLQ\YPZWY\KLUJLVULU]PYVUTLU[
is continuously evolving in India.
India is signatory to various international conventions
HUK[YLH[PLZYLSH[LK[VLU]PYVUTLU[HSWYV[LJ[PVUHUKOHZHSZV
[HRLU U\TLYV\Z PUP[PH[P]LZ [V^HYKZ [OLPY PTWSLTLU[H[PVU
0UKPH OHZ WYLWHYLK 5H[PVUHS )PVKP]LYZP[` ;HYNL[Z [V^HYKZ
PTWSLTLU[H[PVUHUKHJOPL]LTLU[VM(PJOP)PVKP]LYZP[`;HYNL[Z
H[ [OL UH[PVUHSSL]LS(WHY[ MYVT [OL PTWHJ[VU LU]PYVUTLU[
K\L [V SVJHSS` NLULYH[LK WVSS\[PVU [OL [OYLH[ VM JSPTH[L
change from global emissions has also been of considerable
concern to India as it is highly vulnerable to climate change.
;O\Z7YPTL4PUPZ[LY»Z*V\UJPSVU*SPTH[L*OHUNL^HZZL[\W
PUHUKP[WYLWHYLK[OL5H[PVUHS(J[PVU7SHUVU*SPTH[L
*OHUNL 5(7** ;OL .V]LYUTLU[ HSZV ZL[ \W HU ,_WLY[
.YV\WVU3V^*HYIVU:[YH[LNPLZMVY0UJS\ZP]L.YV^[O^OPJO
ZLLRZ[VPUJVYWVYH[LMHZ[LYPUJS\ZP]LHUKZ\Z[HPUHISLNYV^[O
PUHUPU[LNYH[LKMYHTL^VYR
;OL LMMLJ[P]LULZZ VM THU` SH^Z HUK WVSPJPLZ JHU IL
M\Y[OLYPTWYV]LKPMLJVUVTPJPUZ[Y\TLU[ZHYL\ZLK[OH[JYLH[L
H^HYLULZZ HUK PUJLU[P]LZ MVY HWWYVWYPH[L HJ[PVUZ 0U V[OLY
^VYKZ LU]PYVUTLU[HS L_[LYUHSP[PLZ ULLK [V IL PU[LYUHSPaLK
PU[VWVSPJ`HUKKLJPZPVUTHRPUN
>P[ONYV^PUNYLJVNUP[PVU[OH[JVU[LTWVYHY`UH[PVUHS
HJJV\U[ZHYLUV[Z\MÄJPLU[MVYLJVUVTPJHUKLU]PYVUTLU[HS
evaluation in an integrated manner, the Government of India
ZL[ \W HU ,_WLY[ .YV\W [V KL]LSVW H -YHTL^VYR MVY .YLLU
5H[PVUHS (JJV\U[Z PU 0UKPH ;V H SPTP[LK L_[LU[ 0UKPH OHZ
ILLUHWWS`PUNZVTLLJVUVTPJPUZ[Y\TLU[ZMVYJVUZLY]H[PVU
of ecosystems. For instance, when forest land is diverted or
KLYLZLY]LKMVYUVUMVYLZ[\ZLZZ\JOHZTPUPUNHUKLZZLU[PHS
KL]LSVWTLU[^VYRZ[OL\ZLYVYWYVQLJ[WYVWVULU[PZYLX\PYLK
[VJVTWLUZH[LMVY[OLSVZZPUMVYLZ[HUKHZZVJPH[LKLJVZ`Z[LT
ZLY]PJLZ I` ^H` VM WH`TLU[ [V^HYKZ *VTWLUZH[VY`

Afforestation (CA) over at least equal land area as the
diverted forest land. In addition, a Net Present Value (NPV) of
[OLKP]LY[LKMVYLZ[PZYLX\PYLK[VILWHPKPUSPL\VMSVZ[MVYLZ[
LJVZ`Z[LTZLY]PJLZ[PSS[OLJVTWLUZH[VY`HMMVYLZ[H[PVUHYLH
Z[HY[ZWYV]PKPUNJVTWHYHISLILULÄ[Z-\UKZJVSSLJ[LK\UKLY
*(HUK57=HYL\[PSPaLKI`[OL.V]LYUTLU[MVYHMMVYLZ[H[PVU
and conservation activities. (MoEF, 2009)
-VYLUJV\YHNPUN[OL:[H[L.V]LYUTLU[Z[VYL[HPUHYLH
\UKLY MVYLZ[ JV]LY [OL [O -PUHUJL *VTTPZZPVU -PUHUJL
Commission, 2009) has allocated `IPSSPVU[V:[H[LZIHZLK
VU[OYLLMHJ[VYZ]PaH[OLZOHYLVM[OL[V[HSMVYLZ[HYLHPU[OL
JV\U[Y`MHSSPUNPUHWHY[PJ\SHY:[H[LI^OL[OLYVYUV[[OLZOHYL
VMMVYLZ[LKHYLHPUH:[H[LPZNYLH[LY[OHU[OLUH[PVUHSH]LYHNL
HUKJ[OLX\HSP[`VM[OLMVYLZ[PULHJO:[H[LHZTLHZ\YLKI`
density. (GoI, 2009)
3HYNL ZLJ[PVUZ VM [OL WVW\SH[PVU KLWLUK VU MVYLZ[Z
to meet their subsistence requirements. The basic thrust
VM [OL MVYLZ[ WVSPJ` PZ VU LU]PYVUTLU[HS Z[HIPSP[` [OYV\NO
WYLZLY]H[PVUHUKYLZ[VYH[PVUVMLJVSVNPJHSIHSHUJL0U0UKPH
[OLKLMVYLZ[H[PVUYH[LWLY\UP[WVW\SH[PVUPZVULVM[OLSV^LZ[
HTVUN HSS [OL THQVY [YVWPJHS JV\U[YPLZ -VYLZ[ ^P[O V]LY
 JYV^UJV]LYOHZJVU[PU\V\ZS`PUJYLHZLK;OL5H[PVUHS
>HZ[LSHUK+L]LSVWTLU[)VHYK5>+)^HZZL[\WPU 
HUK[OL5H[PVUHS(MMVYLZ[H[PVUHUK,JV+L]LSVWTLU[)VHYK
5(,) PU   ;OL 5>+) PZ YLZWVUZPISL MVY YLNLULYH[PUN
KLNYHKLK UVUMVYLZ[ SHUKZ HUK WYP]H[L SHUKZ ^OLYLHZ [OL
5(,) PZ YLZWVUZPISL MVY YLNLULYH[PUN KLNYHKLK MVYLZ[SHUKZ
and the land adjoining forest areas, as well as ecologically
MYHNPSL HYLHZ ;OL LMMVY[Z THKL I` 5(,) HUK 5>+) OH]L
PUJYLHZLK[OLZ\Z[HPUHISLJVTWVULU[VMIPVTHZZ\ZLPU[OL
country. The Government has also formulated a National
(NYVMVYLZ[Y` 7VSPJ`  MVY PUJYLHZPUN NYLLU JV]LY
HUK I\PSKPUN YLZPSPLUJL VM MHYTLYZ I` WYV]PKPUN [OLT ^P[O
HNYVMVYLZ[Y`IHZLKLJVUVTPJVWWVY[\UP[PLZ4V(
In 2010, the Government introduced a clean energy
JLZZVUYH^JVHSYH^SPNUP[LHUKYH^WLH[H[[OLYH[LVM`WLY
metric tonne. The revenue so generated feeds into a National
*SLHU,ULYN`-\UK[OH[WYV]PKLZSV^JVZ[ÄUHUJL[VYLZLHYJO
HUKPUUV]H[P]LWYVQLJ[ZYLSH[PUN[VJSLHULULYN`[LJOUVSVN`
0U[OLJSLHULULYN`JLZZOHZILLUPUJYLHZLK[V` 100
WLY TL[YPJ [VUUL HUK [OL ZJVWL VM W\YWVZLZ VM SL]`PUN [OL
JLZZOHZILLUL_WHUKLK[VPUJS\KLÄUHUJPUNHUKWYVTV[PUN
clean environment initiatives and funding research in the area
of clean environment.
0U [OL SPILYHSPZLK THYRL[ LJVUVT` LU]PYVUTLU[HS
YLN\SH[PVUZJHUILZ\IZ[HU[PHSS`JVTWSLTLU[LKI`LJVUVTPJ
instruments for conservation and sustainable use of natural
YLZV\YJLZ ;V IL HISL [V KLZPNU LMMLJ[P]L HUK LMÄJPLU[
economic instruments for conservation, we need to have
H NVVK IHZPZ VM WVSPJ` YLSL]HU[ ]HS\H[PVUZ VM IPVKP]LYZP[`
natural resources and ecosystem services. This is where
[OL WYLZLU[ ;00 Z[\K` ILJVTLZ OPNOS` \ZLM\S YLSL]HU[ HUK
necessary for India.
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;OLJVU[PU\LKSVZZHUKKLNYHKH[PVUVMUH[\YHSJHWP[HSHUKYVSL
of economic drivers therein, urgently call for communicating
the diverse values of natural resources, and the consequences
VMSVZZVM]P[HSLJVZ`Z[LTZLY]PJLZPUHSHUN\HNLVM^VYSK»Z
KVTPUHU[ LJVUVTPJ HUK LJVSVNPJHS WHYHKPNT ;OL ;,,)
0UKPH 0UP[PH[P]L PZ HU LMMVY[ [V THRL [OL ]HS\LZ VM IPVSVNPJHS
KP]LYZP[` HUK SPURLK LJVZ`Z[LT ZLY]PJLZ L_WSPJP[ [V LUHISL
JVUZPKLYH[PVUHUKTHPUZ[YLHTPUNPUKL]LSVWTLU[HSWSHUUPUN
HUKKLJPZPVUTHRPUN
;OL;00I\PSKZVUWYL]PV\ZLMMVY[ZTHKLPU[OLJV\U[Y`
MVYºNYLLUHJJV\U[PUN»HUK]HS\H[PVUVMUH[\YHSJHWP[HS6ULVM
[OL LHYSPLZ[ ZPNUPÄJHU[ YLJVTTLUKH[PVUZ MVY HJJV\U[PUN MVY
UH[\YHS JHWP[HS ^LHS[O VM [OL JV\U[Y` JHTL \W MYVT [OL 4:
:^HTPUH[OHU*VTTP[[LLZL[\WPU  [VJOHSRV\[0UKPH»Z
Action Plan for Environment. In 1992, the UN Conference
VU ,U]PYVUTLU[ HUK +L]LSVWTLU[ ¸,HY[O :\TTP[¹ HZ
WLY (NLUKH  YLJVTTLUKLK [OH[ JV\U[YPLZ PTWSLTLU[
LU]PYVUTLU[HSLJVUVTPJ HJJV\U[Z -VSSV^PUN [OPZ 0UKPYH
.HUKOP0UZ[P[\[LVM+L]LSVWTLU[9LZLHYJO0.0+9WYLWHYLK
HMYHTL^VYRMVYUH[\YHSYLZV\YJLZHJJV\U[PUNH[[OLILOLZ[
VM4V,-**7HYPROL[HS ([HYV\UK[OH[[PTL[OL<5»Z
:[H[PZ[PJHS6MÄJLOHKJVTLV\[^P[OHMYHTL^VYRMVY:`Z[LT
VM ,U]PYVUTLU[HS,JVUVTPJ (JJV\U[Z :,,( ;OPZ NH]L
PUJLU[P]LZ [V THU` YLZLHYJOLYZ [V WYLWHYL JHZL Z[\KPLZ VM
LJVUVTPJ]HS\H[PVUMVYZWLJPÄJYLZLHYJOHUKYLNPVUZZLLMVY
L_HTWSL7HYPROHUK7HYPRO  
;OL *LU[YHS :[H[PZ[PJHS 6YNHUPaH[PVU *:6 ^OPJO
WYLWHYLZ0UKPH»ZUH[PVUHSPUJVTLHJJV\U[ZJVTTPZZPVULKH
number of research institutes in 2002 to carry out integrated
LJVUVTPJZHUKLU]PYVUTLU[HSHJJV\U[ZMVYZWLJPÄJZLJ[VYZ
HUK :[H[LZ ;OPZ ^HZ MVSSV^LK \W I` PU[LNYH[PVU VM [OLZL
Z[\KPLZ[VWYLWHYLHYVHKTHW[VKL]LSVWZ\JOHJJV\U[ZMVY
the country (Murty and Panda, 2012). At the same time, at
PUZ[HUJLVM4V,-**[OL4PUPZ[Y`VM:[H[PZ[PJZHUK7YVNYHTTL
0TWSLTLU[H[PVU4V:70ZL[\WHUV[OLYL_WLY[NYV\W[VJOHSR
V\[HMYHTL^VYRMVYWYLWHYPUN.YLLU.+7;OL,_WLY[.YV\W
OHZYLJVTTLUKLK\ZPUNHJVTWYLOLUZP]LUV[PVUVMº^LHS[O»
JVTWYPZPUN YLWYVK\JPISL JHWP[HS O\THU JHWP[HS HUK UH[\YHS
JHWP[HSHZ`HYKZ[PJRMVYLJVUVTPJL]HS\H[PVU*:6
;OLJVPUHNLVM[LYTºLJVZ`Z[LTZLY]PJLZ»OHZYLJLU[S`
HJX\PYLK WYVTPULUJL HZ H YLÅLJ[PVU VM KL]LSVWTLU[
environment interactions. Believed to have been introduced
I` ,OYSPJO HUK ,OYSPJO   I\PSKPUN VU [OL LHYSPLY
SP[LYH[\YL VU UH[\YL»Z M\UJ[PVUPUN )YH\THU L[ HS, 
[OPZ JVPUHNL PZ PU YLZWVUZL [V [OL JVTWLSSPUN ULLK MLS[ I`
[OL UH[\YHS ZJPLU[PZ[Z K\YPUN [OL  Z HUK [OL Z [V
advance conservation arguments using utilitarian framing
PU H WYHJ[PJHS H[[LTW[ [V YLHJO LJVUVTPJ KLJPZPVU THRPUN
circles. In the following decades, ecologists and economists
OH]L M\Y[OLY LSHIVYH[LK [OL UV[PVU VM LJVZ`Z[LTZ HZ SPML
Z\WWVY[ Z`Z[LTZ WYV]PKLYZ VM LJVZ`Z[LT ZLY]PJLZ HUK

LJVUVTPJILULÄ[Z[OYV\NOTPSLZ[VULZ[\KPLZHZ4PSSLUUP\T
,JVZ`Z[LT(ZZLZZTLU[4,(HUKTVYLYLJLU[S`[OL
international TEEB study. The foundational construct of the
LJVZ`Z[LTZLY]PJLZPZHWWYLJPH[PVUVM[OLUH[\YLO\THU^LSS
ILPUNPU[LYSPURHNLZHZHUPU[LY[^PULKZ[VJRÅV^YLSH[PVUZOPW
^OLYLPU [OL LJVZ`Z[LT PUJS\KPUN P[Z JVTWVULU[Z HUK
WYVJLZZLZ PZ WLYJLP]LK HZ H ºZ[VJR VM UH[\YHS JHWP[HS» HUK
[OL ILULÄ[Z KLYP]LK PL ºLJVZ`Z[LT ZLY]PJLZ» HZ [OL ÅV^Z
^OPJOLTHUH[LMYVT[OLZ[VJRVMLJVZ`Z[LTHZZL[Z4pSLYL[
al.,  4,(YHPZLKJVUJLYUZVU[OLJHWHJP[`VMLJVUVTPJ
Z`Z[LTZ[VLUZ\YLTHPU[LUHUJLVM[OLUH[\YHSJHWP[HSZ[VJR
MVY Z\Z[HPULK WYV]PZPVU VM LJVZ`Z[LT ZLY]PJLZ YLJVNUPaPUN
SPTP[Z [V Z\IZ[P[\[PVU I` O\THU VY THU\MHJ[\YLK JHWP[HS
)HYIPLY "+HPS` 
.P]LU [OL YVSL VM LJVUVTPJ KLJPZPVUTHRPUN
on resources allocation, there is a renewed interest in
HWWS`PUN]HS\H[PVUVMLJVZ`Z[LTZLY]PJLZ[VWYVTV[LIL[[LY
KLJPZPVUTHRPUNYLSH[LK[V\ZLHUKTHUHNLTLU[VMUH[\YHS
YLZV\YJLZ I` THRPUN L_WSPJP[ OV^ KLJPZPVU THRPUN ^V\SK
HMMLJ[ LJVZ`Z[LT ZLY]PJL ]HS\LZ HUK L_WYLZZPUN [OLZL
]HS\L JOHUNLZ PU \UP[Z [OH[ HSSV^ MVY [OLPY PUJVYWVYH[PVU PU
W\ISPJKLJPZPVUTHRPUNWYVJLZZ4VVUL`L[HS 4VZ[
PTWVY[HU[S` LJVUVTPJ ]HS\H[PVU PZ PUJYLHZPUNS` YLJVNUPaLK
as a tool for alerting the society on the consequences of
JVUZ\TW[PVU JOVPJLZ HUK ILOH]PV\Y \S[PTH[LS` ZLY]PUN HZ
HZVJPL[HSMLLKIHJRTLJOHUPZTYLSH[LK[VUH[\YHSYLZV\YJLZ
AH]L[VZRP
;OL;00HPTZ[VTHRL[OLLJVUVTPJ]HS\LZVMLJVZ`Z[LT
ZLY]PJLZ L_WSPJP[ [V \S[PTH[LS` LUHISL [OLPY THPUZ[YLHTPUN PU
KL]LSVWTLU[HS WSHUUPUN HUK KLJPZPVUTHRPUN -VSSV^PUN H
Z[HRLOVSKLY JVUZ\S[H[PVU TLL[PUN OLSK PU :LW[LTILY 
PU^OPJOV]LYLJVSVNPZ[ZLJVUVTPZ[ZYLWYLZLU[H[P]LZVM
JVUJLYULK:[H[LHUK*LU[YHS.V]LYUTLU[HNLUJPLZHUKJP]PS
ZVJPL[`WHY[PJPWH[LKP[^HZHNYLLK[OH[[OL;00^PSSUV[MVJ\Z
VUNLULYH[PUNTHJYVLJVUVTPJPUKPJH[VYZMVYUH[\YHSJHWP[HS
I\[PUZ[LHKMVJ\ZVUKLTVUZ[YH[PUNHWWSPJH[PVUVMLJVUVTPJ
HWWYVHJOLZ [V PTWYV]L WVSPJ` HUK KLJPZPVU THRPUN ;OYLL
LJVZ`Z[LT [`WLZ UHTLS` MVYLZ[Z PUSHUK ^L[SHUKZ HUK
JVHZ[HS HUK THYPUL LJVZ`Z[LTZ ^LYL ZLSLJ[LK PU [OL ÄYZ[
WOHZL;OL4V,-**WYV]PKLZNYHU[Z[V:[H[L.V]LYUTLU[Z
and UT administrations for conservation and integrated
management of these ecosystems. It is desired that the
V\[JVTLZVM[OL;00^V\SKPTWYV]L[OLV]LYHSSLMÄJPLUJ`HUK
[HYNL[PUN\UKLY[OLZJOLTLZVWLYH[LKI`[OL4PUPZ[Y`
;00 THRLZ ZPNUPÄJHU[ KLWHY[\YL MYVT [OL HWWYVHJO
of international TEEB study in two ways. First, while the
international TEEB study was a global assessment of
LJVZ`Z[LTZ HUK IPVKP]LYZP[` ]HS\LZ ;00 OHZ WYPVYP[PaLK MVJ\Z
on three ecosystems (forests, inland wetlands, and costal and
marine ecosystems) to ensure that tangible outcomes can be
PU[LNYH[LKPUWVSPJ`HUKWSHUUPUNMVY[OLZLLJVZ`Z[LTZIHZLK
VU YLJVTTLUKH[PVUZ LTLYNPUN MYVT [OL ;00 :LJVUKS` ^OPSL
the international TEEB study was based only on secondary
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ZV\YJLZHUKTL[HHUHS`ZPZVML_PZ[PUNZ[\KPLZ;00PUJVYWVYH[LZ
H Z[HRLOVSKLYVYPLU[LK HWWYVHJO [V JVUK\J[ WVSPJ`YLSL]HU[
ÄLSKIHZLKWYPTHY`HZZLZZTLU[VMIPVKP]LYZP[`HUKLJVZ`Z[LTZ
values in order to elucidate the desired changes at all levels of
KLJPZPVUTHRPUNPUJS\KPUN[OLSVJHSSL]LS
;00OHZILLUKLZPNULK^P[O[OLMVSSV^PUNV\[W\[Z!
 :`U[OLZPZ VM [OL SH[LZ[ LJVSVNPJHS HUK LJVUVTPJ
RUV^SLKNL [V Z[Y\J[\YL [OL L]HS\H[PVU VM LJVZ`Z[LT
services under different scenarios.
 ;HYNL[LK YLZLHYJO HUK WPSV[ WYVQLJ[Z VU [OL HZZLZZTLU[
and economic valuation of biodiversity and ecosystem
ZLY]PJLZMVYYLWYLZLU[H[P]LZP[LZHUKLJVZ`Z[LTZ
 9LJVTTLUKH[PVUZ H[ 5H[PVUHS :[H[L HUK 3VJHS SL]LSZ [V
MVZ[LY Z\Z[HPUHISL KL]LSVWTLU[ HUK IL[[LY JVUZLY]H[PVU VM
ecosystems and biodiversity. This may include, but not limited
to, consideration of incentives, environmental liability, national
PUJVTL HJJV\U[PUN JVZ[ILULÄ[ HUHS`ZPZ HUK TL[OVKZ MVY
devising and testing various economic instruments.
 0UMVYTH[PVU HUK [VVSZ MVY PTWYV]LK IPVKP]LYZP[`YLSH[LK
I\ZPULZZ WYHJ[PJLZ ¶ MYVT [OL WLYZWLJ[P]L VM THUHNPUN
YPZRZHKKYLZZPUNVWWVY[\UP[PLZHUKTLHZ\YPUNI\ZPULZZ
PTWHJ[ZVULJVZ`Z[LTZHUKIPVKP]LYZP[`
 9LJVTTLUKH[PVUZ MVY YHPZPUN W\ISPJ H^HYLULZZ VM [OL
contribution of ecosystem services and biodiversity
[V^HYKZ O\THU ^LSMHYL HUK VU O\THU PTWHJ[ VU
biodiversity and ecosystems, as well as identifying areas
^OLYLHJ[PVUZJHUTHRLHWVZP[P]LKPMMLYLUJL

1.4 TII governance
;OL 4V,-** .V]LYUTLU[ VM 0UKPH PZ PTWSLTLU[PUN [OL
TII in collaboration with the Deutsche Gesellschaft für
0U[LYUH[PVUHSL A\ZHTTLUHYILP[ .0A .TI/ \UKLY 0UKV
.LYTHU+L]LSVWTLU[*VVWLYH[PVU
( 7YVQLJ[ :[LLYPUN *VTTP[[LL 7:* JOHPYLK I`
[OL :LJYL[HY` 4V,-** OHZ ILLU JVUZ[P[\[LK [V WYV]PKL
V]LYHSS N\PKHUJL HUK KPYLJ[PVU [V ;00 PUJS\KPUN HWWYV]HS
HUK YL]PL^ VM VWLYH[PVUHS WSHU WLYPVKPJ YL]PL^ VM WYVNYLZZ
PU PTWSLTLU[H[PVU HUK YL]PL^ HUK HWWYV]HS VM HZZLZZTLU[
ÄUKPUNZHUKV\[JVTLZVM[OL;00
( :JPLU[PÄJ HUK ;LJOUPJHS (K]PZVY` .YV\W :;(.
JVTWYPZPUN LTPULU[ LJVSVNPZ[Z HUK LJVUVTPZ[Z OHZ ILLU
JVUZ[P[\[LK [V N\PKL HUK WYV]PKL ZJPLU[PÄJ HUK [LJOUPJHS
guidance to TII.
7YVM 5/ 9H]PUKYHUH[O *LU[YL MVY :\Z[HPUHISL
;LJOUVSVNPLZ 0UKPHU 0UZ[P[\[L VM :JPLUJL )HUNHSVYL" 7YVM
/HYPWYP`H.\UKPTLKH0UKPHU0UZ[P[\[LVM;LJOUVSVN`)VTIH`
HUK 0UK\ 2 4\Y[O` *LU[YL MVY :\Z[HPUHISL ;LJOUVSVNPLZ
0UKPHU 0UZ[P[\[L VM :JPLUJL )HUNHSVYL" HYL JVVYKPUH[PUN
[OL ^VYR YLSH[LK [V MVYLZ[Z +Y 9P[LZO 2\THY >L[SHUKZ
0U[LYUH[PVUHS :V\[O (ZPH 5L^ +LSOP PZ JVVYKPUH[PUN [OL
^VYRYLSH[LK[VPUSHUK^L[SHUKZ+Y,=P]LRHUHUKHU*LU[YHS
4HYPUL-PZOLYPLZ9LZLHYJO0UZ[P[\[LPZJVVYKPUH[PUN[OL^VYR
related to coastal and marine ecosystems.

1.5 The process so far
The TEEB-India: Initial Assessment and Scoping Report –
Working Document^HZYLSLHZLKI`[OL/VU»ISL4PUPZ[LYMVY
Environment and Forests in October 2012 during CBD CoP 11
PU/`KLYHIHK;OLZJVWPUNYLWVY[Z`U[OLZPaLKHUV]LY]PL^VM
[OLL_[LU[HUKZ[H[LVM[OL[OYLLLJVZ`Z[LTZPU0UKPHMVYLZ[Z
inland wetlands and coastal and marine ecosystems), their
RL` JVUZLY]H[PVU JOHSSLUNLZ Z[H[L VM HY[ VU ]HS\H[PVU VM
ecosystem services and biodiversity in India and way forward
MVYPTWSLTLU[H[PVUVM;00
0UHKKP[PVU[V[OLL_PZ[PUNRUV^SLKNLVULJVZ`Z[LTZ
]HS\LZ [OL ;00 LU]PZPVUZ LZ[HISPZOPUN UL^ WVSPJ` YLSL]HU[
evidences for ecosystems values and their relation to
O\THU^LSSILPUN[OYV\NOÄLSKIHZLKWYPTHY`JHZLZ[\KPLZ
PU LHJO VM [OL [OYLL LJVZ`Z[LTZ (U VWLU JHSS ^HZ THKL
ZLLRPUN WYVWVZHSZ MVY JVUK\J[PUN ÄLSK IHZLK JHZL Z[\KPLZ
on economics of ecosystem services and biodiversity in
JVU[L_[ VM YLSL]HU[ WVSPJ` VY THUHNLTLU[ JOHSSLUNLZ MVY
[OL[OYLLLJVZ`Z[LT[`WLZ0UYLZWVUZLV]LYWYVWVZHSZ
^LYL YLJLP]LK 2L` JYP[LYPH MVY HWWYHPZHS VM [OL JHZL Z[\K`
WYVWVZHSZ^LYLWVSPJ`YLSL]HUJLZVJPL[HSYLSL]HUJLZJPLU[PÄJ
L_JLSSLUJLHUKMLHZPIPSP[`VMJVTWSL[PUN[OLZ[\K`^P[OPU[OL
[PTL MYHTL -PUHSS` [OL :;(. YLJVTTLUKLK  WYVWVZHSZ
MVY JVTTPZZPVUPUN >P[O HWWYV]HS VM [OL 7:* [OL  JHZL
Z[\KPLZ OH]L ILLU JVTTPZZPVULK :\TTHY` V]LY]PL^Z VM
[OLZLJHZLZ[\KPLZHYLWYLZLU[LKPU[OLUL_[JOHW[LYZ

1.6 TII contribution to Aichi and National Biodiversity
Targets
0U  [OL *VU[YHJ[PUN 7HY[PLZ [V [OL *)+ HKVW[LK [OL
:[YH[LNPJ 7SHU MVY )PVKP]LYZP[`  HUK [OL (PJOP
Biodiversity Targets. The 20 Aichi Biodiversity Targets
MVJ\ZLK H[[LU[PVU VU ZWLJPÄJ Z[LWZ HUK TLHZ\YLZ [OH[
can lead to conservation of ecosystems and biodiversity.
As a commitment towards the international targets, India
has formulated 12 National Biodiversity Targets and
HZZVJPH[LKPUKPJH[VYZHUKTVUP[VYPUNMYHTL^VYR;OLZ[\KPLZ
commissioned so far, and more that will be commissioned
MVSSV^PUN [OPZ ÄYZ[ ZL[ HYL L_WLJ[LK [V JV]LY ^PKL YHUNPUN
PZZ\LZVMPTWVY[HUJL[VTHU`Z[HRLOVSKLYZPU]HYPV\ZWHY[Z
VM [OL JV\U[Y` ;HISL  ;OL MHJ[ [OH[  WYVWVZHSZ ^LYL
YLJLP]LK MYVT HSS V]LY [OL JV\U[Y` [V [HRL \W JHZL Z[\KPLZ
ZOV^Z[OH[[OLYLPZZPNUPÄJHU[H^HYLULZZHTVUN[OLYLZLHYJO
community. An effective dissemination strategy will create
^PKLZWYLHK H^HYLULZZ H WYLJVUKP[PVU MVY HU` LMMLJ[P]L
HJ[PVU PU 0UKPH»Z T\S[PJ\S[\YHS KLTVJYHJ` ;OL YLSL]HUJL VM
ZWLJPÄJZ[\KPLZILPUN\UKLY[HRLUPU;00HUK[OLPYJVU[YPI\[PVU
[V]HYPV\Z(PJOP[HYNL[ZPZPUKPJH[LKPUZ\IZLX\LU[JOHW[LYZ
VM[OPZYLWVY[

1.7 The relevance of TII
-VY H JV\U[Y` VM 0UKPH»Z KP]LYZP[` [OL HMVYLZHPK [^LS]L JHZL
Z[\KPLZ HYL Q\Z[ H ILNPUUPUN >L L_WLJ[ [V MVSSV^ \W ^P[O
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Table 2: TII contribution to Aichi and National Biodiveristy Targets
National Biodiversity Target

Related
Aichi
Biodiversity
Target

TII contributions

;HYNL[! )`  H ZPNUPÄJHU[ WYVWVY[PVU VM 1
[OLJV\U[Y`»ZWVW\SH[PVULZWLJPHSS`[OL`V\[OPZ
H^HYLVM[OL]HS\LZVMIPVKP]LYZP[`HUK[OLZ[LWZ
[OL`JHU[HRL[VJVUZLY]LHUK\ZLP[Z\Z[HPUHIS`

(SS WPSV[ Z[\KPLZ KLTVUZ[YH[L HWWSPJH[PVU VM LJVZ`Z[LT
ZLY]PJL ]HS\LZ PU H WHY[PJ\SHY WVSPJ` JVU[L_[ JYLH[PUN
awareness on the various ecosystem service values, and
HSS\KPUN[VZWLJPÄJTLHZ\YLZ[OH[JHULUZ\YLJVUZLY]H[PVU
and sustainable use.

;HYNL[! )`  ]HS\LZ VM IPVKP]LYZP[` HYL 2
PU[LNYH[LK PU UH[PVUHS HUK Z[H[L WSHUUPUN
WYVJLZZLZ KL]LSVWTLU[ WYVNYHTTLZ HUK
WV]LY[`HSSL]PH[PVUZ[YH[LNPLZ

The studies will show the need for it and economic logic
MVY[HRPUNHJ[PVU0[^PSSPUZWPYLHU\TILYVMHK]VJH[LZPU
Z[H[LZHUKJLU[YL[VW\ZOMVYYLMVYTZ

:[YH[LNPLZ MVY YLK\JPUN YH[L VM KLNYHKH[PVU 
fragmentation and loss of all natural habitats
HYL ÄUHSPaLK HUK HJ[PVUZ W\[ PU WSHJL I` 
MVYLU]PYVUTLU[HSHTLSPVYH[PVUHUKO\THU^LSS
being.

:L]LYHSWYVQLJ[ZI\PSKZJLUHYPVZVMHS[LYUH[LTHUHNLTLU[
PUKPJH[PUN [OL JVZ[Z HUK ILULÄ[Z VM HKKYLZZPUN
degradation, fragmentation and loss of natural habitats.
;OLZL ZJLUHYPVZ ^PSS MLLK PU[V THUHNLTLU[ WSHUZ
enlisting actions for addressig environmental degradation
HUKPTWYV]PUNO\THU^LSSILPUN

;HYNL[! )`  TLHZ\YLZ HYL HKVW[LK MVY 
sustainable management of agriculture, forestry
HUKÄZOLYPLZ

+LTVUZ[YH[PVU WYVQLJ[Z HKKYLZZ WYVK\J[PVU ZLJ[VYZ
YLSH[LK [V ÄZOLYPLZ HUK MVYLZ[Y` HUK ^PSS SLHK [V
recommendations for sustainable management.

;HYNL[! )`  LJVZ`Z[LT ZLY]PJLZ 
LZWLJPHSS`[OVZLYLSH[PUN[V^H[LYO\THUOLHS[O
SP]LSPOVVKZ HUK ^LSSILPUN HYL LU\TLYH[LK
HUKTLHZ\YLZ[VZHMLN\HYK[OLTHYLPKLU[PÄLK
[HRPUN PU[V HJJV\U[ [OL ULLKZ VM ^VTLU HUK
SVJHS JVTT\UP[PLZ WHY[PJ\SHYS` [OL WVVY HUK
vulnerable sections.

;OL Z[\KPLZ HPT [V PTWYV]L KLSP]LY` HUK LMMLJ[P]LULZZ
of ongoing government schemes related to inland
wetlands, forests and coastal and marine ecosystems.
4L[OVKVSVNPJHS PUUV]H[PVUZ HKVW[LK PU [OL Z[\KPLZ HPT
[V HY[PJ\SH[L Z[HRLOVSKLY HUK SP]LSPOVVK PTWSPJH[PVUZ VM
changes in ecosystem services.

others and create a body of case studies covering different
[`WLZHUKHZWLJ[ZVMLJVZ`Z[LTZHUKIPVKP]LYZP[`=HS\H[PVU
VM LJVZ`Z[LTZ HUK IPVKP]LYZP[` PZ JYP[PJHS MVY [HRPUN YH[PVUHS
WVSPJ`KLJPZPVUZL]LU^OLU^LYLJVNUPaL[OH[]HS\H[PVUJHU
UL]LYILJVTWSL[LHUKH[ZVTLZ[HNLL[OPJHSQ\KNTLU[T\Z[
IL LTWSV`LK *LY[HPU LJVZ`Z[LTZ HUK IPVKP]LYZP[` OHIP[H[Z
OH]L [V IL JVUZPKLYLK VM ºPUJVTWHYHISL ]HS\L» (JJVYKPUN
[V [OL 5H[PVUHS ,U]PYVUTLU[ 7VSPJ`  ¸¯PUKP]PK\HSZ
VY ZVJPL[PLZ ^V\SK UV[ HJJLW[ YPZRZ MVY JVTWLUZH[PVU PU
money or conventional goods and services. A conventional
LJVUVTPJ JVZ[ILULÄ[ JHSJ\S\Z ^V\SK UV[ HJJVYKPUNS`
HWWS`PU[OLPYJHZLHUKZ\JOLU[P[PLZ^V\SKOH]LWYPVYP[`PU
allocation of societal resources for their conservation without
JVUZPKLYH[PVUVMKPYLJ[VYPTTLKPH[LLJVUVTPJILULÄ[¹
0UKPH YLX\PYLZ [OH[ SHYNL WYVQLJ[Z VM JLY[HPU [`WLZ
obtain an environmental clearance from the MoEFCC. For
[OPZ[OLWYVTV[LYZOH]L[VWYV]PKLHU,U]PYVUTLU[HS0TWHJ[
(ZZLZZTLU[,0(YLWVY[,0(ZVM[LUJVUZPKLYVUS`[OLKPYLJ[
PTWHJ[Z ^OPSL [OL JVUZLX\LUJLZ VM KPZ[\YIPUN YLN\SH[VY`

ZLY]PJLZ VM LJVZ`Z[LTZ HYL UV[ HJJV\U[LK MVY :\JO
JVUZLX\LUJLZJHUPTWHJ[WLVWSLMHYH^H`MYVTPTTLKPH[L
]PJPUP[` VM [OL WYVQLJ[ (WHY[ MYVT HPKPUN KLJPZPVUZ H[ [OL
local levels, TII has a larger objective of guiding national
SL]LS WVSPJPLZ ;OL V\[JVTLZ VM [OL WPSV[ WYVQLJ[Z HUK
Z\IZLX\LU[ZLJ[VYHSZ`U[OLZPZHYLL_WLJ[LK[VWYV]PKLIL[[LY
YLJVTTLUKH[PVUZMVYPTWYV]PUNZLJ[VYHSZJOLTLZYLSH[LK[V
forests, wetlands and coastal and marine ecosystems.
-VY [OLPY ^LSSILPUN HUK LJVUVTPJ KL]LSVWTLU[
humans have been using natural resources as if they are
UVUKLWSL[PUN HUKVY PUL_OH\Z[PISL HZZL[Z ;OLZL HZZL[Z
HYL OV^L]LY KLWSL[PUN H[ YH[LZ MHZ[LY [OHU [OL YH[LZ VM
YLNLULYH[PVU (Z [OL YLZV\YJLZ KLWSL[L V\Y HIPSP[` MVY
LJVUVTPJ KL]LSVWTLU[ HUK PTWYV]PUN O\THU ^LSSILPUN
VM[LUNL[ZKPTPUPZOLK;O\ZMVYZ\Z[HPUHISLKL]LSVWTLU[VMH
SHYNLKL]LSVWPUNJV\U[Y`SPRL0UKPHP[PZULJLZZHY`[OH[UH[\YHS
YLZV\YJLZHUKHZZL[ZHYLTHPU[HPULKH[VW[PTHSSL]LSZ
+L]LSVWTLU[ WVSPJPLZ OH]L [V HJJV\U[ MVY [OLPY
consequences on natural resources. Many of these
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JVUZLX\LUJLZHYLL_[LYUHS[V[OLWYVÄ[HUKSVZZJVUZPKLYH[PVU
and therefore get neglected. Thus, even the estimates of
.+7L_JS\KLZ[OL]HS\LVMKLWYLJPH[PVUVMUH[\YHSYLZV\YJLZ
(I\ZPULZZ[OH[ULNSLJ[Z[OLJVZ[VMKLWYLJPH[PVUVMP[ZHZZL[Z
TH`L]LU[\HSS`NV^YVUN:PTPSHYS`HULJVUVT`[OH[ULNSLJ[Z
[OL SVZZ PU ]HS\L VM P[Z UH[\YHS YLZV\YJLZ TH` HSZV ÄUK P[Z
growth not sustainable.
5H[\YHS YLZV\YJL HJJV\U[PUN PZ YLJVNUPaLK HZ HU
LMMLJ[P]L [VVS HUK IHYVTL[LY VY JVTWHZZ [OH[ JHU N\PKL
LJVUVTPJKLJPZPVUTHRPUN^OPSLMHJ[VYPUNPUWYLZLY]H[PVUVM
UH[\YHSHZZL[ZH[ZVJPHSS`KLZPYLKSL]LSZ<USLZZUH[\YHSJHWP[HS
PZHJJV\U[LKHZHUHZZL[P[PZSPRLS`[VYLJLP]LSP[[SLH[[LU[PVU
and lead to its degradation.
=HS\H[PVUVMUH[\YHSYLZV\YJLZPZVM[LUHJVTWSL_[HZR
HZ [OLZL YLZV\YJLZ HYL UV[ [YHKLK PU H THYRL[ ,]LU ^OLU
[OL`HYL[OL]HS\L[OH[[OLZVJPL[`ZOV\SKW\[VU[OLTTH`
ILKPMMLYLU[[OHU^OH[[OLTHYRL[TH`\S[PTH[LS`KL[LYTPUL
=HS\H[PVU [LJOUPX\LZ OH]L [V IL KL]LSVWLK [OH[ TPTPJ [OL
THYRL[HUKHJJV\U[MVYZVJPHS]HS\LZ

E VIVEKANANDA
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The issues of valuation of natural resources have
ILJVTL T\JO TVYL PTWVY[HU[ HUK H[ [OL ZHTL [PTL TVYL
JVTWSL_.YV^PUNWVW\SH[PVUHUKWYVZWLYP[`PZW\[[PUNL]LY
PUJYLHZPUNWYLZZ\YLVUUH[\YHSYLZV\YJLZ6\Y\UKLYZ[HUKPUN
VM [OL PTWVY[HUJL VM LJVZ`Z[LT ZLY]PJLZ HUK IPVKP]LYZP[`
PZHKKPUNUL^KPTLUZPVUZPU]HS\H[PVU0UMHJ[[OL<5:;(;
OHZVUS`PUJVTLV\[^P[OHUL_WLYPTLU[HSZ`Z[LTMVY
LJVZ`Z[LTHJJV\U[PUN<5:;(;
It is not necessary that an economic activity leads
[V KLWSL[PVU VM UH[\YHS HZZL[Z 0M NVVK WYPUJPWSLZ VM UH[\YHS
resource management are followed, asset value does not
OH]L[VKLWSL[LK\YPUN[OLWYVJLZZVML_LJ\[PVUVMWYVQLJ[Z
VYLJVUVTPJKL]LSVWTLU[PUNLULYHS;OPZWVZZPIPSP[`THRLZ
Natural Resources Accounting worth doing. Often asset
]HS\LZ VM [OL ^OVSL LJVZ`Z[LT PZ KPMÄJ\S[ [V ^VYR V\[ I\[
LZ[PTH[LVMKLWSL[PVUJHUILKVULMVYL_HTWSL]HS\LVMSVZ[
asset can be calculated.
Valuation studies for different resources were carried
out at the IGIDR beginning early 1990s such as for soils
7HYPRO HUK .OVZO   MVYLZ[Z /HYPWYP`H .:  HUK
SHUKÄSSZ@LKSHHUK7HYPRO;OLZLZOV^LK[OLMLHZPIPSP[`
of estimating environmentally adjusted national income or
Green GDP.
To scale valuation efforts to national level, sustained long
[LYT LMMVY[Z HYL ULLKLK [V KL]LSVW TVYL YPNVYV\Z TL[OVKZ
identify data needs and ways to collect the needed information.
=HS\PUN UH[\YHS YLZV\YJLZ PZ H JVTWSL_ ZWH[PHS
HUK PUZ[P[\[PVUHS JYVZZZJHSL WYVISLT ;\YULY L[ HS 
Economic valuation is one of the several diagnostic and
HZZLZZTLU[[VVSZHUKWVSP[PJHSPUZ[P[\[PVUHSTLJOHUPZTZ[OH[
MHJPSP[H[L\UKLYZ[HUKPUNVMUH[\YHSJHWP[HSHZJVTWSL_ZVJPV
ecological systems (Ostrom, 2009). Economic valuation has
HUPU[YPUZPJHWWLHSHUK\[PSP[`PU[LYTZVMZ\WWVY[PUNPUMVYTLK
KLJPZPVU THRPUN HUK PU WHY[PJ\SHY L_WVZPUN [OL PTWHJ[Z VM
JVU]LU[PVUHSLJVUVTPJ[OPURPUNVUOLHS[OHUKM\UJ[PVUPUNVM
UH[\YHSJHWP[HS0[PZHSZVHZZVJPH[LK^P[OZL]LYHSJYP[PX\LZVM
[OLTL[OVKHUKHWWYVHJO
These limitations notwithstanding, the continued
SVZZHUKKLNYHKH[PVUVMUH[\YHSJHWP[HSHUKYVSLVMLJVUVTPJ
drivers therein, urgently call for communicating the diverse
values of natural resources, and the consequences of loss of
]P[HSLJVZ`Z[LTZLY]PJLZPUHJVTTVUTHU»ZSHUN\HNL[OH[
PZ\UKLYZ[VVKI`[OVZL^OVHYLPU]VS]LKPU[OL]LY`KLJPZPVU
THRPUNWYVJLZZLZ
The TII aims to create a body of case studies based
on which to generate wider awareness that will lead to
Z\Z[HPUHISL WVSPJPLZ HZ 0UKPH MHJLZ [OYLH[Z MYVT JSPTH[L
JOHUNL HUK JOHSRZ V\[ H ¸Z[YH[LN` MVY SV^ JHYIVU PUJS\ZP]L
NYV^[O¹ 0U PTWSLTLU[PUN Z\JO Z[YH[LNPLZ ;00 JHU THRL
PTWVY[HU[JVU[YPI\[PVU
;OPZYLWVY[WYLZLU[Z[OLWYVNYLZZTHKL[OLVUNVPUN
^VYR HUK WYLSPTPUHY` ÄUKPUNZ VM [OL JHZL Z[\KPLZ PUP[PH[LK
WVZ[*67\UKLY[OL;00¹
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orests account for a third of the earth’s land area and about 80% of terrestrial
biodiversity. The livelihoods of close to 1.6 billion people are dependent on forests.
Forests provide multiple supporting, provisioning, regulating and cultural services to
human well-being. According to studies reviewed by TEEB, the contribution of forests and
V[OLYLJVZ`Z[LTZ[V[OLSP]LSPOVVKZHUKPUJVTLZVMWVVYY\YHSOV\ZLOVSKZPZZPNUPÄJHU[
The contribution of the forest sector to the national GDP is high in many tropical regions
and countries. The state and health of forests, in particular tropical forests, is crucial for
the economy and livelihoods of vast populations in tropical countries, the poor in particular.
Further, there is a growing recognition of the role forests play in global climate change.
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Q The total Forest and Tree cover of India is 789,164 sq. km, which is 24.01 per cent
of the geographical area of the country (FSI, 2013). There is an increase of 5,871
sq km in the forest cover of India in comparison to 2011 assessment. India has
added about 3 million hectares of forest and tree cover over the last decade.
Q The total growing stock of India’s forest and trees outside forests is estimated
as 5,658.046 million cum which comprises 4,173.362 million cum inside legally
designated forest areas and 1,484.68 million cum outside such forests.
Q Forests neutralize approximately 21% of India’s Green House Emissions. Total
carbon stock in forests is estimated to be 6,941 million tonnes. There is an
increase of 278 million tonnes in the carbon stock of India’s forests as compared
to the last FSI assessment of 2011.
Q Through its various programs, India is addressing critical issues such as
deforestation, degradation of forests and sustenance of forest dependent
communities. Government of India has been persistently working towards
increasing the total forest cover in India by initiating targeted afforestation
programs such as Green India Mission (GIM).
Q From a network of 54 National Parks covering 21,003 sq km and 373 Sanctuaries
covering 88,649 sq km, giving a combined coverage of 1, 09,652 sq km or
3.34% of the India’s geographical area in 1988, the network has grown steadily,
and as of 2014 there are 690 Protected Areas (102 National Parks, 527 Wildlife
Sanctuaries, 57 Conservation Reserves and 4 Community Reserves) covering 1,
66,851 sq km or 5.07% of the India’s geographical area.
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Q India is one of the 17 mega-diverse countries on the planet, with only 2.4%
of the world’s land area, yet accounts for 7-8% of all recorded species. India
has 10 biogeographic zones and is home to 8.58% of the mammalian species
documented so far, 13.66% avian species, 7.91% reptiles, 4.66% amphibians,
11.72% ﬁshes and 11.80% for plants.

RITESH SHARMA

Q Four of the 34 globally identiﬁed biodiversity hotspots, namely the Himalaya,
Indo-Burma, the Western Ghats-Sri Lanka and Sundaland, are represented
in India. India is also an acknowledged centre of crop diversity and harbours
hundreds of varieties of crop plants such as rice, maize, millets etc.
Q India’s successful endeavour in expanding forest cover is widely acknowledged.
An effective Forest (Conservation) Act, 1980, further strengthened by the National
Forest Policy, 1988, a massive afforestation programme, establishment of
biosphere reserves, and re-vegetation of degraded lands through Joint Forest
Management and people’s participation, account for the success in forest and
biodiversity conservation.
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2.1 Area under forests in India and trends
In India, forests account for 22% of the geographic area and
200 million people live in and around forests, and depend
on it for their livelihoods. Many rivers have headwaters in
forests. The forest sector contribution to GDP, though low (at
1.7% during 2011), could be high for the livelihood of forest
dependent communities or poor in general. Forest resources
have an important bearing on the environmental/ecological
security and well-being of the country and people (FSI, 2013).
The importance of forests as natural resource has been
recognized by the Government of India and, therefore large
emphasis has been laid on the conservation, restoration and
development of forests.
Table 1 presents the net area under forests in India
during the period 1985-87 to 2009-11 and it can be seen that
the forest area in India is generally stable and consistently
increasing since 1995-97.
Table 2 presents the forest cover change matrix for
the period 2009 to 2011 as reported by FSI (2013). As can
be seen from Table 2, a net increase in very dense forest is
reported. However for the same period, a net decrease in area
under moderately dense forest is also reported. The recent
assessment reveals that there is a decrease of 199,100 ha of
moderately dense forest (FSI, 2013) during 2009-2011.
The current assessment indicates an increase in area
under very dense forests (VDF), a change potentially from
moderately dense forest (MDF) (43,300 ha) and open forest
(OF) (400 ha) categories. On the other hand, about 25,500
ha of VDF have been converted into a lower density class of
MDF, OF and non-forest (NF) categories.
The factors driving change in forest cover in the
different States are varied. Factors causing a decrease in
forest cover include shifting cultivation in the north-eastern
States such as Manipur, Mizoram, Nagaland, and Assam to
rotational and planned felling by the Forest Department in
Andhra Pradesh and Haryana to encroachments as reported
from Andhra Pradesh, Assam, Chhattisgarh, Madhya Pradesh
and Maharashtra (FSI, 2013). The factors contributing to
increase in forest cover in some of the States such as Gujarat,

Delhi, Bihar, Kerala, etc., include conservation leading to
regeneration and afforestation.

2.2 Threats, gaps and challenges in forest
conservation and management
In India, according to an assessment of forest conversion and
loss made by Ravindranath et al. (2012) at the district level,
about 63,650 ha was lost annually during the period 2003-05
and 99,850 ha annually during 2005-2007. Further, forests in
India are also subject to degradation due to non-sustainable
extraction of fuelwood and non-timber forest products
5;-7ZV]LYNYHaPUNI`SP]LZ[VJRMVYLZ[ÄYLMYHNTLU[H[PVU
and encroachment (Afreen et al., 2011). According to FSI
(2013), only 13% of the recorded forest area has no biotic
PUÅ\LUJL (IV\[   HUK   VM [OL YLJVYKLK MVYLZ[ HYLH
OH]L OPNO HUK TVKLYH[L IPV[PJ PUÅ\LUJL YLZWLJ[P]LS` ;OL
key pressure on forest ecosystems in India include:
 -VYLZ[JVU]LYZPVU! According to NBAP (2008), about one
million hectares (mha) of forest area has been diverted for
implementing about 14,997 developmental projects since
the enactment of the Forest Conservation Act in 1980.
 ,_[YHJ[PVU VM [PTILY HUK 5;-7Z! Fuelwood is the
dominant source of cooking energy for rural population
PU 0UKPH ^P[O MVYLZ[Z JVU[YPI\[PUN ZPNUPÄJHU[S` [V [OPZ
According to FSI (2013), about 216 million tonnes (mt) of
fuelwood is consumed in India, of which about 27% is
sourced from forests. Domestic demand for timber and
fuelwood is well above the sustainable level.
 3P]LZ[VJR NYHaPUN! .YHaPUN OHZ WYVMV\UK PUÅ\LUJL
on forest vegetation – while light controlled grazing is
ILULÄJPHS OLH]` \UJVU[YVSSLK NYHaPUN PZ OHYTM\S -:0
2013). Harmful impacts of uncontrolled grazing include
death of seedlings, reduced porosity of soil due to
compaction resulting in poor aeration and increased
run-off and loss of palatable grasses. According to FSI
(2013), incidence of moderate to high grazing pressure is
reported for more than 30% of the recorded forest area.
 -VYLZ[ ÄYL! ;OL HYLH LZ[PTH[LK [V IL ÄYL WYVUL I` [OL
Forest Survey of India (FSI, 2013) is about 54% of the

;HISL5L[MVYLZ[HYLH4OH\UKLYKPMMLYLU[KLUZP[`JSHZZLZH[KPMMLYLU[[PTLWLYPVKZ
Year of assessment

Forest
density
class

1985-87

1995-97

1997-99

1999-01

2001-03

2003-05

2005-07

2007-09

2009-11

Dense

36.14

36.73

37.74

41.68

39.06

38.72

40.25

40.42

40.22

Open

28.16

26.61

25.99

25.87

28.78

28.99

28.84

28.78

29.57

Total

64.20

63.34

63.73

27.55

67.83

67.71

69.09

69.20

69.79

Source: FSI (1985 to 2011)
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;HISL -VYLZ[JV]LYJOHUNLTH[YP_MVY0UKPHIL[^LLU HUKPUOLJ[HYLZ
Density Class

VDF

Very dense forest (VDF)

MDF

OF

Scrub

NF

Total of 2009

8,306,500

25,500

4,500

0

10,600

8,347,100

43,300

31,701,000

178,600

200

150,500

32,073,600

400

82,000

28,508,400

6,000

185,200

28,782,000

Scrub

0

300

60,600

4,087,100

69,600

4,217,600

Non-forest (NF)

0

65,700

813,000

45,000

254,382,300

255,306,000

Total – 2011

8,350,200

31,874,500

28,782,000

4,217,600

254,798,200

328,726,300

Net change

3,100

-199,100

783,100

-79,300

-507,800

Moderately
(MDF)

dense

Open forest (OF)

forest

Source: FSI, 2013
Note: Green indicates gain and red indicates loss
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YLJVYKLKMVYLZ[HYLHVM^OPJOOLH]`ÄYLZHYLLZ[PTH[LK
[V HMMLJ[ HIV\[   HUK TVKLYH[L HUK TPSK ÄYLZ HYL
estimated to affect about 6.5% and 46%, respectively.
The extent of forest area estimated to be experiencing
Z\YMHJL ÄYL [OH[ HMMLJ[Z NYV\UK ÅVYH HUK VYNHUPJ TH[[LY
in the soil is 3.69% and this pole crop and regeneration is
affected in an estimated area of 1.42% (FSI, 2013).
4PUPUN! Mining, particularly open cast mining, has
ZPNUPÄJHU[ PTWHJ[Z VU MVYLZ[ HUK IPVKP]LYZP[` VM 0UKPH
In the Western Ghats region, iron ore mining activity
has resulted in degradation of land and forest area and
impacted the water quality in the Bhadra River on account
of siltation and contamination of water by the ore.
-VYLZ[MYHNTLU[H[PVU! Fragmentation decreases habitat
simply through loss of land area, reducing the probability
of maintaining effective reproductive units of plant and
animal populations. Landscape fragmentation, which
results in less connectivity of habitat to allow natural
migration, limits the adaptive capacity of species and the
viability of ecosystems (Vos et al. 2008).
0U]HZP]LHSPLUZWLJPLZ! Invasive Alien Species are one of
the major threats to biodiversity throughout the world, yet
it is expected that further increases in trade, transport and
tourism will only aggravate the problem. In India, a country
with four of the world’s important ‘biodiversity hotspots’,
the invasion of alien plants is beset with ecological,
economic and social consequences (Bhatt et al., 2012).
The major forest invasive species include Lantana camara,
Eupatorium glandulosum, Parthenium species, Mimosa
species, Eichornia crassipes, Mikania micrantha, Ulex
L\YVWHL\Z7YVZVWPZQ\SPÅVYH*`[PZ\ZZJVWHYP\Z,\WOVYIPH
YV`SLHUH, etc. Highly invasive climbers like *OYVTVSHLUH
odorata and Mikania species have over-run the native
vegetation in north-east Himalayan region and the Western
Ghats (NBAP, 2008). A study conducted by Forest Survey
of India for the State of Forest Report concludes that about



60% of the recorded forest area has moderate to scanty
presence of weeds while about 20% of the area has very
dense distribution of weeds (FSI, 2013).
(U[OYVWVNLUPJ JSPTH[L JOHUNL! Gopalakrishnan et al.
(2011) conducted an assessment of the impact of projected
climate change on forest ecosystems in India based on
climate projections of the Regional Climate Model of the
Hadley Centre and the global dynamic vegetation model
IBIS for A1B scenario for the short-term (2021–2050) and
long-term (2071–2100) periods. The assessment of climate
impacts showed that at the national level, about 45% of the
forested grids is projected to undergo change. This means
the future climate is not optimal for existing forest types
and biodiversity, leading to forest die-back and change in
biodiversity in the long run.

2.3 Issues in conservation and restoration of forest
biodiversity and ecosystem services
Biodiversity is integral to almost all ecosystem processes, with
some species playing key functional roles that are essential
for maintaining the value of ecosystems to humans. However,
many ecosystem services remain non-valued, and decisionmakers rarely consider biodiversity in policy development,
in part because the relationships between biodiversity
and the provision of ecosystem services are not generally
appreciated. Some of the potential issues in conservation
and restoration of forest biodiversity and ecosystem services
were elaborated in the scoping report and a summary of the
same is provided below:
 3HJR VM WLYPVKPJ HZZLZZTLU[Z HUK TVUP[VYPUN [OH[
generates knowledge, information and data on the status
of biodiversity and ecosystem services and the threats
and drivers of degradation and loss
 3HJRVMH^HYLULZZVU[OLLJVUVTPJ]HS\LVMIPVKP]LYZP[`
and ecosystem services requiring due recognition and
demonstration of the value of forest ecosystems
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3HJRVMPU[LNYH[PVUVMIPVKP]LYZP[`HUKLJVZ`Z[LTZLY]PJLZ»
concerns in planning and designing of conservation and
restoration policies and programmes
3HJR VM [LJOUPJHS HUK PUZ[P[\[PVUHS JHWHJP[` MVY
conservation and restoration of forest biodiversity and
ecosystem services

2.4 Existing evidence base on ecosystem services and
valuation
While the number of studies based on economic valuation of
biodiversity and ecosystem services is growing worldwide,
there is still a dearth of similar studies in India. An extensive
review is provided in the TEEB Scoping Report (Parikh
et al., 2012). Studies conducted could be categorised as
those that estimated provisioning, regulating, supporting
and cultural services and there are a few that have adopted
a holistic approach and evaluated multiple ecosystems
services. In all, there have been about 10 holistic studies
covering either a single state or a group of states or the entire
country (Chopra, 1993; Parikh et al., 2008; Verma, 2000;
Verma et al., 2010; Verma et al., 2007). Provisioning service
VM MVYLZ[ LJVZ`Z[LTZ PZ X\HU[PÄLK I` ZL]LYHS Z[\KPLZ 5LNP

and Semwal, 2010; Joshi and Negi, 2011; Mahapatra and
Tewari, 2005; Purushothaman et al., 2000; Narendran et al.,
2001; Murthy et al., 2005; Sarmah and Arunachalam, 2011;
Appasamy, 1993). There is one study by Kiran and Kaur,
^OPJOOHZX\HU[PÄLK[OLU\[YPLU[YL[LU[PVUZ\WWVY[PUN
service of forests. Badola et al. (2010) and Hadker et al.
(1997) have evaluated the recreation service (cultural) of
forest ecosystems in Corbett Tiger Reserve, Uttarakhand and
Borivili National Park, Maharashtra. The regulating service
VM MVYLZ[ LJVZ`Z[LTZ OH]L ILLU X\HU[PÄLK MVY H ZPUNSL
forest type (Badola et al., 2010) or the entire forests of India
(Kadekodi and Ravindranath, 1997 and Singh, 2007).

2.5 Gaps in valuation of forest ecosystem services and
biodiversity
The scoping study revealed that in India, there have been few
studies aimed at assessing economic value of biodiversity
and ecosystem services, largely focused on the use value or
the marketable products. However, the following limitations
^LYLPKLU[PÄLK!
 0UHKLX\H[L HUK PUJVTWSL[L JV]LYHNL VM LJVZ`Z[LTZ
forest areas of the country.
 -VJ\ZVUVULVYHML^VM[OLLJVZ`Z[LTZLY]PJLZHYPZPUN
from a forest ecosystem leading to incomplete valuation
HUKOLUJLUV[YLÅLJ[PUN[OL[V[HSLJVUVTPJ]HS\LVM[OL
forests.
 4HJYV SL]LS ]HS\H[PVU H[ [OL :[H[L VY 5H[PVUHS SL]LS
based largely on secondary and international sources of
economic value of forest products and services, making
them limited in relevance to local situations and policy
making. These estimates are further based only on current
rates of extraction and not sustainable rates of extraction.
 (IZLUJLVMLTWPYPJHSKH[HIHZLK]HS\H[PVUVMIPVKP]LYZP[`
and ecosystem services.
 (IZLUJL VM M\SS ]HS\H[PVU VM IPVKP]LYZP[` HUK LJVZ`Z[LT
services.
 3HJR VM Z[HUKHYK TL[OVKZ MVY ]HS\H[PVU VM IPVKP]LYZP[`
and ecosystem services, making them incomparable.

RITESH SHARMA

2.6 TII case studies – building new evidences on
valuation of forest ecosystem services and
biodiversity
An important aspect of the TII is building new evidences
though policy relevant case studies. Based on primary
YLZLHYJO H[ [OL ÄLSK SL]LS [OL JHZL Z[\KPLZ ^V\SK HKKYLZZ
key policy and management challenges for conservation
and sustainable use of biodiversity and ecosystem services.
The case studies aim to demonstrate practical application of
ecosystem services valuation in decision making contexts.
A summary of study sites and key policy question that is
being addressed by the three ongoing case studies in forest
ecosystems is presented in Table 3 below. The outcomes of
the study will be fed into a synthesis report.
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Study site and partners

Key biodiversity and ecosystem service values

Valuation of forest ecosystem services in Western Ghats
NH Ravindranath, Indian Institute of Sciences, Bangalore
and /HYPWYP`H.\UKPTLKH0UKPHU0UZ[P[\[LVM;LJOUVSVN`
4\TIHP

The Western Ghats spread over an area of 164,280 sq
km traverses across 51 districts of six states – Gujarat,
Maharashtra, Goa, Karnataka, Kerala and Tamil Nadu. The
Western Ghats is one of the biodiversity hotspots and the water
tower of Peninsular India. Western Ghats harbours as many as
ZWLJPLZVMÅV^LYPUNWSHU[ZVM^OPJOZWLJPLZ
are endemic. The Western Ghats form the major watershed
in India, with 58 major Indian rivers originating from it. The
Western Ghats is also the home for about 50 million people.

;OLLJVUVTPJZHUKLMÄJHJ`VMLSLWOHU[O\THUJVUÅPJ[
mitigation measures in southern India
9HTHU:\R\THY(ZPHU5H[\YL*VUZLY]H[PVU-V\UKH[PVU

,SLWOHU[THUJVUÅPJ[ZHYLKL[LYYLU[[VYLJVNUPaPUNJHW[\YPUN
and valuing the ecosystem services provided by the former.
:\JOJVUÅPJ[ZOH]LZOHYWS`LZJHSH[LKPUYLJLU[`LHYZPUTHU`
parts of India leading to damage and loss of agricultural crops
(0.8~1 mha area), property and human (500 mortalities) as well
HZLSLWOHU[SP]LZPUKP]PK\HSZ4P[PNH[PUN[OPZJVUÅPJ[PZ
imperative if conservation of elephant habitat and biodiversity is
[VÄUKHJJLW[HUJLHTVUNSVJHSWLVWSL^OVZOHYL[OPZOHIP[H[
;OLHWWYVWYPH[LULZZLMÄJHJ`VYLJVUVTPJ]PHIPSP[`VMTP[PNH[PVU
measures have never been critically assessed. In fact, over
70% of the annual budget of Project Elephant (a centrallyZWVUZVYLKZJOLTLPZ\ZLKMVYJVUÅPJ[SLH]PUNSP[[SLYLZV\YJLZ
for other aspects of management of elephants and their
habitats. At the same time, the elephant is a keystone species
in the biodiversity-rich tropical forests, making it imperative to
conserve this creature and its habitat.

An economic assessment of ecosystem services
provided by vultures: a case study from the KanhaPench Corridor, Central India
540ZO^HY0<*50UKPHVMÄJL

The decline in Asia’s vultures attributed to Diclofenac salts in
vet-pharmaceuticals, resulted in the loss of several critically
important ecosystem services. With the decrease in primary
scavengers like vultures, carcasses are now being left to openly
YV[SLHKPUN[VZPNUPÄJHU[^HZ[LKPZWVZHSWYVISLTZHUKH
growing range of health concerns to humans. A recent study in
India by Markandya et al. (2008) estimates that concurrent with
the vulture die-off there has been an increase of 5.5 million feral
dogs, which has resulted in over 38.5 million additional dog
bites, and more than 47,300 human deaths from rabies. This
study estimates that the increased number of rabies victims
may have cost the Indian economy over USD 34 billion.
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Policy context

Contribution to TII

An analysis of the area under forests in the states and
districts of the Western Ghats region over a 10-year period of
2003 to 2013 shows that the area under forests has increased
by 7,839 sq km. However, when area under forests in the
different density classes is seen, the area under dense forests
is reported to have increased but the area under moderately
dense forests has decreased by 481 sq km, with area under
open forests increasing simultaneously. A close look at the
area under various crown density classes in the different
districts of the six states for the 10-year period of 2003 to
2013 indicates a net loss in forest area across states.
The loss in area under very dense and moderately dense
forests in some of the districts of the six Western Ghats’
states is a cause of concern as such losses in native forests
are irreversible and the biodiversity losses are at times
permanent as the Western Ghats is home to some of the
most endangered and threatened species. Such forest losses
also have implications for the biomass and carbon stocks
as well as the dependent livelihoods and economy of local
communities.

Western Ghats case study focuses on the following:
 (ZZLZZTLU[HUKLZ[PTH[PVUVM[OLZ[H[\ZVMIPVKP]LYZP[`
HUKÅV^VMLJVZ`Z[LTZLY]PJLZMYVTZLSLJ[LKMVYLZ[[`WLZ
in the Western Ghats – bio-physical services.
 ,Z[PTH[PVUVMLJVUVTPJ]HS\LVMLJVZ`Z[LTZLY]PJLZPU
the Western Ghats.
 9LJVNUP[PVUHUKKLTVUZ[YH[PVUVM[OLPTWVY[HUJLVM
TVUL[HY`HUKUVUTVUL[HY`ILULÄ[ZVMMVYLZ[LJVZ`Z[LTZ
 <UKLYZ[HUKPUNWVSPJ`HUKPUZ[P[\[PVUHSPZZ\LZHUKIHYYPLYZPU
the Western Ghats region with respect to forest biodiversity
and ecosystem services.
 (ZZLZZL_PZ[PUNWYVNYHTTLZWVSPJPLZHUKPUZ[P[\[PVUZHUK
Z\NNLZ[ÄUHUJPHSTLJOHUPZTZWVSPJ`HUKPUZ[P[\[PVUHS
VW[PVUZMVYWYV]PKPUNÄUHUJPHSPUJLU[P]LZMVYWYVTV[PVUVM
JVUZLY]H[PVUHUKZ\Z[HPUHISLÅV^VMLJVUVTPJILULÄ[Z[V
local communities.
 (ZZPZ[KLJPZPVUTHRLYZPUYH[PVUHSPaPUN[OLULLK
MVYPU]LZ[TLU[I`WYV]PKPUNÄUHUJPHSPUJLU[P]LZMVY
conservation and restoration and for regulating extraction.

This project has major policy relevance to planning for
HWWYVWYPH[LTLHZ\YLZMVYTP[PNH[PUNLSLWOHU[O\THUJVUÅPJ[Z
and in management of elephant populations for maintaining a
healthy and diverse habitat.
The two major users of the results of this study would be
Project Elephant of the MoEFCC, Government of India (in
MVYT\SH[PUNJV\U[Y`^PKLJVUÅPJ[TP[PNH[PVUWVSPJ`HUK
I\KNL[PUNVMÄUHUJPHSYLZV\YJLZHUK2HYUH[HRH:[H[L-VYLZ[
+LWHY[TLU[PU[OLPYWSHUUPUNHUKPTWSLTLU[H[PVUVMJVUÅPJ[
TP[PNH[PVUVUHZP[LZWLJPÄJIHZPZ

The project would generate a technical analysis of the
LJVUVTPJZHUKLMÄJHJ`VMLSLWOHU[O\THUJVUÅPJ[
mitigation measures, as well as analysis of the role of the
elephant in maintaining biodiversity of their tropical forest
habitats in the state of Karnataka. It would also come
\W^P[OZWLJPÄJYLJVTTLUKH[PVUZVU[OL[`WLVMZP[L
ZWLJPÄJJVUÅPJ[TP[PNH[PVUTL[OVKZ[VHKVW[PUJS\KPUN
strengthening the capabilities of local communities to
THUHNLJVUÅPJ[HUKPTWYV]LSP]LSPOVVKZ

Governments of India and its neighbour have adopted a
Regional Declaration on the Conservation of South Asia’s
Critically Endangered Vulture Species and the governments
agreed to the constitution of a Regional Steering Committee
(RSC) in order that policy makers in the range countries are
able to make informed decisions particularly on Vulture Safe
Zones as well as regulatory requirements of vulture-safe drug
formulations

The TEEB approach draws attention to the economic
ILULÄ[ZVMIPVKP]LYZP[`HUKOLSWZKLJPZPVUTHRLYZ[V
recognize and capture values of ecosystem services
HUKIPVKP]LYZP[`(ÄYZ[VMP[ZRPUKP[PZLU]PZHNLK[OH[
the project will also help in developing a framework
for species-related to valuation studies. This study will
undertake a valuation of human health costs, and costs
related to livestock upkeep, due to the absence of vultures.
It will also address various policy and economic issues
related to Diclofenac ban, and the costs for subsidizing
HS[LYUH[P]L5:(0+ZLN4LSV_PJHT(JVZ[¶ILULÄ[
analysis of Diclofenac and Meloxicam will be undertaken.

17

THE ECONOMICS OF
ECOSYSTEMS AND BIODIVERSITY
INDIA INITIATIVE */5&3*.3&1035t803,*/(%0$6.&/5

2.6.1 Valuation of forest ecosystem services and
biodiversity in the Western Ghats
3LHK(\[OVYZ!5/9H]PUKYHUH[O./HYPWYP`H

GUJARAT

MAHARASHTRA

GOA

18

KARNATAKA
TAMIL NADU

KERALA

The Western Ghats is spread over an area of 164,280 sq km,
traversing across six States of India viz. Gujarat, Maharashtra,
Goa, Karnataka, Kerala and Tamil Nadu, spanning 188 taluks
in 51 districts. The study shows preliminary assessment,
which will be reviewed. The Western Ghats is a treasure trove
of biodiversity and one of the biodiversity hotspots and the
water tower of peninsular India. Floristically, the Western
Ghats are one of the richest areas in the country and harbours
HZTHU`HZZWLJPLZVMÅV^LYPUNWSHU[ZVM^OPJO
2,100 species are endemic. A number of endangered or rare
plant species have their type locations in the Western Ghats.
The Western Ghats are part of the Western Ghats-Sri Lanka
global hotspot, running roughly in a north-south direction for
about 1,500 km parallel to the coast bordering the Arabian
Sea. The importance of the Western Ghats in terms of their
biodiversity can be seen from the known inventory of their
plant and animal groups and the levels of endemism in these
[H_H >LZ[LYU .OH[Z OHYIV\Y  ZWLJPLZ VM ÅV^LYPUN
plants. Of these, 5,584 species are indigenous, 377 are
exotic naturalised and 1,427 are cultivated or planted. Of
the indigenous 5,584 species, 2,242 species are Indian
endemics (found only in India) and 1,261 are the Western

Ghats endemics. Apart from the above, there are 586 taxa
with subspecies and variety status, bringing total taxa in the
Western Ghats to 7,974 (Nayar et al, 2014). Thirty nine sites
in the Western Ghats in the States of Kerala, Karnataka, Tamil
Nadu and Maharashtra were inscribed in the UNESCO World
Heritage List in 2012, considering their outstanding universal
value and high levels of endemism. The Western Ghats form
the majority of watershed in India and as many as 58 major
Indian rivers originate there. It is also the home to about 50
million people, across six States in the country. There are four
major phenological forest types in the Western Ghats, moist
deciduous forests occupying the largest area, followed by
semi evergreen, evergreen and dry deciduous.
An analysis of the area under forests in the States and
districts of the Western Ghats region over a 10-year period of
2003 to 2013 shows that the area under forests has increased
by 7,839 sq km. However, when area under forests in the
different density classes is examined, the area under dense
forests is reported to have increased but the area under
moderately dense forests has decreased by 481 sq km with
area under open forests increasing simultaneously (Table 4).
A close look at the area under various crown density
classes in the different districts of the six States for the 10year period of 2003 to 2013 indicates a net loss in forest area
across States:
 4HOHYHZO[YH!A net loss of about 79 sq km area in the
very dense and 58 sq km area in the moderately dense
forest categories over the period 2003 to 2013.
 .\QHYH[!A loss in moderately dense forest area of 587 sq
km.
 .VH!A loss of 670 sq km in north and south Goa districts.
 2HYUH[HRH! A loss of only 2 sq km in the very dense forest.
category but a loss of 1,621 sq km in the moderately
dense forest category in all districts, except Mysore.
 2LYHSH! A reported loss in area under very dense as well
as moderately dense forest categories is reported and the
loss is 50 and 749 sq km, respectively over the decade.
 ;HTPS 5HK\! About 278 and 103 sq km loss has been
reported for the decade in the very dense and moderately
dense forest categories.
The loss in area under very dense and moderately
dense forests in some of the districts of the six Western
Ghat States is a cause of concern as such losses in native
forests are irreversible and the biodiversity losses are at
times permanent as the Western Ghats is home to some of
the most endangered and threatened species. Such forest
losses also have implications for the biomass and carbon
stocks as well as the dependent livelihoods and economy of
local communities.

2.6.1.1 Objectives of Western Ghats Study
Western Ghats study adopts the TEEB approach. TEEB
presents an approach that can help decision-makers
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;HISL!(YLH\UKLYMVYLZ[HJJVYKPUN[VKLUZP[`JSHZZLZPU[OL>LZ[LYU.OH[ZKPZ[YPJ[ZMVY[OLWLYPVK[V
Very dense forest

Moderately dense forest

Open forest

Total

2003

3096

46838

29534

79468

2005

3949

46086

29685

79720

2009

6322

45977

33124

85423

2011

6370

46001

33267

85638

2013

6844

46357

34106

87307

Source: State of Forest Report (FSI, 2003, 2005, 2009, 2011 and 2013)
recognize, demonstrate and capture the value of ecosystems
and biodiversity in decision making. The Western Ghat study
has the following objectives:
 (ZZLZZTLU[ HUK LZ[PTH[PVU VM [OL Z[H[\Z VM IPVKP]LYZP[`
HUK ÅV^ VM LJVZ`Z[LT ZLY]PJLZ MYVT ZLSLJ[LK MVYLZ[
types in the Western Ghats – Bio-physical services.
 ,Z[PTH[PVU VM LJVUVTPJ ]HS\L VM LJVZ`Z[LT ZLY]PJLZ PU
the Western Ghats.
 ;LJOUPJHS HUHS`ZPZ VM [OL LJVUVTPJZ HUK LMÄJHJ` VM
HUPTHSO\THUJVUÅPJ[TP[PNH[PVUTLHZ\YLZ
 9LJVNUP[PVU HUK KLTVUZ[YH[PVU VM [OL PTWVY[HUJL
VM TVUL[HY` HUK UVUTVUL[HY` ILULÄ[Z VM MVYLZ[
ecosystems.
 <UKLYZ[HUKPUNWVSPJ`HUKPUZ[P[\[PVUHSPZZ\LZHUKIHYYPLYZ

in the Western Ghats region with respect to forest
biodiversity and ecosystem services.
 (ZZLZZL_PZ[PUNWYVNYHTTLZWVSPJPLZHUKPUZ[P[\[PVUZHUK
Z\NNLZ[ ÄUHUJPHS TLJOHUPZTZ WVSPJ` HUK PUZ[P[\[PVUHS
VW[PVUZMVYWYV]PKPUNÄUHUJPHSPUJLU[P]LZMVYWYVTV[PVUVM
JVUZLY]H[PVU HUK Z\Z[HPUHISL ÅV^ VM LJVUVTPJ ILULÄ[Z
to local communities.
 (ZZPZ[ KLJPZPVU THRLYZ PU YH[PVUHSPaPUN [OL ULLK
MVY PU]LZ[TLU[ I` WYV]PKPUN ÄUHUJPHS PUJLU[P]LZ MVY
conservation and restoration and for regulating extraction.
The study approach is presented in Figure 1.
Uttara Kannada district in the Western Ghats region
was selected for the TII study. Forests comprise 80% of
the geographical area of Uttara Kannada and hence apt for

-PN\YL!(WWYVHJO[V>LZ[LYU.OH[ZHZZLZZTLU[
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assessment. Uttara Kannada is a hilly district in Karnataka
situated towards the middle of the west coast of the Indian
peninsula and lies between 13.92$N to 15.52$N and 74.09°E
[V ,SH[P[\KLZ;OLKPZ[YPJ[OHZÄ]LLJVSVNPJHSaVULZ¶
coastal, evergreen, semi-evergreen, moist deciduous and dry
KLJPK\V\Z MVYLZ[Z ;OL HYLH PZ ]LY` YPJO PU ÅVYHS HUK MH\UHS
biodiversity. In the western part where the district experiences
heavy rainfall, the vegetation is mainly composed of evergreen
and semi-evergreen types and towards the eastern part it is
mostly moist and dry deciduous forests. A variety of crops
are cultivated in roughly 13% of its land area. Uttara Kannada
is especially popular among the tourists for the natural
attractions as well as for religious practices. The region has
several rivers, waterfalls and pilgrimage places. Given the
limited time and resources, only six key provisioning services,
one regulating and one recreational service was considered
for assessment and a range of valuation methods have been
used.

2.6.1.2 Quantiﬁcation of Biodiversity and Ecosystem
Services
;OLÄYZ[Z[LW[V^HYKZ]HS\H[PVUVMIPVKP]LYZP[`HUKLJVZ`Z[LT
services from forests is its recognition, which has been
documented extensively by various institutions and individual

researchers over the decades. The next step is demonstration
of the value of biodiversity and ecosystem services, which is
dependent on the forest type, the status of forest, the current
level of dependence on the forests, market or demand, access
to technology for extraction and processing and socioeconomic status of the communities. To arrive at a value for a
YLZV\YJLP[PZPTWLYH[P]L[VX\HU[PM`[OLILULÄ[ZIPVWO`ZPJHS
valuation) that accrue from a resource – both use and non\ZL ]HS\LZ HUKVY IV[O [HUNPISL HUK PU[HUNPISL ILULÄ[Z
;OL J\YYLU[ Z[\K` HPTLK H[ IPVWO`ZPJHS X\HU[PÄJH[PVU VM
biodiversity and some of the key ecosystem services (Table
5) in 1-ha permanent plots established during 2009-10 by the
Indian Institute of Science in the forests of Uttara Kannada
district of Karnataka part of the Western Ghats. Table 6
provides biophysical stock estimates of timber, fuelwood and
JHYIVU[VKLYP]LÅV^]HS\LZMVYLZ[PTH[PVUVM[OLLJVUVTPJ
value of the forests ecosystem services.
Biodiversity refers to the number, abundance, and
composition of genotypes, populations, species, functional
types, communities, and landscape units in a given system.
Biodiversity is both response variable, that is affected by
changes in climate, resource availability, and disturbance and
H MHJ[VY ^P[O [OL WV[LU[PHS [V PUÅ\LUJL [OL YH[L THNUP[\KL
and direction of ecosystem processes. Biodiversity affects

CHAPTER 2
FORESTS CASE STUDIES

;HISL!)PVKP]LYZP[`HUKLJVZ`Z[LTZLY]PJLZHZZLZZLKPU[OPZZ[\K`
Ecosystem Service

Services assessed

Provisioning

Food, fodder, fuelwood, timber, manure, medicine

Regulating

Climate regulation - biomass and soil carbon

Supporting

Biodiversity

Recreational

Eco-tourism

numerous ecosystem services, both indirectly and directly.
Table 6 presents biophysical quantities of services estimated in
this study for different types of forests. The total area of forests
in the Western Ghats is 164,280 sq km, of which evergreen
forests constitutes about 22%, semi evergreen about 9%,
moist deciduous about 29% and dry deciduous about 12%.
 Biodiversity: On an average, the diversity index of trees
in the evergreen forest type was 3.02, followed by the
moist deciduous plots with a Shannon Weiner diversity
index of 2.98 and then the dry deciduous plots with 1.54.
 Provisional services: The present study has generated an
L]PKLUJLIHZLYLSL]HU[MVY\UKLYZ[HUKPUN[OLZPNUPÄJHUJL
of provisional services provided by evergreen, moist and
dry deciduous forest types in Uttara Kannada district of
the Western Ghats.
Food: About 40 different species are used as food in
the evergreen forest type while in the moist and dry
deciduous forest types, 32 and 8 different species are
used as food, respectively. Although the total number
of species used in the evergreen forest type is 40,
the number of species yielding food varies across
SVJH[PVUZ-L^VM[OLZWLJPLZ[OH[HYLZWLJPÄJHSS`\ZLK
PU[OPZYLNPVUHZMVVKHUKMVVKZ\IZ[P[\[LZVYÅH]V\YPUN

agents are 4\YYH`HRVLUPNPP.HYJPUPHPUKPJH.HYJPUPH
JHTIVNLH(Y[VJHYW\ZSHRVVJOH,\NLUPHQHTIVSHUH
-SHJV\Y[PHTVU[HUHetc.
Timber: Forests are the prime source of timber for the
local people. This includes wood for making furniture,
agricultural implements, fencing poles, and planks for
roofs. Among the three forest types highest amount
of timber is recorded in the moist deciduous forests
(184 t/ha), followed by dry deciduous (164 t/ha) and
evergreen forests (162 t/ha).
Fuelwood: Fuelwood is the main-stay of rural population
of India for cooking, along with other household
and non-agricultural uses. The average quantity of
fuelwood available for extraction is highest in the
evergreen forest type (146 t/ha), followed by moist
deciduous (101 t/ha) and then the dry deciduous
forest type (83 t/ha).
Fodder: Fodder yielding species in the study area included
.TLSPUH HYIVYLH, .YL^PH [PSPPMVSPH, Lagerstroemia
parvifolia, Schleichera trijuga, +PSSLUPHWLU[HN`UH etc.
Here again, although the above mentioned species
are distinctly documented to be fodder species, local
communities use lops and tops of many species.

;HISL!)PVWO`ZPJHSX\HU[P[PLZVMZLY]PJLZWLYOLJ[HYL
Services

:[VJRÅV^

Biodiversity (Shannon Wiener Index)

Index

3.02

Manure (tonnes/year)

Flow

1.54

Timber (tonnes)

Stock

Fuelwood (tonnes)
Carbon (tonnes of Carbon)

Food, fodder, medicine – non-timber
forest produce (kg)

Evergreen

Moist deciduous

Dry deciduous

2.98

1.54

162.00

184.00

164.00

Stock

146.00

101.00

83.00

Stock

229.00

222.00

182.00

Flow

Includes edible fruits, medicinal plants, honey, gum,
structural timber, poles, fodder, etc. – cannot be added
into a single value

5V[L!:OHUUVU»ZPUKL_HJJV\U[ZMVYIV[OHI\UKHUJLHUKL]LUULZZVM[OLZWLJPLZWYLZLU[;OLWYVWVY[PVUVMZWLJPLZYLSH[P]L[V[OL[V[HSU\TILYVMZWLJPLZPZ
JHSJ\SH[LKHUK[OLUT\S[PWSPLKI`[OLUH[\YHSSVNHYP[OTVM[OPZWYVWVY[PVU[VVI[HPU[OLKP]LYZP[`PUKL_
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Medicinal: The number of species used for medicinal
purposes in the study region ranged between 91 in
evergreen forest type to 30 in dry deciduous forest
type. Species used for medicinal purposes include
Actinodaphne hookeri, *HS`JVW[LYPZ ÅVYPI\UKH,
.S`JVZTPZ WLU[HWO`SSH, Knema attenuata, Mappia
foetida,
4`YPZ[PJH
ILKKVTLP
*PUUHTVT\T
aL`SHUPJ\T ,TISPJH VMÄJPUHSPZ ;LYTPUHSPH ILSSLYPJH
;LYTPUHSPHJOLI\SHL[J
Manure: Manure yielding species in the plots studied
include *HYL`H HYIVYLH, *HS`JVW[LYPZ ÅVYPI\UKH,
;LYTPUHSPH ILSSLYPJH, ;LYTPUHSPH JOLI\SH, Aporosa
SPUKSL`HUH, Macaranga peltata, 0_VYH IYHJOPH[H and
.YL^PH [PSPMVSPH. About 1.54 tonnes of manure is
obtained from a hectare of forest in the region for
application to areca gardens.
Regulating services: Carbon regulating service is an
important service from forest ecosystems. Forests are
one of the world’s major carbon stores, containing about
80% of above-ground terrestrial biospheric carbon and
40% of terrestrial below-ground carbon, thereby playing
an important role in the global carbon cycle.
Biomass + Soil carbon: The carbon regulatory service
when analysed for the three distinct forest types
exhibited that carbon (above-ground + below-ground
+ soil) in dry deciduous forest type was 182tC/ha
compared to 222tC/ha for moist deciduous and
229tC/ha for evergreen forest type.

2.6.1.3 Economic Valuation of Biodiversity and
Ecosystem Services
As mentioned in the previous section, the Western Ghats
provide valuable ecosystems services for human well-being
[OH[VM[LUNVLZ\UYLJVYKLKK\L[VSHJRVMX\HU[PÄLK]HS\LZ
This leads to underestimation in policy-making. One of the
objectives of TII is to demonstrate the value of ecosystem
services. The Western Ghats study consists of two case
Z[\KPLZ UHTLS`" ÄYZ[S` LJVUVTPJ ]HS\H[PVU VM MVYLZ[Z HUK
secondly assessment of contribution of elephants to
biodiversity and ecosystem services. Demonstration of such
values for example, can help society better understand the
costs incurred in maintaining Western Ghats intact vis-à-vis
[OLYHUNLVMILULÄ[Z[OH[[OLZLLJVZ`Z[LTZWYV]PKL
Western Ghats ecosystems have been heavily
researched and there exists some starting values for some
of the ecosystem services. However, a systematic study that
provides quantitative insights into the comprehensive analysis
of the bundle of ecosystem services provided by these
ecosystems are few.
For this region, six provisioning services, one
regulating and one recreational service are assessed. As
TLU[PVULKPU[OLWYL]PV\ZZLJ[PVUHSSZLY]PJLZ^LYLX\HU[PÄLK
in ecological units; amount of wood harvested, quantity of

fuelwood consumed, range and amount of NTFPs collected,
the number of visitors for tourism purposes, the amount of
carbon sequestered, etc. Once the physical indicators were
obtained, appropriate valuation techniques were used to
value in monetary terms. From the values generated both
producer surplus and consumer surplus were estimated and
then aggregated.

VALUE OF TIMBER

Western Ghats are very valuable for wood production and
a range of different wood qualities is harvested. The main
ILULÄJPHYPLZHYL[OLSVJHSZH^TPSSZ(]HS\LJOHPUHUHS`ZPZOHZ
been attempted and a primary survey of all the stakeholders
has been carried out to understand the nature and extent of
ILULÄ[ZMYVT[PTILY;OL[PTILYPZZV\YJLKMYVT[OLMVYLZ[Z
through government depots, and from non-forest areas
and plantations. There is a ban on clear felling of trees from
natural forests for commercial exploitation and the Forest
Department can remove trees only as part of silvicultural
practices. Based on the net primary productivity of forests
in Western Ghats, the annual timber availablity is 1.8 million
cubic metres. The forest depots auction timber four times
annually and the highest bidder’s price is the purchase price
and the prices vary across the species. For example, the price
of +HSILYNPHSH[PMVSPH (Sissum) is `7,70,332/cu m (US$ 12,655/
cu m), ;LJ[VUHNYHUKPZ (Teak) is `1,22,657/cu m (US$ 2,015/
cu m), ;LYTPUHSPH WHUPJ\SH[H (Kindal) is `16,477/cu m (US$
271/cu m), ;LYTPUHSPH LSSPW[PJH (Matti) is `17,789/cu m (US$
292/cu m) and Pterocarpus marsupium (Honne) is `39,811/
cu m (US$ 654/cu m) (at 2013 prices). There is variability in
prices depending on the diameter of the logs as well, which
makes it more complicated to assign unit price for timber.
The main consumers are sawmills, retailers, other States,
house constructors, etc. The main value addition takes place
at the saw mills, who buy timber at a weighted average price
of `23,907/cu m (US$ 393/cu m) and sell at an average price
of `27,605/cu m (US$ 454/cu m) leading to a value addition of
15.46%. Processing of timber leads to further value addition
of 44.5%.
Looking at the demand side, the total timber available
to cater the demand in Karnataka is around 2.3 million cu m per
annum of which only 0.75% is sourced through forests and rest
comes from trees outside forests, plantations, neighbouring
States and imports. In addition to forests, timber also comes
from malki land and plantations from forest land and private
land which in fact should also be considered for valuation.
However, this study did not consider this. Thus, based on the
current scenario of selective and regulated harvesting regime,
the value of timber per hectare per year in Uttara Kannada is
estimated to be ` 95,524/ha (US$ 1,569/ha).
6[OLY ]LY` PTWVY[HU[ ILULÄ[Z WYV]PKLK I` >LZ[LYU
Ghats forests are fuelwood, fodder and NTFPs generated
to the local economy. To estimate the real value of fuelwood
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and NTFPs, a household production function approach was
adopted, separately for fuelwood and NTFPs.

VALUE OF FUEL-WOOD

From the primary data, it is apparent that fuelwood is mainly
a subsistence commodity and most of the households collect
as much as they need for short-term use. The fuelwood is
often transported using headloads by foot. Thus the distance
to the fuelwood source, the effort (measure of labour input
which is measured as the number of hours spent in collecting
fuelwood) put in collecting the fuelwood, number of members
in the house (a measure of labour supply) and the size of the
landholdings and livestock possessed can be some important
factors in determining the quantity of fuelwood collected
from forests. From this, the shadow price of fuelwood was
computed as a mean value of quantity of fuelwood collected,
the mean hours spent collecting the fuelwood times the
marginal product of labour. The shadow price of fuelwood
has been estimated to be ` 19/kg (US$ 0.312/kg) as against
` 5/kg (US$ 0.082/kg) used in local markets. Based on
the existing demand for fuelwood in Uttara Kannada, the
M\LS^VVK ILULÄ[ [V [OL SVJHS JVTT\UP[` KLWLUKLU[ VU

forests is estimated to be around ` 37,746 million (US$ 620)
or approximately ` 10,446/ha/year (US$ 172/ha/year). Here
the assumption is that only a part of forests would be just
Z\MÄJPLU[ [V TLL[ [OL KLTHUK HUK UV[ [OL LU[PYL MVYLZ[ 0[
is also assumed that whatever is the demand, it is supplied
from forests only through removal of twigs and branches and
not through clear felling.

VALUE OF NTFPS

The use of NTFPs make a substantial contribution to
livelihood strategies of rural people in providing building
materials, fodder and wildfoods. This contribution is
likely to be especially important for poorer sections of the
JVTT\UP[` ^OV TPNO[ IL HISL [V ILULÄ[ MYVT WVSPJPLZ
designed to maximize the values of NTFPs. The task of
estimating the use values of NTFPs is extremely complex
as they do not have a market price and these NTFPs in
many cases are used as substitutes for a range of products.
A primary survey of households (478) was conducted in
the villages where vegetation study was conducted to
understand community dependence. Most of the NTFPs
are used for consumption or subsistence purposes, and
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very few are sold. Not all the households are engaged
in NTFP collection. The mean contribution of NTFPs to
households is around `3,039 (US$ 50) with a maximum of
`125,400 (US$ 2,060) (based on imputed prices). As the
contribution of NTFPs is often underestimated, household
production function was adopted as in the case of fuelwood
to explore the factors determining the collection of NTFPs
and from this shadow price was computed to assign values
to products consumed by households. Extrapolation of
these estimates to entire Uttara Kannada district indicates
the value of NTFPs to be `28,442/ha (US$ 467/ha). This
LZ[PTH[L WYV]PKLZ HU PUKPJH[P]L ÄN\YL VM [OL \ZL ]HS\L VM
forests in Western Ghats. However, the extrapolated values
from small case study or sample areas to the Western Ghats
region should be viewed with caution, since expanded
supply will lower unit values, and data on the amount of time
spent collecting and processing of NTFPs and other costs,
especially opportunity costs would vary.

RECREATION VALUE OF WESTERN GHATS FORESTS

The Western Ghats is envisaged to have huge value for future
generations and the people are willing to conserve for future
generations, thereby generating huge option values. However,
no attempt was made in this study to quantify, but instead the

perception of the local stakeholders was recorded. Western
Ghats commands very high recreational value and to valuate
this, a primary survey of tourists in Dandeli-Anshi Wildlife
Sanctuary and National Park was conducted. The Dandeli
Sanctuary and Anshi Tiger Reserve are mainly comprised of
moist deciduous and semi-evergreen forests and is a natural
habitat for wildlife. The area has a population of more than
20,000 people living within and on the periphery of the reserve.
The Sanctuary attracts many local and foreign tourists for
adventure sports, wildlife, birds and natural attractions.
The number of people visiting Dandeli-Anshi Tiger Reserve
increased from 6,000 in 2001 to 41,175 in 2011. This has led
to increased tourism revenues. There are eco-development
committees of the local communities who are engaged in
tourism and forest management activities.
To estimate the value of the park and sanctuary, a
random survey of park visitors (face-to-face interview) was
conducted during June 2014. Many of the tourists came
in groups and in all 75 groups (450 in all) were surveyed.
The prime purpose of this survey was to understand the
visitors’ purpose of visit, their spending patterns, their socioeconomic background, their attitude towards environment
and the Western Ghats. The Dandeli-Anshi Tiger Reserve,
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covering 1,315 sq km is entirely scenic by itself and
also has multiple sites and attractions and tourists visit
for any of these or a combination of these. So our survey
was not for a single site but for the entire area spanning
the Dandeli-Anshi Tiger Reserve. Therefore, no attempt to
]HS\L ZP[LZWLJPÄJ JOHYHJ[LYPZ[PJZ ^HZ H[[LTW[LK -YVT
the sample surveyed, trip generating function for which
obtaining visitation rate is crucial was obtained. Based
on this trip generating function, a demand curve for the
site was generated from which the total consumer and
producer surplus from recreation for the study period was
estimated. The average distance in kilometres travelled
by the tourists is 36 km and average time spent on site is
24 hours (3 days assuming 8 hours of recreation in a day).
The mean on-site expenditure by the tourists was ` 24,037
(US$ 395). The average size of the group is 2.5. In the
process of ensuring demand curve, it was ensured that
there is no loss in statistical integrity. From this, the total
surplus that the economy derives per hectare of Dandeli
Anshi Protected Area is around ` 83,337/ha/yr (US$ 1,369/
ha/year), based on the estimate that on an average there
are 41,175 visits to the Sanctuary in a year. The surplus to
the economy from all visitors visiting the Dandeli and Anshi
Protected Area is ` 11,375 million (US$ 187 million) per
annum for the year 2014.

VALUE OF CARBON REGULATORY SERVICE

;OL JHYIVU ZLX\LZ[YH[PVU ILULÄ[ PZ LZ[PTH[LK MYVT [OL
biophysical measures given in the earlier section. The carbon
sequestration clearly depends on the vegetation type,
species mix, the organic matter content of the species, the
-PN\YL!57=PU9ZOHH[KPZJV\U[YH[LVM

HUK

age distribution, soil, climate and the below ground biomass.
Using the estimates derived earlier, carbon sequestration
in terms of the social cost of carbon was derived. Varying
estimates are available based on the emission scenarios,
damage and abatement functions considered and the choice
of discount rate since Nordhaus (1991) and Cline (1992). The
most conservative estimate of social cost of carbon used in
literature has been $20 per tC (see discussion summary in
Atkinson and Gundimeda, 2006). However, there has been
some discussion on the appropriate estimate of social cost
of carbon and the latest estimate proposed has been $ 37/
[*([RPUZVUHUK.\UKPTLKH;OLÄLSKSL]LSHUHS`ZPZ
showed that in the district of Uttara Kannada, the total stock
of carbon is 183 MtC which is equivalent to 672 MtCO2. The
annual carbon sequestered in forests of Uttara Kannada is
1.12 tC/ha/year. The value of this stock of carbon based on
the distribution of different forest types in Uttara Kannada
district alone is estimated using avoided social costs. Social
cost of carbon is the extra climate change impact that would
be caused by the emissions of one more tonne of carbon
KPV_PKL PU [OL H[TVZWOLYL ;O\Z [OL ILULÄ[ VM JHYIVU
sequestered in the forests is the avoided social costs, which
is estimated at `7.56 billion (US$ 124.199 million) annually,
equivalent to `9,673/ha/year (US$ 159/ha/year) which would
accrue to the global community.
;VZ\T\W[OLUL[WYLZLU[]HS\LVM[OLÄ]LLJVZ`Z[LT
services in the current high protection regime (discounted
at 1% and 4%) is expressed in Figure 2. The provisioning
values of timber, fuelwood and NTFPs at present are very
conservative and estimated at `745,618/ha/year (US$
12,249.4/ha/year)as there are restrictions on the use of

MVY[OL`LHY
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forests. These values do not include extraction from nonforest areas. One can see that the recreational value is high.
There would be trade-offs between recreational values and
other provisioning services. The study did not include many
of the other services provided by forests, particularly those
related to water, due to limitation of time.

COMPARATIVE ESTIMATES OF SELECTED ECOSYSTEM SERVICES

Table 7 provides comparative estimates of economic value
of selected ecosystem services (timber, fuelwood, NTFPs,
recreation and carbon), based on the sustainable rates
of extraction and the carbon sequestration compared to
household survey, demand and supply assessments. It can be
observed that the values of timber, fuelwood and recreation
vary according to the two estimates. The total value of forest
LJVZ`Z[LTJVUZPKLYPUN[OLÄ]LRL`ZLY]PJLZPZPU[OLYHUNL
of US$ 4,151/ha considering sustainable rates of extraction
to US$ 11,681/ha, based on the survey and market analysis.
These values are higher than the reported value of US$ 1,151
(for food, raw material and recreation) reported by Costanza
et al (2014).
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2.6.1.4 Economic Incentives for Conservation
India has, fairly well developed forest and biodiversity
conservation and development policies and institutional
frameworks with clear principles and norms for engagement
VM JVTT\UP[PLZ HUK MVY ILULÄ[ ZOHYPUN ;HISL  ;OLZL
policies and institutions are relevant to Uttara Kannada
district of the Western Ghats as well. All National and
State level institutions, policies and programmes apply
to the Western Ghats also. The relevance of key policies
and existence of opportunities for providing incentives is
reviewed and presented in Table 8. The review demonstrates
the existence of several opportunities even in the existing
WVSPJPLZ HUK WYVNYHTTLZ MVY WYV]PKPUN ÄUHUJPHS PUJLU[P]LZ
for conservation in the Western Ghats.
The forest policies and legislations have led to
establishment of state, district and village level institutions
that are responsible for conservation and development of
forests and biodiversity. However, there are certain barriers
in the current policies as well as institutions for providing
incentives to conservation, in the Western Ghats.
 ;OL L_PZ[PUN MVYLZ[ YLSH[LK WVSPJPLZ HUK WYVNYHTTLZ
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;HISL!7YLSPTPUHY`LZ[PTH[LZVM[OLLJVUVTPJ]HS\LVMZLSLJ[LKRL`MVYLZ[LJVZ`Z[LTZLY]PJLZIHZLKVUZ\Z[HPUHISL
YH[LZVML_[YHJ[PVUHUKOV\ZLOVSKZ\Y]L`HUK[PTILYHUKM\LS^VVKTHYRL[HUHS`ZPZ
Service

Economic value based on
primary survey, value chain
and timber/fuelwood market
survey ` (US$) per hectare

Sustainable rates of
extraction

Economic value based
on sustainable rates of
extraction [` (US$) per
hectare (ha)

Timber

306,788
($ 5,040)

0.67 t biomass/ha

95,524
($1,569)

Fuelwood

10,446
($172)

1.35 t biomass/ha

35,720
($587)

NTFPs

28,442
($467)

NA

28,442
($467)

Recreation

355,679
($5,843)

NA

83,337
($1,369)

Carbon

9,673
($159)

0.9 t carbon/ha

9,673
($159)

Total value for the
services

711,028
($11,681)

252,696
($4,151)

;HISL!:LSLJ[LKWVSPJPLZPUJVYWVYH[PUNÄUHUJPHSPUJLU[P]LZJVTWLUZH[PVUZMVYJVUZLY]H[PVUYLSL]HU[[V>LZ[LYU
.OH[Z
Policies

Compensation/economic incentives/mechanisms

Forest Conservation Act,
1980

 -VYLZ[KLWLUKLU[JVTT\UP[PLZHYLNYHU[LKHJJLZZ[VMVYLZ[ZMVYJVSSLJ[PVUVMMVYLZ[
products.
 *(47(M\UKPUNTLJOHUPZTMVYJVUZLY]H[PVUHUKTHUHNLTLU[VMMVYLZ[ZI`\[PSPZPUN
funds received towards compensatory afforestation.

National Forest Policy, 1988

 9LJVNUP[PVUVMYPNO[ZVMMVYLZ[KLWLUKLU[JVTT\UP[PLZHUKNYHU[PUN[OLTHJJLZZMVY
collection of forest products.
 ,Z[HISPZOPUNJVU]LUPLU[S`SVJH[LKTHYRL[KLWV[ZMVY[OLSVJHSJVTT\UP[PLZ[VW\YJOHZL
forest produce and their substitutes at reasonable prices.
 9LWSHJPUN JVU[YHJ[VYZ ^P[O PUZ[P[\[PVUZ SPRL [YPIHS JVVWLYH[P]LZ SHIV\Y JVVWLYH[P]LZ
government corporations, etc.
 ,UZ\YLPU]LZ[TLU[MYVTMVYLZ[IHZLKPUK\Z[YPLZI`LZ[HISPZOTLU[VMKPYLJ[YLSH[PVUZOPW
with individuals who grow or collect forest products, by supporting the individuals with
inputs, including credit, technical advice, harvesting and transport services.

Joint Forest Management
(JFM), 1990

 *HWHJP[`I\PSKPUNVM]PSSHNLJVTT\UP[PLZ[OYV\NOMVYTH[PVUVMPUZ[P[\[PVUZZ\JOHZ=-*
VSS, FDA, etc.
 7YV]PKLZSP]LSPOVVKVWWVY[\UP[PLZHUKPUJVTLZLJ\YP[`[OYV\NOWHY[PJPWH[VY`MVYLZ[Y`
 *VZ[HUK)LULÄ[:OHYPUN¶=-*ZOH]LZOHYLPU[PTILYHUK5;-7ZHJJY\PUNMYVT1-4
plantations.

Biological Diversity Act,
2002

 (JJLZZ HUK )LULÄ[ :OHYPUN ¶ PTWVZP[PVU VM ILULÄ[ ZOHYPUN MLL VY YV`HS[` VY IV[O
JVUKP[PVUZ PUJS\KPUN [OL ZOHYPUN VM ÄUHUJPHS ILULÄ[Z HYPZPUN V\[ VM [OL JVTTLYJPHS
utilization of biological resources with local resources users.

The Scheduled Tribes and
Other Traditional Forest
Dwellers Act, 2006

 (JJLZZ[VMVYLZ[ZMVYJVSSLJ[PVUVMMVYLZ[WYVK\J[Z^OPJOPZJY\JPHS[VTLL[[OLPYPUJVTL
generating and subsistence needs.

27

THE ECONOMICS OF
ECOSYSTEMS AND BIODIVERSITY
INDIA INITIATIVE */5&3*.3&1035t803,*/(%0$6.&/5

RITESH SHARMA

28











largely focus on providing rights for collection and sharing
VM ILULÄ[Z MYVT MVYLZ[ WYVK\J[Z VM[LU ^P[O [OL -VYLZ[
Department, as in the case of NTFPs such as Bamboo,
Cane, .HYJPUPH JHTIVNLH, etc. Currently these policies
HUK WYVNYHTTLZ KV UV[ WYV]PKL ÄUHUJPHS PUJLU[P]LZ MVY
conservation, sustainable harvest and use.
;OLÄUHUJPHSPUJLU[P]LZ[OH[HYLWYV]PZPVULK\UKLYZVTL
VM[OL(J[ZZ\JOHZMVYLNHJJLZZHUKILULÄ[ZOHYPUN
under the Biodiversity Act are not backed by operational
guidelines.
;OL L_PZ[PUN WYV]PZPVUZ VU WYV]PKPUN PUJLU[P]LZ OH]L
not led to effective implementation of even the existing
provisions due to lack of information, data on the true value
of forest products, sustainable rates of extraction and
legally established market and institutional mechanisms
as seen even in the study region.
;OLYL PZ SPTP[LK ZJVWL HUK HIZLUJL VM VWLYH[PVUHS
guidelines for industry, corporate companies and
LU[YLWYLUL\YZ[VWHY[PJPWH[LPUKLSP]LYPUNYLHSILULÄ[Z[V
local communities or in full market development.
;OLYL HYL HSZV ZOVY[JVTPUNZ PU [OL J\YYLU[ PUZ[P[\[PVUZ
that are currently in existence in the Western Ghats, when
P[JVTLZ[VWYV]PKPUNÄUHUJPHSPUJLU[P]LZ;OL`PUJS\KL!
3HJR VM LTWV^LYTLU[ VM SVJHS PUZ[P[\[PVUZ Z\JO HZ [OL
JFMC (Joint Forest Management Committees) or BMC
(Biodiversity Management Committee) in enforcing real








economic charges for forest products and services.
3HJR VM JHWHJP[` RUV^SLKNL HUK PUMVYTH[PVU H[ [OL
local institutional level (BMCs and JFMCs) to measure
and monitor biodiversity and ecosystem services and
to determine and seek the true economic value of forest
products and services.
+LWLUKLUJL VM ]PSSHNL SL]LS MVYLZ[ PUZ[P[\[PVUZ VU
government corporations for sale of certain forest
products, despite corporations not providing the true or
market prices.
0ULX\P[HISLILULÄ[ZOHYPUNHTVUNTLTILYZVMPUZ[P[\[PVUZ
such as the LAMPS.
(IZLUJLVMPUZ[P[\[PVUHSSPURHNLZIL[^LLUSVJHSPUZ[P[\[PVUZ
such as the BMCs and JFMCs, and entrepreneurs,
industry and corporate companies.

2.6.1.5 Options and Mechanisms for Incentivization
of Conservation
Some of the key options for incentivizing conservation efforts
in the Western Ghats even within the current policy and
institutional framework are presented in Table 9.
Options to utilize the existing institutions for
operationalizing economic valuation of forest resources
and providing economic incentives for the conservation of
biodiversity and ecosystem services in the Western Ghats
are provided in Table 10.

CHAPTER 2
FORESTS CASE STUDIES

;HISL !7V[LU[PHSPUZ[P[\[PVUHSVW[PVUZHUKTLJOHUPZTZMVYPUJLU[P]PaH[PVU
Mechanisms
and guidelines

 6WLYH[PVUHS N\PKLSPULZ MVY WHY[PJPWH[PVU VM JVYWVYH[L JVTWHUPLZLU[YLWYLUL\YZ PU SVUN [LYT
arrangements with JFMCs/VFCs/BMCs for sustainable forest product supply.
 +L]LSVW UL^ KVTLZ[PJ TLJOHUPZTZ MVY YL^HYKPUN JVUZLY]H[PVU HUK Z\Z[HPUHISL \ZL VM JHYIVU
watershed services, NTFPs, eco-tourism, etc.
,_HTWSL!KVTLZ[PJ*+4MVYJHYIVU"KVTLZ[PJ9,++MVYMVYLZ[JVUZLY]H[PVUWH`TLU[MVY^H[LYZOLK
Services in river basins; markets for recreation, etc.
 ,TWV^LY)4*ZHUK1-4*Z[VL_[YHJ[THYRL[HUKJOHYNLL_JS\KPUNSVJHSUVUZ\IZPZ[LUJL\ZLYZ
the real economic value for forest products. Ensure a minimum price for forest products with
commercial value, eliminating auctioning or marketing through contractors.
 +L]LSVWN\PKLSPULZHUKWYVNYHTTLZMVYLJVUVTPJ]HS\H[PVUVMLJVZ`Z[LTZLY]PJLZHUKIPVKP]LYZP[`
generate, publish and disseminate information on economic value of forests and alternate land uses.

Institutional
options

 +L]LSVWUVYTZMVYZ\Z[HPUHISLL_[YHJ[PVUVMLJVUVTPJHSS`]HS\HISLMVYLZ[WYVK\J[ZPUKPMMLYLU[YLNPVUZ
and create awareness.
 +L]LSVWN\PKLSPULZMVY)4*Z1-4*ZMVYJOHYNPUN[Y\L]HS\LVMMVYLZ[WYVK\J[ZZLY]PJLZ
 0KLU[PM`MVYLZ[WYVK\J[Z[OH[YLX\PYLTVUP[VYPUNVMZ[H[\ZVMYLZV\YJL
 *HWHJP[`I\PSKPUNPU)4*Z1-4*Z3(47:

;HISL!0UZ[P[\[PVUZHUKVW[PVUZMVYVWLYH[PVUHSPaH[PVUVMLJVUVTPJ]HS\H[PVUHUKPUJLU[P]PaH[PVUVMJVUZLY]H[PVUPU
[OL>LZ[LYU.OH[Z
Institutions

Options

JFMC/VFC/BMC

 *HWHJP[`I\PSKPUN[VKL[LYTPUL[OL[Y\L]HS\LVMMVYLZ[ZHUKMVYLZ[WYVK\J[Z[VLUHISLLMÄJPLU[
JVUZLY]H[PVUHUKTHUHNLTLU[HUKZ\Z[HPUHISLÅV^VMLJVUVTPJILULÄ[Z[VJVTT\UP[PLZ
Capacity building for sustainable utilization of forest products and services

Forest
Development
Agency (FDA)

 0TWYV]LLMÄJPLUJ`[VILJVTLÄUHUJPHSS`ZLSMZ\MÄJPLU[:VJPHS=LU[\YL*HWP[HS*VTWHUPLZ[V
PUKLWLUKLU[S`WYV]PKLÄUHUJPHS[LJOUPJHSHUKTHUHNLYPHSPUW\[Z[V1-4*Z

Forest
Development
Corporation (FDC)

 7YVÄ[ZNLULYH[LK[OYV\NOZHSLVMMVYLZ[ZWYVK\J[ZI`-+*ZOV\SKILZOHYLK^P[O1-4*Z=-*Z
as incentives for sustainable management of forests or should at least provide fair market prices
for forest products.

 6WLYH[PVUHSPaPUNZL[[PUN\WVM]LU[\YLJHWP[HSM\UKMVYHPKPUN[OLJH\ZLVMYLZV\YJLJVUZLY]LYZ
National
users.
Biodiversity
Authority and State  7H`TLU[VMTVUL[HY`JVTWLUZH[PVUHUKV[OLYUVUTVUL[HY`ILULÄ[Z[V[OLYLZV\YJL
JVUZLY]LYZ\ZLYZHZ[OL5H[PVUHS)PVKP]LYZP[`(\[OVYP[`TH`KLLTÄ[
Biodiversity Board
 *HWHJP[`I\PSKPUN[VKL[LYTPUL[OLLJVUVTPJ]HS\LVMMVYLZ[ZHUKMVYLZ[WYVK\J[Z[VLUHISL
(NBA/SBB)
LX\P[HISLÅV^VMILULÄ[Z[VSVJHS)4*Z
LAMPS

 +L]LSVWTLJOHUPZTZ[VWYV]PKLLJVUVTPJPUJLU[P]LZ[V[OVZLTLTILYZ^OVKPYLJ[S`JVU[YPI\[L
to conservation and sustainable management of forests.

Corporate
companies

 +L]LSVWSVUN[LYTHNYLLTLU[Z^P[OMVYLZ[WYVK\J[JVSSLJ[VYZHUKNYV^LYZ[VTLL[YLZV\YJL
ULLKZWYV]PKLZ\Z[HPUHISLÅV^VMILULÄ[Z[VSVJHSJVTT\UP[PLZHUKLUJV\YHNLJVUZLY]H[PVUVM
forests.
 <[PSPaL*:9M\UKZ[VZL[\WÄUHUJPHSTLJOHUPZTZ[VWYVTV[LJVUZLY]H[PVUVMMVYLZ[Z
 7YV]PKLPUJLU[P]LZ1-4*ZHUK)4*Z[VHKVW[Z\Z[HPUHISLYH[LZVML_[YHJ[PVUHUKWYVJLZZPUN
and value addition activities

NGOs

 /LSWI\PSKJHWHJP[`VMSVJHSPUZ[P[\[PVUZ[VKL[LYTPUL[OL[Y\L]HS\LVMMVYLZ[HUKMVYLZ[WYVK\J[Z
enabling them to demand fair compensation for conservation and sustainable management of
forests, and also develop fair price markets for forest products. Create awareness on the need
for adopting sustainable rates of use of forest products and services
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2.6.2 The economics and efﬁcacy of elephant-human
conﬂict mitigation measures in southern India
3LHK(\[OVYZ!9HTHU:\R\THY5HYLUKHY7HUP

[OL HWWYVWYPH[LULZZ LMÄJHJ` VY LJVUVTPJ ]PHIPSP[` VM [OLZL
measures has never been critically assessed. In fact, over
70% of the annual budget of Project Elephant (a CentrallyZWVUZVYLK ZJOLTL PZ \ZLK MVY JVUÅPJ[ SLH]PUN SP[[SL
resources for other aspects of management of elephants and
their habitats. At the same time, the elephant is a keystone
species in the biodiversity-rich tropical forests, making it
imperative to conserve this creature and its habitat.

2.6.2.2 Methodology

KARNATAKA

30
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2.6.2.1 Background
,SLWOHU[O\THU JVUÅPJ[Z OH]L ZOHYWS` LZJHSH[LK PU YLJLU[
years in many parts of India. Agricultural crops, property and
even human lives are lost due to elephants. Many elephants
are also killed in retaliation by people. Elephants annually
damage 0.8 to 1 million hectares of cultivated crops affecting
about 500,000 families in and around Project Elephant
reserves in the country. Across the country, over 500 people
are killed annually at present (as opposed to 150 people
annually during the early 1980s) by elephants and about 100
elephants are killed by people annually in retaliation over
JVUÅPJ[0UVULKPZ[YPJ[VM2HYUH[HRHHSVULLSLWOHU[ZHUK
39 human deaths were reported in the last two decades. There
has also been steady increase of crop damage incidents with
elephants appearing in places they were not seen during
[OL WHZ[  KLJHKLZ 4P[PNH[PUN [OPZ JVUÅPJ[ PZ PTWLYH[P]L
PMJVUZLY]H[PVUVMLSLWOHU[OHIP[H[HUKIPVKP]LYZP[`PZ[VÄUK
acceptance among local people who share this habitat.
;OPZ JVUÅPJ[ PZ JH\ZL MVY JVUJLYU HZ P[ [OYLH[LUZ [V
LYVKL ZVJPL[HS Z\WWVY[ MVY UH[\YL JVUZLY]H[PVU PU JVUÅPJ[
WYVUL HYLHZ (S[OV\NO ZL]LYHS JVUÅPJ[ TP[PNH[PVU TLHZ\YLZ
have been undertaken since the 1980s by the Government,

The project would basically conduct an economic costILULÄ[ HUHS`ZPZ VM [OL L_PZ[PUN JVUÅPJ[ TP[PNH[PVU TLHZ\YLZ
(mainly trenches and electric fences) in relation to the extent
VMJYVWZKHTHNLKHUKO\THUSP]LZSVZ[MYVTJVUÅPJ[PU[^V
regions of Karnataka – the Kodagu district that is a mosaic of
tropical moist forest, coffee plantations and paddy cultivation,
and the Bannerghatta park close to a rapidly urbanizing
Bangalore.
The capabilities approach would then be used to
HKKYLZZO\THULSLWOHU[JVUÅPJ[HUK[OLLMMLJ[ZP[OHZVU[OL
loss of both life and property. It looks beyond the traditional
practice of identifying an ideal solution and then trying to
PTWVZLP[VUIV[OO\THUZHUKHUPTHSZ[OH[TH`UV[ÄUK[OH[
solution suitable. By focusing on the capabilities of humans
and the behaviour patterns of elephants, it tries to intervene
in existing processes rather than assuming these practices
can be done away with altogether. It thus looks at the
possibility of altering the capabilities of humans in a manner
that reduces their necessary contact with territory frequented
I`LSLWOHU[ZL]LUHZP[L_WSVYLZ[OLWVZZPIPSP[`VMPUÅ\LUJPUN
elephant behaviour in a way that reduces their incursion into
territories with concentrated human populations.
The project would also attempt to quantitatively
assess the contribution of elephants to the biodiversity of the
region as well as an economic evaluation of this ecosystem
ZLY]PJL >OPSL [OL LMÄJHJ` VM JVUÅPJ[ TP[PNH[PVU TLHZ\YLZ
has been evaluated in some studies, there has never been a
systematic attempt to look at this issue in economic terms.
Also, the capabilities approach that we would be taking as
outlined above has hardly been used in any study of wildlifeO\THUJVUÅPJ[Z
The compensation data, basically the money that the
Karnataka State Forest Department has paid to the elephant
raid affected farmers over the last decade, has already been
collected. Also the data about the presence of elephants
in various coffee estates over the last six months has been
collected. This compensation and elephant presence in
coffee estates data will be analysed to assess the various
elements that are attracting the elephants outside of their
natural habitat.
The baseline geospatial data for the study areas
that covers the physical and human geographies is also
being compiled in a GIS (Geographic Information System).

RAMAN SUKUMAR
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This will also help in evaluating the habitat integrity of the
elephant’s natural habitat. All this will help in understanding
the patterns of elephant movement, and also why they move
in such patterns. This assessment will be used to minimize
[OL LSLWOHU[ O\THU PU[LYHJ[PVU HUK [O\Z JVUÅPJ[ ILJH\ZL
unless we understand these patterns we will not be able to
come up with a good strategy for mitigation.

2.6.2.3 Expected outcomes
The project would generate a technical analysis of the
LJVUVTPJZ HUK LMÄJHJ` VM LSLWOHU[O\THU JVUÅPJ[
mitigation measures, as well as analysis of the role of the
elephant in maintaining biodiversity of their tropical forest
habitats in the State of Karnataka. It would also come up
^P[O ZWLJPÄJ YLJVTTLUKH[PVUZ VU [OL [`WL VM ZP[LZWLJPÄJ
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JVUÅPJ[TP[PNH[PVUTL[OVKZ[VHKVW[PUJS\KPUNZ[YLUN[OLUPUN
[OLJHWHIPSP[PLZVMSVJHSJVTT\UP[PLZ[VTHUHNLJVUÅPJ[HUK
improve livelihoods.

2.6.3 An economic assessment of ecosystem
services provided by vultures: A case study
from Kanha-Pench corridor, Central India
3LHK(\[OVY!540ZO^HY

2.6.2.4 Policy relevance
This project has major policy relevance to planning for most
HWWYVWYPH[LTLHZ\YLZMVYTP[PNH[PUNLSLWOHU[O\THUJVUÅPJ[Z
and in management of elephant populations for maintaining a
healthy and diverse habitat.
The two major users of the results of this study would
be Project Elephant of the MoFCC, Government of India
PU MVYT\SH[PUN JV\U[Y`^PKL JVUÅPJ[ TP[PNH[PVU WVSPJ` HUK
I\KNL[PUNVMÄUHUJPHSYLZV\YJLZHUK2HYUH[HRH:[H[L-VYLZ[
+LWHY[TLU[PU[OLPYWSHUUPUNHUKPTWSLTLU[H[PVUVMJVUÅPJ[
TP[PNH[PVUVUHZP[LZWLJPÄJIHZPZ
As explained above, the outcome of the work would
IL\ZLM\S[V.V]LYUTLU[HNLUJPLZPUMVYT\SH[PUNZP[LZWLJPÄJ
WVSPJ` HUK TP[PNH[PUN LSLWOHU[O\THU JVUÅPJ[Z \ZPUN [OL
TVZ[ HWWYVWYPH[L TLHUZ *VUÅPJ[ TP[PNH[PVU ^V\SK IYPUN
considerable relief to local communities at the interface of
forest and settlement. At the same time, action to reduce
pressure on forests and improve the status of biodiversity
^V\SK IL ILULÄJPHS [V [OL SVUN[LYT JVUZLY]H[PVU VM
elephants of this region.

MADHYA PRADESH

Kanha-Pench corridor
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2.6.3.1 Background
;OL 0<*5 9LK 3PZ[ VM ;OYLH[LULK :WLJPLZ PKLU[PÄLZ  VM
the world’s 23 vulture species as threatened with extinction,
with the most rapid declines occurring in Asia. In the last
20 years, South Asia has witnessed the precipitous decline
of three vulture species: the white-rumped vulture (.`WZ
ILUNHSLUZPZ); the Indian vulture (.`WZ PUKPJ\Z); and the
slender-billed vulture (.`WZ [LU\PYVZ[YPZ). Once numbering
in tens of millions, the combined population of these three
species has now been reduced by 99%. All three species
are listed as Critically Endangered on the IUCN Red List of
Threatened Species, and face extinction in the wild.
Extensive research revealed that Diclofenac, a nonZ[LYVPKHS HU[PPUÅHTTH[VY` KY\N 5:(0+ ^PKLS` \ZLK
as a painkiller in domestic animals, is the primary culprit
for the catastrophic decline of vulture populations across
South Asia. The Governments of India, Nepal and Pakistan
subsequently banned the manufacture and distribution of
Diclofenac in 2006. Meloxicam, which is proven to be safe for
vultures, is now being promoted as an effective alternative
drug for treatment in livestock. Unfortunately, misuse of
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IUCN

human formulations of Diclofenac in the veterinary sector
YLTHPUZHZPNUPÄJHU[[OYLH[[V]\S[\YLZHSVUN^P[O[OL^PKL
scale use of other untested NSAIDs in the region. Recent
surveys suggest that vulture numbers have stabilized in
South Asia as a consequence of a range of conservation
measures being implemented, although population numbers
still remain very low across the region. The decline in Asia’s
vultures has resulted in the loss of several critically important
ecosystem services. It was estimated that vultures once
removed some ten million tonnes of carrion a year from
the landscape. With the decrease in vultures, carcasses
HYL UV^ ILPUN SLM[ [V VWLUS` YV[ SLHKPUN [V ZPNUPÄJHU[
waste disposal problems, and a growing range of health
concerns to humans. The easy availability of this decaying
MVVKZV\YJLOHZSLK[VHZPNUPÄJHU[PUJYLHZLPU[OLU\TILY
of feral dogs, which is turn has led to an increase in dog
attacks on humans, and a reported increase in incidence
of rabies and anthrax amongst humans. A recent study in
India by Markandya et al. (2008) estimates that concurrent
with the vulture die-off there has been an increase of 5.5
million feral dogs, which has resulted in over 38.5 million
additional dog bites, and more than 47,300 human deaths
from rabies. This study estimates that the increased number
of rabies victims may have cost the Indian economy over
US$ 34 billion.

The corridor between Kanha and Pench Tiger Reserves
PU *LU[YHS 0UKPH OHZ ILLU PKLU[PÄLK HZ [OL MVJ\Z SHUKZJHWL
for this study. The corridor has long been recognized for the
ZPNUPÄJHU[ IPVKP]LYZP[` P[ Z\WWVY[Z HUK PU MHJPSP[H[PUN LHZ`
movement for large mammals. Tigers and other large fauna
have long used the wildlife sanctuaries of Amba Barwa,
Narnala, Wan and the division forests of North Balaghat,
South Balaghat, West Mandla and South Seoni to travel
between Kanha and Pench. This corridor is now the focus of
several eco-developmental initiatives led by the State Forest
Department and the National Tiger Conservation Authority,
along with several civil society organizations. This is also the
only corridor in the country with a management plan, and
ÄUHUJPHS WYV]PZPVUZ MVY PTWSLTLU[PUN [OL WSHU PU VYKLY [V
strength the corridor as well as facilitate tiger and other large
mammal movements. Given this background the corridor is
an ideal candidate for creation of Vulture Safe Zone (VSZ) in
Central India.

2.6.3.2 Research Questions – the Approach
The overall goal is to estimate the ecosystem services
values provided by vultures in the Kanha-Pench landscape.
It is intended that these values be integrated into vulture
conservation-related policies in the region, as well as to
advise other vulture range countries. Furthermore, based on
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the valuation of the ecosystem services, the study will provide
recommendations for a policy framework on the economic
viability of establishing VSZ in India.
The objectives of the study include estimating:
 [OLLJVUVTPJ]HS\LVMLJVZ`Z[LTZLY]PJLZVUJLWYV]PKLK
by vultures in the Kanha-Pench landscape,
 [OLLJVUVTPJJVZ[ZVMIHUUPUNDiclofenac and replacing
it with other substitute NSAIDs,
 [OLLJVUVTPJ]HS\LVMILULÄ[ZMYVTLJVZ`Z[LTZLY]PJLZ
(including human health) as a result of a potential increase
in vulture populations in the VSZ,
 [OLJVZ[VMJYLH[PVUVM=:AZ

2.6.3.3 Methodology

2.6.3.5 Policy Implications
In 2012, IUCN and the Government of India were instrumental
in uniting the Governments of Bangladesh, India, Pakistan,
and Nepal and to address the long-term conservation of South
Asian vultures. They adopted a Regional Declaration on the
Conservation of South Asia’s Critically Endangered Vulture
Species and the Governments agreed to the constitution of a
Regional Steering Committee (RSC) for South Asian Vulture
Conservation. Key recommendations made by the RSC
PUJS\KLKHÄYZ[VMP[ZRPUK;,,)HUHS`ZPZVM]\S[\YLZPUVYKLY
that policy makers in the range countries are able to make
informed decisions particularly on VSZs, as well as regulatory
requirements of vulture-safe drug formulations.

2.6.3.4 Expected Outcomes
As such, IUCN will leverage the results of this study to:
 +L]LSVW PYYLM\[HISL Q\Z[PÄJH[PVUZ MVY PU[LNYH[PUN ]\S[\YL
recovery related interventions into the existing KanhaPench Corridor management plan,
 <WZJHSL[OLTL[OVKVSVN`HWWYVHJOLZHUKV\[JVTLZVM
this study within India and in other vulture-range countries
in South Asia,
 (U \UKLYZ[HUKPUN VM JVZ[Z PU]VS]LK PU [OL JYLH[PVU VM H
Vulture Safe Zone,
 0U[LNYH[L [OL YLZ\S[Z VM [OPZ Z[\K` PU[V UH[PVUHSSL]LS
interventions (including the Vulture Action Plan, India
2006, which is currently under revision)
 9LSH[L WYVQLJ[ V\[W\[Z [V KPZLHZL Z\Y]LPSSHUJL HUK [OL
monitoring of secondary scavengers in PAs. Discussions
will be held with the National Tiger Conservation Authority
(NTCA), the Forest Department of Madhya Pradesh, and

IUCN
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;OL;,,)HWWYVHJOKYH^ZH[[LU[PVU[V[OLLJVUVTPJILULÄ[Z
of biodiversity and helps decision-makers to recognize
and capture values of ecosystem services & biodiversity.
This project aims to adapt and apply this framework to a
highly threatened species to understand its intrinsic value
[V IPVKP]LYZP[` JVUZLY]H[PVU HUK O\THU ^LSSILPUN ( ÄYZ[
of its kind, it is envisaged that the project will also help in
developing a framework for species-related, ecosystem
services valuation studies.
This study will undertake a valuation of human health
costs, and costs related to livestock upkeep, due to the
absence of vultures. It will also address various policy and
economic issues related to the Diclofenac ban, and the
costs for subsidizing alternative NSAIDs (e.g. Meloxicam).
( JVZ[¶ILULÄ[ HUHS`ZPZ VM Diclofenac and Meloxicam will
be undertaken. The study will also help understand the
implications of changes in population structure of secondary
scavengers as a result of the loss of vultures as primary
ZJH]LUNLYZ HZ ^LSS HZ [OL ÄUHUJPHS V\[SH` MVY [OL MVYLZ[
department in controlling and managing disease outbreaks
due to decaying carcases in the Protected Area (PA).

the Health and Animal Husbandry department of Madhya
Pradesh, to better advise policy and advocacy, and the
implementation of management plans for both the tiger
reserves and the corridor.
It is argued that the increase in vulture populations
will have several cascading impacts in PA’s and human
dominated landscapes. Firstly, there will be a decrease
in rotting carcasses; in human dominated landscapes
particularly, this will lead to a decrease in associated adverse
health impacts (and the feral dog population), as well as
prevent the contamination of freshwater sources. As such,
Governments will not have to spend large amounts of money
on carcass disposal and on public health. The number
of active working days for people will increase, thereby
increasing the economic status of the family. In the PA’s the
park managers will have to invest less resources in mitigating
the negative impacts of decaying carcasses. Furthermore,
the population of secondary or obligate scavengers will be
automatically controlled, which will lead to a better balance
in the overall biodiversity.

CHAPTER 3
INLAND WETLANDS

Q CHAPTER 3

Inland Wetlands

WISA

35

W

etlands are ecosystems located at the interface of land and water. Inland wetlands
refer to those wetlands which do not have a direct connection with the sea. India,
owing to wide variations in rainfall, hydrology, physiography, geomorphology
and climate, has a rich diversity of inland wetlands. Their distribution ranges from high
HS[P[\KLSHRLZHUKZ^HTWZVM[OL/PTHSH`HZMLY[PSLHSS\]PHSÅVVKWSHPUZVM[OL.HUNLZHUK
Brahmaputra, salt lakes of the arid zone, tanks of the Deccan plateau, and lakes and
marshes on the east and west coast. As per data contained in National Wetland Atlas of
2011, India has 15.26 million hectares (mha) area under wetlands, roughly equal to 4.6%
of her land area. Of this, inland wetlands constitute 69.22% (10.56 mha).
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Q India, owing to wide variations in rainfall, hydrology, physiography,
geomorphology and climate, has a rich diversity of inland wetlands. As per data
contained in National Wetland Atlas of 2011, of the 15.26 million ha area under
wetlands in the country, inland wetlands constitute 69.22% (10.56 million ha).
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Q Inland wetlands provide a range of ecosystem services. The principal supply of
renewable freshwater comes from an array of inland wetlands. These ecosystems
help treat wastewater; trap sediments and nutrients; and attenuate ﬂoods. At
local levels, resources derived from wetlands form an indispensable component
of livelihoods of communities living in and around. Spiritual and cultural values of
wetlands contribute signiﬁcantly to psychological and mental well-being.
Q Inland wetlands are also reservoirs of biodiversity. The ﬂoral diversity supported
by these ecosystems range from unicellular algae, bryophytes, mosses and ferns
to woody angiosperms. As per a conservative estimate, the number of plant
species within Indian wetlands is nearly 1,200. As per Zoological Survey of India,
Indian wetlands harbour one-ﬁfth of known faunal species.

RITESH SHARMA

Q Despite their wide ranging services, inland wetlands continue to degrade rapidly.
It is estimated, nearly 30% of natural wetlands have been lost in the last three
decades alone. Economic drivers related to urbanization, agriculture, energy
production constitute major factors for wetlands degradation and loss.
Q TII aims to demonstrate application of economics based approaches to highlight
the “hidden” value of ecosystem services and consequences of their loss to
human well-being. In 7 sites, the study will demonstrate application of economic
approaches to assess conservation-development trade-offs associated with
management of these ecosystems.
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3.1 Status, trends and key management issues
As per National Wetland Atlas of 2011, India has 10.56 mha
area under inland wetland (SAC, 2011). These ecosystems
make wide ranging contributions to societal development
and well-being. Cities, as Bhopal (Madhya Pradesh), New
Delhi and Kollam (Kerala) depend on wetlands for their water
supplies. East Kolkata Wetlands (West Bengal) form an
important component of waste water treatment infrastructure
of the city; treating nearly 600 million litres of sewage daily
through an ingenious practice of waste based pisciculture,
agriculture and horticulture. In Kashmir Valley, Wular Lake
HJJVTTVKH[LZ H ZPNUPÄJHU[ WYVWVY[PVU VM Z\TTLY ÅV^Z VM
the Jhelum River protecting the picturesque city of Srinagar
MYVT ÅVVKZ :PTPSHYS` ÅVVKZ VM 9P]LY )YHOTHW\[YH PU
Guwahati (Assam) would be several times more devastating if
Deepor Beel and associated wetlands did not accommodate
TVUZVVUÅV^Z+HS3HRL2HZOTPY2OHQQPHY3HRL/PTHJOHS
Pradesh), Nainital Lake (Uttarakhand) and Kodaikanal (Tamil
Nadu) are important tourism and recreation destinations.
At local levels, resources derived from wetlands form an
indispensable component of livelihoods of communities living
in and around these ecosystems. Over 15,000 households
SP]PUNPUHUKHYV\UK2HU^HY1OLLS)POHYOHY]LZ[ÄZOMVKKLY
molluscs and a range of vegetables for domestic purposes.
The combination of agriculture and aquaculture practiced in
the East Kolkata Wetlands (West Bengal) provide livelihood
support to large, economically underprivileged, peri-urban
population of 20,000 households. Spiritual and cultural values
VM ^L[SHUK JVU[YPI\[L ZPNUPÄJHU[S` [V WZ`JOVSVNPJHS HUK
mental well-being. Wetlands are also settings for rich, diverse
and vibrant cultural heritage. Khecheopalri Lake (Sikkim) is
YL]LYLKHZº^PZOM\SÄSSPUNSHRL»HUKJVUZPKLYLKTVZ[ZHJYLKI`
Sikkemese people. Tarsar and Marsar in Kashmir are revered
WSHJLZMVY/PUK\Z;OLMLZ[P]HSVM*OOH[OJLSLIYH[LKPU5VY[O
India is one of the most unique expressions of association of
people, culture, water and wetlands.
Inland wetlands are also reservoirs of biodiversity. The
ÅVYHS KP]LYZP[` Z\WWVY[LK I` [OLZL LJVZ`Z[LTZ YHUNL MYVT
unicellular algae, bryophytes, mosses and ferns to woody
angiosperms. As per a conservative estimate, the number
of plant species within Indian wetlands is nearly 1,200. The
faunal diversity supported by Indian wetlands is equally rich,
with some species fully using the aquatic habitat for the entire
SPMLJ`JSLLNÄZOKVSWOPUZV[[LYZL[J^OLYLHZZVTL\ZPUN
P[WHY[PHSS`VYL]LUVISPNH[LS`Z^HTWKLLYOVNKLLYÄZOPUN
cat, rhinoceros, elephant, wild buffalo, etc.). The Zoological
Survey of India has assessed the faunal diversity of Indian
wetlands at 17,853 (19.9%) of 89,451 species occurring in
India. As per assessments carried by National Board of Fish
Genetic Research (NBFGR), Indian waters provide habitat
MVY  ÄZO ZWLJPLZ :PUJL [OL LZ[HISPZOTLU[ VM (ZPHU
Waterbird Census (AWC) in 1987, waterbirds in 3,296 sites
have been counted till 2007 which has led to recording of 171

^H[LYIPYKYHW[VYHUKUPULRPUNÄZOLYZWLJPLZ
Despite their wide ranging ecosystem services
and biodiversity, inland wetlands continue to be degraded
and under threat from a range of developmental pressures
LTHUH[PUN MYVT \YIHUPaH[PVU HNYPJ\S[\YL PU[LUZPÄJH[PVU
industrialization, and aquaculture. As per various estimates,
nearly 30% of the natural inland wetlands in the country
have been lost in the last three decades alone. Such
degradation and resulting impairment of ecosystem services
affects biodiversity and human well-being in myriad ways.
Reclamation of urban lakes in Bangalore and Chennai is
JVUZPKLYLKHZVULVM[OLTHQVYMHJ[VYZMVYPUJYLHZLK\YIHU
ÅVVKPUN*VU]LYZPVUVMTHYZOLZHZZVJPH[LK^P[O>\SHY3HRL
(Kashmir) for agriculture has reduced the capacity of wetland
JVTWSL_[VYLN\SH[LÅV^YLNPTLSLHKPUN[VPUJYLHZLKÅVVKZ
HUKKYV\NO[Z3P]LSPOVVKZVMV]LYÄZOLYZSP]PUNHYV\UK
Kanwar Jheel in North Bihar have been completely disrupted
owing to increased predominance of permanent agriculture
within the wetland. Agriculture in turn has been impacted by
SV^LYPUN VM NYV\UK ^H[LY SL]LSZ HUK ÅVVKPUN H[[YPI\[LK [V
shrinkages in wetland regimes.
;OL MVSSV^PUN HYL ZVTL VM [OL THQVY KYP]LYZ VM
degradation of inland wetlands in the country:
a) Fragmentation of hydrological regimes: Wetlands are
adapted to their hydrological regimes. Water regimes
set the template which structures their biodiversity and
ecosystem services. Fragmentation of hydrological regimes
through water regulating structures has a high impact
on the wetland in the form of reduced water availability,
loss of connectivity with biodiversity habitats, impeded
U\[YPLU[L_JOHUNLHUKV[OLYWYVJLZZLZ^OPJOZPNUPÄJHU[S`
exacerbate their degradation. For example, construction of
Ithai Barrage downstream of Loktak Lake to divert water for
O`KYVWV^LYNLULYH[PVUOHZJVU]LY[LKHUH[\YHSÅVVKWSHPU
SHRL^P[OÅ\J[\H[PUN^H[LYSL]LSZPU[VHYLZLY]VPYJYP[PJHSS`
affecting the habitat of Manipur Brow-antlered deer and
ULHYJVTWSL[LVIZ[Y\J[PVUVMTPNYH[VY`WH[O^H`ZVMÄZOLZ
from Chindwin – Irrawaddy River system.
b) Catchment degradation: The water holding capacity
of wetlands plays a crucial role in determining its ability
[V YLN\SH[L ÅV^ YLNPTLZ J`JSL U\[YPLU[Z HUK Z\WWVY[
biodiversity. Degradation of wetland catchments has a
direct impact on water holding capacity and overall water
regimes accentuating degradation. Bathymetric surveys
MVY/HYPRL3HRL7\UQHIJHYYPLKV\[PUOH]LPUKPJH[LK
a loss of 86% of water holding capacity since 1954 due
to catchment degradation. This has led to shrinkage in
overall wetland area and supported proliferation of invasive
species Eicchornia.:\YHQR\UKHUK)HKORHS3HRLZ[V\YPZ[Z
hotspots in the vicinity of Delhi have run dry on account
of excessive mining in the catchments, which prevents
PUÅV^VMYHPU^H[LYHUKYLJOHYNLVMNYV\UK^H[LYJYP[PJHS[V
maintenance of hydrological regimes of these wetlands.
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c) Pollution: Wetlands, particularly in urban areas are used
HZ SHUKÄSSZ HUK ^HZ[L K\TWPUN NYV\UKZ ;OPZ HMMLJ[Z
water quality, promotes encroachments and reduces
the overall aesthetics of the wetlands, besides creating
health hazards for dependent communities. The source
of pollution need not be the immediate surroundings but
could also be upstream reaches in case of connected
YP]LYPUL Z`Z[LTZ 4VZ[ VM [OL .HUNL[PJ ÅVVKWSHPUZ
wetlands are in advanced state of eutrophication due
to discharge of untreated sewage as well as runoff from
U\[YPLU[YPJOHNYPJ\S[\YHSÄLSKZ(7VSS\[PVU(\KP[VM0UKPHU
waterbodies carried by Comptroller and Auditor General
VM 0UKPH PU  JV]LYPUN  WYVQLJ[Z HJYVZZ  YP]LY
stretches and 22 lakes in 116 blocks across 25 States of
India) indicated high levels of organic pollution, low oxygen
levels for aquatic organisms, and high contamination with
protozoa and viruses of faecal origin. With only one tenth
of waste water generated in the country treated, there is
H OPNOLY SPRLSPOVVK VM H ZPNUPÄJHU[ WYVWVY[PVU PU]HYPHIS`
ÄUKPUNP[Z^H`[V^L[SHUKZ
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d) Invasive species: Most of the inland wetlands have
been invaded by exotic species which have acquired
nuisance proportions threatening the very existence of
THU` VM [OL OHIP[H[Z HUK OH]L JVUZPKLYHIS` PUÅ\LUJLK
the native biota and total biodiversity. The list is topped by
the water hyacinth, which was introduced in India about
a century ago (Gopal, 1987) and occurs now throughout
India except in the cold regions of high altitudes and
1HTT\HUK2HZOTPY;OLV[OLYTHQVYZWLJPLZ[OH[OH]L
gradually spread over large parts of the country are
Salvinia molesta, Ipomoea carnea spp and Alternanthera
philoxeroides. Yet another exotic, Fistulosa, introduced as
a terrestrial species, has invaded wetlands all over India,
and often forms dense stands. Over 300 exotic species
have been brought to India for experimental aquaculture,
ZWVY[ÄZOPUNTVZX\P[VJVU[YVSHUKHX\HYP\TRLLWPUNVM
which several have established in Indian water bodies.
Devastating impacts have been observed in case of
Tilapia, Oreochromis mossambicus, which has invaded
the fresh and brackish water bodies replacing the native
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ÄZO MH\UH 0U[YVK\J[PVU VM ZPS]LY JHYW OHZ KLWSL[LK [OL
native population of Catla and Mahaseer in Govind Sagar
(Menon, 1979; Molur and Walker, 1998).
e) Over-harvesting of resources: Wetlands in India have
high direct and indirect dependence, often leading to
over-harvesting of resources. The resources of economic
importance are utilised to an extent of posing threat to the
existence of the species and the population depending on
P[PU[OLMVVKJOHPU;OPZILPUN[Y\LPUJHZLVMÄZOPUN^OLYL
resources are exploited unsustainably by using different
detrimental practices such as smaller mesh size nets.
f) Limited awareness and participation: There is limited
awareness on the totality of wetland ecosystem services
and biodiversity in general. Wetlands are multiple use
systems with role of a range of stakeholders in their
management. Management approaches also fail to
internalize informal and traditional community led resource
THUHNLTLU[ WYHJ[PJLZ VM[LU SLHKPUN [V JVUÅPJ[Z ;OLYL
are limited incentives for local resource stewardships.

3.2 Current management efforts and gaps
National scale efforts for wetland conservation in India
Z[HY[LK [HRPUN ZOHWL ZPUJL [OL Z JVPUJPKPUN ^P[O 0UKPH»Z
accession to Ramsar Convention in September 1982. A
KLKPJH[LK ZJOLTL MVY ÄUHUJPUN ^L[SHUK YLZ[VYH[PVU ^HZ
initiated by the Ministry of Environment, Forests and Climate
*OHUNL4V,-**PU [VWYV]PKLÄUHUJPHSHZZPZ[HUJL[V
the States for implementation of site management plans. The
programme implementation structure envisaged creation of
committees at State/Union Territories (UT) level to oversee
design and implementation of wetland restoration plans.
In 2001, National Lake Conservation Plan (NLCP) was
introduced to address pollution issues in urban and semiurban environments through interception, diversion and
treatment of pollution load entering the lake. As on December
ULHYS`ZP[LZ^LYLPKLU[PÄLKMVYTHUHNLTLU[\UKLY
the two schemes.
In 2006, the pronouncement of New National
Environment Policy provided space for articulation of several
LSLTLU[ZVMUH[PVUHSWVSPJ`MVY^L[SHUKZ;OLWVSPJ`PKLU[PÄLK
^L[SHUKZ HZ ºMYLZO^H[LY YLZV\YJLZ» HUK Z\NNLZ[LK HJ[PVUZ
including integration in developmental planning, management
based on prudent use strategies, promotion of ecotourism,
and implementation of a regulatory framework. Integration
VM ^L[SHUKZ PU YP]LY IHZPU THUHNLTLU[ ^HZ PKLU[PÄLK HZ H
strategy for management of river systems.
A regulatory framework for wetlands was introduced in
the form of Wetland (Conservation and Management) Rules,
2010 under the provisions of the Environment (Protection)
Act, 1986. The rules stipulate prohibition and regulation of
HYHUNLVMKL]LSVWTLU[HSHJ[P]P[PLZ^P[OPUH^L[SHUKUV[PÄLK
under its provision by the State/UT Governments. A Central
Wetlands Regulatory Authority (CWRA) was constituted for

the purpose of enforcement of the rules, evaluate proposals
MVY^L[SHUKUV[PÄJH[PVUZLU[I`[OL:[H[L.V]LYUTLU[ZHUK
set thresholds for activities to be regulated. Besides Union
Government, several State Governments (notably West
Bengal, Odisha, Kerala, Manipur, Assam) have also enacted
their own legislations pertaining to wetlands.
More recently, programmes on wetlands have also
been initiated by ministries other than MoEFCC. In 2013,
the Ministry of Urban Development (MoUD) has issued an
advisory on conservation and restoration of waterbodies in
urban areas, identifying funding streams of the MoUD and
Ministry of Water Resources (MoWR) for urban wetlands.
;OLÄUHUJPHSHSSVJH[PVUMVY[OLZLWYVNYHTTLZPZZPNUPÄJHU[S`
higher than the allocations to MoEFCC.
The aforementioned programmes have created the
IHZPJMHIYPJVMHºIPVKP]LYZP[`JLU[YPJ»^L[SHUKJVUZLY]H[PVU
programme in the country. There has been a gradual
PUJYLHZL PU HSSVJH[PVU VM YLZV\YJLZ VM [OL UH[PVUHS ÅHNZOPW
programmes, and also concomitant increase in coverage.
At the same time, developmental pressures have been
surmounting, and complex policy issues have emerged. The
MVSSV^PUN HYL THQVY JOHSSLUNLZ MVY M\Y[OLYPUN [OL JH\ZL VM
inland wetland conservation and sustainable management
in the country:
H 0UZ\MÄJPLU[YLJVNUP[PVUVM^L[SHUKZ^P[OPUZ[H[LSL]LS
developmental planning: >OPSL º^H[LY» HUK ºSHUK»
the two important ecological constituents of wetlands
HYL Z[H[L Z\IQLJ[Z ]LY` ML^ :[H[LZ 6KPZOH ILPUN HU
exception) have created a dedicated budget for wetland
management. Wetlands are rarely considered as a part
of State level developmental planning, rather their
conservation is looked upon as one of the several funding
commitments of the Union Government.
b) Lack of consideration of wetlands in sectoral policies:
>L[SHUKZ ÄN\YL H[ [OL ILZ[ THYNPUHSS` PU ZLJ[VYHS
policies, indicating lack of clarity and understanding on
their functioning. The National Water Policy (2012) refers
to wetlands in a very narrow sense. While recommending
allocation of water for maintaining ecosystems, the
policy does not consider wetlands as a solution in
HJOPL]PUN^H[LYTHUHNLTLU[VIQLJ[P]LZHZÅVVKJVU[YVS
groundwater recharge and increasing overall freshwater
availability. The National Action Plan on Climate Change
includes wetlands as minor subcomponent of National
Water Mission, without referring to the role they play in
climate change adaptation, and the risks imposed on
wetland ecosystems by maladaptation. Wetlands do
UV[ ÄUK TLU[PVU PU 5H[PVUHS (NYPJ\S[\YL 7VSPJ` KLZWP[L
HNYPJ\S[\YL ILPUN VUL VM [OL TVZ[ ZPNUPÄJHU[ KYP]LYZ VM
wetland degradation nationally.
c) Wetlands not included within land use categories: The
UPULMVSKSHUK\ZLJSHZZPÄJH[PVU\ZLKPU[OLJV\U[Y`KVLZ
not include wetlands, thereby preventing any systematic
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capture of trends in changes in their spatial extent or
condition.
d) Absence of cross sectoral institutional arrangements
for managing wetlands: Implementing wetland restoration
plans requires cross sectoral institutional arrangements.
This was envisaged to be achieved through creation
of dedicated authorities responsible for developing
management plans, monitoring and evaluation and
PTWSLTLU[H[PVU [OYV\NO SPUL KLWHY[TLU[Z /V^L]LY VUS`
six States have been able to designate distinct authorities.
Further, in very few cases, the designated authorities have
any form of regulatory backing.
e) Limited uptake of regulatory framework for wetlands:
The State/UT Governments are yet to come forward to
notify wetlands under the rules. In their current form and
state, the rules remain applicable only to Ramsar sites.

3.3 Relevance of an ecosystem services economics
approach
Despite supporting societal well-being in a number of ways,
wetlands are increasingly ending up on the crosshairs of
KL]LSVWTLU[HSWYVQLJ[Z(YH[PVUHSHWWYLJPH[PVUVMPU[LYSPURHNLZ
of wetlands with developmental planning and decision making
is important to secure future of these fragile ecosystems.
The need for maintaining wetland values and functions,
^OPSL H[ [OL ZHTL [PTL KLSP]LYPUN ZLY]PJLZ HUK ILULÄ[Z
now and into the future for human well-being necessitates
adoption of management approaches which recognize
linkages between livelihoods, wetland functioning and
biological diversity.
It is under these pretexts that the “wise use” approach
was promulgated by the Ramsar Convention as guiding
principle for managing wetland ecosystems. Wise use of
^L[SHUKZPU]VS]LZ[OLPYZ\Z[HPUHISL\[PSPaH[PVUMVY[OLILULÄ[
of humankind in a way compatible with maintenance of
natural properties of the ecosystem. The text of Ramsar
*VU]LU[PVU KLÄULZ ^PZL \ZL HZ ¸[OL THPU[LUHUJL VM [OLPY
ecological character, achieved through implementation of
ecosystem approaches, within the context of sustainable
development”. Notably, this articulation came in much
before the famed 1992 Rio Conference on Environment
and Development
The wise use principle encourages stakeholder
engagement and transparency in negotiating trade-offs and
determining equitable outcomes for wetland conservation
while promoting maintenance of environmental, economic
and social sustainability. Inclusion of ecosystem services
^P[OPU [OL KLÄUP[PVU VM LJVSVNPJHS JOHYHJ[LY IYPUNZ Z[YVUN
emphasis on livelihood and well-being outcomes, along
with ecosystem components and processes which underpin
provision of these services. India as a Contracting Party
[V 9HTZHY *VU]LU[PVU PZ JVTTP[[LK [V º^PZL \ZL» VM HSS
wetlands within her territory. Wise use principle has also

been highlighted as the guiding approach for wetland
conservation in the National Environment Policy (2006),
National Biodiversity Action Plan (2008) and as the primary
VIQLJ[P]LVM[OL5H[PVUHS>L[SHUK*VUZLY]H[PVU7YVNYHTTL
(presently merged into the National Programme on
Conservation of Aquatic Ecosystems (NPCA).
Ecosystem services are one of the critical elements
of ecological character of wetlands. An ecosystem services
based management approach brings to fore an explicit focus
on the functional aspects of biodiversity. Given the rapid
degradation of wetlands in the country, and the increasing
anthropogenic pressure as indicated by evidences presented
earlier, an ecosystem services led approach is expected
to change the societal approach to these ecosystems
inculcating a conservation approach which is not necessarily
triggered by intrinsic values, but is necessitated for wellbeing, through considering the role of these ecosystems in
broad developmental processes of urbanization, livelihoods,
food and water security and climate change adaptation. The
TII can contribute in multiple ways towards this agenda, as is
Z\TTHYPaLKILSV^\UKLY[OL[OYLLTHQVYPU[LY]LU[PVUHYLHZ
namely recognizing ecosystem services, valuing ecosystem
services and capturing ecosystem services. (Table 1)

3.4 Existing evidence base on ecosystem services and
valuation
,JVUVTPJ ]HS\H[PVU OHZ YLJLP]LK H[[LU[PVU HZ H THQVY
research area only since the last two decades. One of the
LHYS`H[[LTW[Z^HZ\UKLY[OL4V,-**»ZLJVKL]LSVWTLU[
programme, wherein an application of valuation of
2LVSHKLV 5H[PVUHS 7HYR 9HQHZ[OHU ^HZ JHYYPLK V\[ ^P[O
an aim to provide possible policy options for improving
people-park relationships. Subsequently, the World Bank
supported ‘Environmental Management Capacity Building
;LJOUPJHS(ZZPZ[HUJL»,4*H)7YVQLJ[PTWSLTLU[LKK\YPUN
1996 – 2004 by the MoEFCC with Indira Gandhi Institute
of Development Research (IGIDR), Mumbai, Institute
of Economic Growth (IEG), New Delhi, Madras School
of Economics (MSE), Chennai and other agencies put
ZPNUPÄJHU[ MVJ\Z VU WYVTV[PUN YLZLHYJO \ZPUN LJVUVTPJ
valuation tools, of which wetlands were one of the priority
HYLHZ :PUJL [OLU [OL Z\IQLJ[ TH[[LY OHZ ILLU HJJVYKLK
high priority within research programmes of MoEFCC and
several universities.
A review of 20 studies on economic valuation studies
on inland wetlands, published in the last two decades (1994
– 2014) indicate the following trends:
 ;OL U\TILY VM Z[\KPLZ PZ ZTHSS JVUZPKLYPUN [OL V]LYHSS
inland wetland extent in the country. In terms of wetland
[`WLZ OPNO HS[P[\KL ^L[SHUKZ VM /PTHSH`HZ THUTHKL
tanks, salt pans and waterlogged areas have been underrepresented. The Deccan Peninsular region and the west
coast have limited studies as compared to other regions.
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Table 1: Intervention areas off TII-Inland Wetlands
 0TWYV]PUN PUMVYTH[PVU IHZL VU LJVZ`Z[LT ZLY]PJLZ [OYV\NO PU[LNYH[PVU VM LJVZ`Z[LT ZLY]PJLZ
HZZLZZTLU[^P[O^L[SHUKPU]LU[VY`HUKHZZLZZTLU[[VVSZIHZLKVUZP[LHUKYLNPVUHSZJHSLWYVQLJ[Z
 *HWHJP[`I\PSKPUNVULJVZ`Z[LTZLY]PJLZHZZLZZTLU[

Valuing
ecosystem
services

 0U]LZ[PUN PU[V ]HS\H[PVU VM ^L[SHUK LJVZ`Z[LT ZLY]PJLZ ^P[O ZWLJPÄJ YLMLYLUJL [V LJVZ`Z[LT [`WL
representativeness and policy trade-off contexts
 +L]LSVWPUNUH[PVUHSZ[HUKHYKZHUKILUJOTHYRZMVY^L[SHUK]HS\H[PVU

Capturing
ecosystem
services

 <ZPUNLJVZ`Z[LTZLY]PJLZHZHJYP[LYPVU[VPKLU[PM`WYPVYP[`^L[SHUKZ\UKLY5H[PVUHS>L[SHUK
Conservation Programme
 ;HYNL[PUNJVUZLY]H[PVUHUKZ\Z[HPULKWYV]PZPVUVMLJVZ`Z[LTZLY]PJLZ^P[OPU^L[SHUKTHUHNLTLU[
plans
 <ZLVMLJVUVTPJPUZ[Y\TLU[Z[VYH[PVUHSPaLPUJLU[P]LZ`Z[LTZSPURLK^P[OLJVZ`Z[LTZLY]PJLZ
particularly rewarding local stewardship
 3PURPUNWO`ZPJHSHJJV\U[ZVMJOHUNLZPU^L[SHUKL_[LU[IPVKP]LYZP[`HUKLJVZ`Z[LTZLY]PJLZ[V
national accounting framework as a means to prioritize investment allocation and conservation efforts



Recognizing
ecosystem
services

( THQVYP[` VM [OL Z[\KPLZ OH]L MVJ\ZLK VU HZZLZZPUN
monetary values of wetland ecosystem services with
HU VIQLJ[P]L VM KLTVUZ[YH[PUN [OLPY JVU[YPI\[PVU [V [OL
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local or regional economy. Also, there is limited use of
economic valuation studies in decision making contexts.
0U [LYTZ VM LJVZ`Z[LT ZLY]PJLZ VUL JHU PUMLY HU
emphasis on provisioning services followed by cultural
services. Regulating services have received almost
UV H[[LU[PVU /`KYVSVNPJHS M\UJ[PVUZ VM ^L[SHUKZ PU
WHY[PJ\SHY MVY L_HTWSL ÅVVK JVU[YVS ^H[LY YLNPTL
YLN\SH[PVUOH]LUV[ILLU[OLZ\IQLJ[VMHZZLZZTLU[ZPU
any of the studies.
;YHKLVMMZLTLYNPUNMYVTWVSPJ`KLJPZPVUZMVYTH\ZLM\S
application area of economic valuation tools. Again, very
few valuation studies involve assessment of trade-offs.
;OL Z[\K` VM @HT\UH ÅVVKWSHPUZ PU]VS]LK HZZLZZPUN
[OL VWWVY[\UP[` JVZ[ VM JVU]LY[PUN [OL ÅVVKWSHPUZ MVY
development and concluded that the same could not be
Q\Z[PÄLK VU [OL NYV\UKZ VM LJVUVTPJ LMÄJPLUJ` 2\THY
et al., 2001). Economic valuation was used as a tool to
HZZLZZ [OL PTWHJ[Z VM MYLZO^H[LY ÅV^ YLN\SH[PVU VU
ecosystem services of Chilika Lake. The assessment
OPNOSPNO[LK [OL WVZP[P]L ILULÄ[Z VM ÅVVKZ [V ÅVVKWSHPU
HNYPJ\S[\YL HZ ^LSS HZ KV^UZ[YLHT ^L[SHUK ÄZOLYPLZ 0[
HSZV PUKPJH[LK [OH[ YLK\JPUN [OL MYLZO^H[LY ÅV^Z OHK
negative economic consequences in terms of values of
ÄZOLYPLZ ÅVVKPUN HUK ^H[LYSVNNPUN SPRLS` [V IL JYLH[LK
due to policy decisions (WISA, 2004).
6US` [^V Z[\KPLZ OH]L H[[LTW[LK L_[YHWVSH[PVU VM
economic values of wetlands or impacts of change in
wetland extent to State or National level aggregates.
Pandey et al. (2004) have computed State level
aggregated values of wetland wealth using the data
on wetland extent (from Directory of Wetlands, 1990)
and economic values from Costanza et al. (1997) and
Mitsch and Gosselink (2000). More recently, a framework
for accounting inland wetland ecosystems for selected
Indian states has been proposed by Kumar (2012). The
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Z[\K` \ZLZ ILULÄ[ [YHUZMLY TL[OVK [V KL[LYTPUL [OL
PTWHJ[Z VM WO`ZPJHS HYLH SVZZLZ VM ^L[SHUKZ PU .\QHYH[
1HTT\ HUK 2HZOTPY 2LYHSH 9HQHZ[OHU HUK >LZ[
Bengal. Value estimates from 18 wetlands have been
\ZLK [V KL]LSVW H TL[HYLNYLZZPVU TVKLS [V ÄUHSS`
compute the loss of per capita wetland wealth for 19912001.
( YL]PL^ VM [OL TL[OVKVSVNPLZ \ZLK PUKPJH[LZ H KPZ[PUJ[
preference for revealed preference based approaches
(market prices, shadow prices). This is commensurate
with the focus on provisioning services, as most of
the wetland products can be linked to prices in some
form. Contingent valuation follows next in terms of
application; however the theoretical rigour varies
across the studies. A good emphasis can also be seen
on use of Travel Cost Methods to assess the recreational
ILULÄ[Z KLYP]LK MYVT PUSHUK ^L[SHUKZ 4L[OVKVSVNPLZ
which require validation of ecological relationships
for determining ecosystem services (e.g. production
function, damage cost, replacement cost) in general
OH]L ILLU \UKLYLTWOHZPaLK (NHPU [OPZ ÄUKPUN PZ
related to the observation of lesser emphasis placed on
valuation of regulating services of inland waters.

3.5 TII – Inland wetlands
The TII aims to promote mainstreaming of ecosystem
services and biodiversity values in developmental planning
and decision making processes. Work under inland wetland
components aims to demonstrate practical application
of ecosystem services economics based approaches in
decision making contexts related to the following thematic
areas:
 PTWYV]PUN YLJVNUP[PVU VM ^L[SHUK LJVZ`Z[LT ZLY]PJL
values
 PU[LNYH[LKTHUHNLTLU[
 PU[LNYH[PUN^L[SHUKZPU^H[LYHUKSHUKTHUHNLTLU[
 LX\P[` PU WYVWLY[` YPNO[Z HUK PTWYV]PUN KPZ[YPI\[PVU VM
JVZ[ZHUKILULÄ[Z
 TVUP[VYPUNHUKL]HS\H[PVU
 I\PSKPUN PUJLU[P]LZ
Z`Z[LTZ MVY JVTT\UP[` SLK
management of ecosystem services
A critical component of the initiative is building the
evidence base though studies at seven sites, which address
at least one of the above mentioned dimensions. A summary
of study sites and key policy questions that are being
addressed is presented in Table 2 below. The outcomes of
the study are being fed into a synthesis report.
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Table 2: List of selected case studies in Inland wetlands and their key aspects
Study site and partners Key biodiversity and ecosystem service values
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Loktak Lake, Manipur
Ritesh Kumar, Wetlands
International South Asia
and Sanjoaba Meitei
Loktak Development
Authority

3VR[HRPZHÅVVKWSHPU^L[SHUKVM4HUPW\Y9P]LYZWYLHKV]LY ZX\HYLRPSVTL[YLHUKHKLZPNUH[LK
>L[SHUKVM0U[LYUH[PVUHS0TWVY[HUJL9HTZHY:P[L7O\TKPÅVH[PUNOL[LYVNLULV\ZTHZZLZVMZVPS
vegetation and organic matter are a characteristic feature of the wetland ecosystem
(UU\HSJH[JOVMTPSSPVU[VUULZT[VMÄZOHUKHYHUNLVMHX\H[PJWSHU[ZHYLZV\YJLVMSP]LSPOVVKZ
of 50,000 households living in and around Loktak. The marsh vegetation helps improve water quality by
[YHWWPUNU\[YPLU[Z3VR[HRI\MMLYZHKQVPUPUNZL[[SLTLU[ZMYVTÅVVKZI`HJJVTTVKH[PUNSHYNLWHY[ZVM
monsoon runoff from the catchments and the rivers.
2LPI\S3HTQHV5H[\YHS7HYRSVJH[LKPU[OLZV\[OLYUWHY[VM3VR[HRPZ[OLVUS`RUV^UUH[\YHSOHIP[H[VM
globally endangered ungulate species Rucervus eldii

Kanwar Jheel, Bihar
Ritesh Kumar, Wetlands
International South Asia

2HU^HY1OLLSPZHYP]LYPULTHYZOZWHUUPUN OHPU.HKHR2VZPÅVVKWSHPUZVM5VY[O)POHY
,_JOHUNLVM^H[LYZLKPTLU[HUKZWLJPLZ^P[O[OLÅVVKW\SZLZVM9P]LY)\YOP.HUKHRHUK2VZPWYPVY
[VZZ\WWVY[OPNOS`WYVK\J[P]LÄZOLYPLZHUKHNYPJ\S[\YLZ\Z[HPUPUNSP]LSPOVVKZVMULHYS`
OV\ZLOVSKZSP]PUNPU]PSSHNLZPUHUKHYV\UK[OL^L[SHUK2HU^HYHJJVTTVKH[LZZPNUPÄJHU[WYVWVY[PVU
VMYHPUMHSSHUKIHURÅV^ZVM9P]LY)\YOP.HUKHRWYV[LJ[Z[OLHKQVPUPUNZL[[SLTLU[ZMYVTÅVVKYPZRHZ^LSS
as recharges groundwater.
0[PZHSZVVULVM[OLPTWVY[HU[JVUNYLNH[PVUHYLHZPU5VY[O)POHYWHY[PJ\SHYS`MVYTPNYH[PUNK\JRZHUK
coots. Over 200 bird species have been recorded at Kanwar of which 58 are migratory waterbirds.

Ousteri Wetland,
Puducherry
L Venkatachalam, MIDS
and Zareena Begum,
MSE

3VJH[LKVU[OLMYPUNLZVM7VUKPJOLYY`;V^U6\Z[LYPPZHZOHSSV^SHRLVM OHZWYLHKIL[^LLU;HTPS
5HK\HUK<UPVU[LYYP[VY`VM7\KK\JOLYY`0[PZVULVM[OLTHQVY^PU[LYPUNNYV\UKZMVY[OLTPNYH[PUNIPYKZ
in the region. The Puducherry segment of Ousteri has been declared as a bird sanctuary. In the recent
past, Ousteri was one of the largest breeding sites for common coot in South India. Ousteri also helps
recharging groundwater and maintaining overall hydrological regimes within the region.

Little Rann of Kachchh,
A M Dixit, Center for
Environmental and Social
Concern, Ahmedabad

392PZHZHS[THYZOL_[LUKPUNZXRTHYLHPU2HJOJOO+PZ[YPJ[VM.\QHYH[0[PZWVZZPIS`[OL^VYSK»Z
last refuge of the Indian Wild Ass (khur), and has been declared as the Indian Wild Ass Sanctuary. The
landscape supports rich biodiversity, including a rich diversity of migrating and resident waterbirds. The
wetland is also used for commercial salt production and shrimp farming.

River Ken
Brij Gopal and Dinesh
Marothia, Center for
Inland Waters in South
Asia

9P]LY2LUHeRTSVUN[YPI\[HY`VM9P]LY@HT\UHKYHPUPUNHIHZPUVMZXRTPZHWLYLUUPHS
YP]LYVM*LU[YHS0UKPH;OL9P]LYOVZ[Z[OL2LU.OHYPHS>PSKSPML:HUJ[\HY`HUKÅV^ZMVYV]LYRTVMP[Z
JV\YZL[OYV\NO[OL7HUUH5H[PVUHS7HYR0[ZJV\YZLHSZVOHZ[^VTHNUPÄJLU[MHSSZHZ[V\YPZ[H[[YHJ[PVU
;OLYP]LYJV\YZLPZ`L[[VILZ\IQLJ[[VHU`RPUKVM^H[LYZ[VYHNLVYÅV^KP]LYZPVUZHUK\YIHUVY
industrial pollution.

Wular Lake, Kashmir
Rahul Kaul,
Wildlife Trust of India

>\SHYPZ[OLSHYNLZ[^L[SHUKVM[OL2HZOTPY=HSSL`OH]PUNHUL_[LU[VMULHYS`ZXRTHUKZX
km as associated marshes. During summers, as River Jhelum, its tributaries and hill streams ebb with
high volumes of water received from the melting glaciers, Wular accommodates the huge volumes of
ÅVVK^H[LY[OLYLI`WYV[LJ[PUN:YPUHNHY*P[`HUK\WZ[YLHTZL[[SLTLU[ZMYVTKL]HZ[H[PUNÅVVKZ4PNYH[PUN
waterbirds of the Central Asian Flyway use Wular and its associated marshes as habitat for feeding and
YVVZ[PUN*VTT\UP[PLZSP]PUNHYV\UK[OL^L[SHUKOHY]LZ[ÄZO^H[LYJOLZ[U\[HUKSV[\ZYOPaVTLZMVY
their livelihoods. In 1990, Wular was designated as a Ramsar Site.

Lake Chilika, Odisha
Ritesh Kumar, Wetlands
International South Asia
and Gurdeep Rastogi
Chilika Development
Authority, Government of
Odisha

*OPSPRHPZHIYHJRPZOJVHZ[HSSHNVVUZWHUUPUNIL[^LLU ZXRTZXRTVU6KPZOHJVHZ[SPUL;OL
SHNVVUMVYTZ[OLIHZLVMSP]LSPOVVKZLJ\YP[`VMTVYL[OHUTPSSPVUÄZOLYZHUKTPSSPVUMHYTLYZSP]PUNPUHUK
HYV\UK[OL^L[SHUKHUKP[ZHKQVPUPUNJH[JOTLU[Z;OLKP]LYZLHUKK`UHTPJHZZLTISHNLVMÄZOPU]LY[LIYH[L
HUKJY\Z[HJLHUZWLJPLZPU*OPSPRHWYV]PKL[OLIHZPZVMYPJOÄZOLY`^OPJONLULYH[LZTVYL[OHU<: TPSSPVU
HUU\HSYL]LU\LZHUKJVU[YPI\[LZV]LY VM[OLZ[H[L»ZMVYLPNUL_JOHUNLLHYUPUNZ;OLTHYZOLZHZZVJPH[LK
with Chilika support highly productive agriculture. Over one million migratory birds commonly winter here.
*OPSPRHPZVULVMVUS`[^VSHNVVUZPU[OL^VYSK[OH[Z\WWVY[0YYH^HKK`+VSWOPU6YJHLSSHIYL]PYVZ[YPZ
populations.
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Policy context

Contribution to TEEB – India

:PUJL 3VR[HROHZILLUYLN\SH[LK[OYV\NOJVUZ[Y\J[PVUVMHIHYYHNL
KV^UZ[YLHTMVYWYV]PKPUN^H[LY[V5H[PVUHS/`KYVLSLJ[YPJ7V^LY*VYWVYH[PVUY\U
4>3VR[HR/`KYVLSLJ[YPJWYVQLJ[
9LN\SH[PVUVMHUH[\YHSS`Å\J[\H[PUN^L[SHUKYLNPTLMVYO`KYVWV^LYNLULYH[PVU
OHZSLK[VKLNYHKH[PVUVMOHIP[H[VM2LPI\S3HTQHV5H[PVUHS7HYR;OLYLOHZILLUH
ULHYJVTWSL[LKLJPTH[PVUVMTPNYH[VY`ÄZOLYPLZHUKYHWPK[YHUZP[PVUPUJVTT\UP[`
ÄZOLYPLZ[V[OLKL[YPTLU[VMV]LYHSSLJVSVN`HUKO`KYVK`UHTPJZVM[OL^L[SHUK

The study aims at demonstrating
integration of wetland ecosystem services
and biodiversity values in planning for
water resources management.

>L[SHUK^H[LYYLNPTLZOH]LILLU[YHUZMVYTLK[VZ\WWVY[HNYPJ\S[\YLHUKÅVVK
JVU[YVSVIQLJ[P]LZ9P]LY)\YOP.HUKHR^HZJOHUULSPaLK[OV\NOJVUZ[Y\J[PVUVM
LTIHURTLU[ZK\YPUNLHYS`ZHZHWHY[VMÅVVKWYV[LJ[PVUTLHZ\YLZPTWLKPUN[OL
natural hydrological connectivity of the rivers with the wetland complex. Agriculture
OHZNYHK\HSS`PU[LUZPÄLK^P[OZOYPURPUNPU\UKH[PVUHYLHZHUK[YHKP[PVUHS]HYPL[PLZ
giving way to more water demanding crops like sugarcane and peppermint. Shrinking
YLZV\YJLIHZLM\Y[OLYHJJLU[\H[LKJVUÅPJ[ZIL[^LLUMHYTLYZHUKÄZOLYZ[OLSH[[LY
OH]PUN[VZOPM[[VJ\S[\YLÄZOLYPLZHUKHNYPJ\S[\YLSHIV\YHZZV\YJLVMSP]LSPOVVKZ

A scenario based approach is being
used to demonstrate value of hidden
hydrological services, and assess
conservation – development trade-off
associated with landuse transformation in
Kanwar for agriculture.

>L[SHUK]HS\LZHYLILPUN[OYLH[LULKK\L[VYHWPKPUK\Z[YPHSPaH[PVUHUK\YIHU
development. Wetland ecosystem services have not been taken into account in
developmental planning for the region.

7YVWVZLKPKLU[PÄJH[PVUVMPUZ[P[\[PVUHS
arrangements that will promote cooperative
behaviour amongst various stakeholders
to promote integrated management of
Ousteri.

0U[LUZPÄJH[PVUVMPUMYHZ[Y\J[\YLKL]LSVWTLU[VU[OLMYPUNLZVM392JVUZ[Y\J[PVU
of roads, bridges, salt pans) has consequences for hydrology, which underpins
maintenance of biodiversity in the region.

Economic valuation tools will be used to
demonstrate implications of hydrological
regime changes on wetland ecosystem
services.

(ZPNUPÄJHU[^H[LYKP]LYZPVUPZWYVWVZLKI`SPURPUN[OL9P]LY2LU[V9P]LY)L[^H¶
another tributary of River Yamuna, largely for irrigation and domestic supplies. This
WYVQLJ[PMPTWSLTLU[LK^PSSZ\ITLYNLHWHY[VM[OL5H[PVUHS7HYR^OPSLHSZVHMMLJ[PUN
downstream biodiversity.

;OLWYVQLJ[^PSSKLTVUZ[YH[L\ZLVM
economic valuation as a tool to integrate
ecosystem services and biodiversity values
changes in planning and decision making
YLSH[LK[VKL]LSVWTLU[HSWYVQLJ[Z

;OLWYVQLJ[KLTVUZ[YH[LZHWWSPJH[PVUVM
0U[YVK\J[PVUVM^PSSV^WSHU[H[PVUZ^P[OPU[OL^L[SHUKOH]LHNNYH]H[LKZPS[H[PVU
economics based approaches to assess
HUKOH]LZPNUPÄJHU[S`YLK\JLK>\SHY»ZHIPSP[`[VYLN\SH[LO`KYVSVNPJHSYLNPTLZ
Management planning for the site thereby focuses on removal of willow plantations as LMÄJPLUJ`VMTHUHNLTLU[PU[LY]LU[PVUZ
HTHQVYPU[LY]LU[PVUHYLH

/`KYVSVNPJHSPU[LY]LU[PVUPUHUKZ\IZLX\LU[PU]LZ[TLU[PUPU[LNYH[LK
JH[JOTLU[ZJHSLTHUHNLTLU[OHZSLK[VYLQ\]LUH[PVUVMÄZOLYPLZHUKYLZ[VYH[PVUVM
IPVKP]LYZP[`:L]LYHSJVTT\UP[`Z[L^HYKZOPWTVKLSZIHZLKVU[V\YPZTHUKÄZOLYPLZ
have emerged as an outcome.

The case study aims to focus on property
rights dimension of ecosystem service
values, particularly highlighting factors
that promote community stewardship of
ecosystem services and biodiversity values.
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3.5.1 Economics of ecosystem services and
biodiversity for conservation and sustainable
management of inland wetlands
3LHK(\[OVYZ!9P[LZO2\THY2HSWHUH(TIHZ[OH

KanwarJheel
)0/(9

MANIPUR
Loktak
Lake

6+0:/(
Chilka Lake
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3.5.1.1 Background
;OL J\YYLU[ WYVQLJ[ HPTZ [V KLTVUZ[YH[L HWWSPJH[PVU
of ecosystem services economics based approaches to
evaluate conservation-development trade-offs and support
JVUZLY]H[PVU HUK ^PZL \ZL VM PUSHUK ^L[SHUK LJVZ`Z[LTZ»
Transformation in ecosystem services associated with
developmental planning for three wetland sites, namely
Loktak Lake (Manipur), Chilika Lake (Odisha) and
KanwarJheel (Bihar) are proposed to be assessed using
LJVUVTPJHWWYVHJOLZ[VOLSWKLÄULTHUHNLTLU[Z[YH[LNPLZ
that ensure maintenance of critical ecosystem components
and processes that underpin ecosystem service provision as
well as biological diversity.

3.5.1.2 Research questions
LOKTAK LAKE, MANIPUR

3VR[HR H ÅVVKWSHPU ^L[SHUK HZZVJPH[LK ^P[O [OL 4HUPW\Y
River system is the lifeline of Manipur state. Ecological and
livelihood security of the communities is inextricably linked
with the ecosystem services derived from the wetland which
is spread over 289 sq km within a basin of 6,872 sq km.

Phumdi ÅVH[PUN OL[LYVNLULV\Z THZZLZ VM ZVPS ]LNL[H[PVU
and organic matter at various stages of decomposition are
H JOHYHJ[LYPZ[PJ MLH[\YL VM [OL SHRL 2LPI\S 3HTQHV 5H[PVUHS
Park located in the southern part of the lake is the only known
natural habitat of globally endangered ungulate species
Rucervuseldii.
Loktak is central to food and water security for the
state of Manipur. It supports livelihoods of over 200,000
people living in and around. 3VR[HR`PLSKZ[VUULZVMÄZO
each year. (SVUN^P[OÄZO[OLYLHYLYHUNLVMHX\H[PJWSHU[Z
vegetables, fuel, fodder and building material sourced from
the lake. Villages on the lakeshore and islands use the lake
as the main mode of transportation. Loktak accommodate
large parts of monsoon runoff from the catchments and the
YP]LYZI\MMLYPUNÅVVKZHUKWYV[LJ[PUNHKQVPUPUNZL[[SLTLU[Z
The fringing marshes absorb nutrients and enhance quality
of water.
Since 1983, Loktak is the source of water for the
5H[PVUHS/`KYVLSLJ[YPJ7V^LY*VYWVYH[PVUY\U4>3VR[HR
/`KYVLSLJ[YPJ WYVQLJ[ 0U[LY]LU[PVUZ [V YLN\SH[L H UH[\YHSS`
Å\J[\H[PUN ^L[SHUK YLNPTL MVY O`KYVWV^LY NLULYH[PVU OHZ
led to degradation of habitat of globally endangered ungulate
species, Rucervuseldii ^OPJO PUOHIP[Z [OL 2LPI\S 3HTQHV
National Park located in the south of wetland. There has been
HULHYJVTWSL[LKLJPTH[PVUVMTPNYH[VY`ÄZOLYPLZHUKYHWPK
[YHUZP[PVU PU JVTT\UP[` ÄZOLYPLZ [V [OL KL[YPTLU[ VM V]LYHSS
LJVSVN` HUK O`KYVK`UHTPJZ VM [OL ^L[SHUK ;OL WYVQLJ[
intends to address following research questions:
 >OH[ [YHKLVMMZ HYL PUOLYLU[ PU [OL WVSPJ` KLJPZPVU [V
regulate Loktak Lake for hydropower generation?
 >OH[HYL[OLVWWVY[\UP[PLZMVYYL]PZPUNIHYYHNLVWLYH[PVUZ
to ensure that water needs for human purposes
(hydropower and irrigation) are addressed along with
ecological requirements for wetland functioning?

KANWARJHEEL, BIHAR

KanwarJheel and its associated maun and chaur areas
JVUZ[P[\[L [OL SHYNLZ[ ÅVVKWSHPU ^L[SHUK YLNPTL VM 5VY[O
Bihar. With a peak monsoon inundation of over 10,000 ha
in the shallow depression between River Burhi Gandak
and paleochannel of River Bagmati, these wetlands sustain
livelihoods of over 15,000 households through highly
WYVK\J[P]L ÄZOLYPLZ HNYPJ\S[\YL HUK H YHUNL VM WSHU[Z
\ZLK HZ MVVK ÄILY HUK MVKKLY 2HU^HY YLK\JLZ ÅVVK YPZR
HUK YLJOHYNLZ NYV\UK^H[LY I` HJJVTTVKH[PUN ZPNUPÄJHU[
WYVWVY[PVU VM YHPUMHSS HUK IHURÅV^Z VM 9P]LY )\YOP .HUKHR
The wetland complex teems with waterbirds in the winters,
and is one of the important congregation areas for migrating
ducks and coots in the Central Asian Flyway. The island of
Jaimanglagarh located at the southern tip has archaeological
ZPNUPÄJHUJLHUKOPNOS`YL]LYLKI`JVTT\UP[PLZSP]PUNPUHUK
around. A part of Kanwar, extending to 6,311.63 ha, has been
UV[PÄLK HZ H )PYK :HUJ[\HY` I` [OL UHTL VM 2HU^HY 1OLLS
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Pakshi Vihar under the provisions of Wildlife (Protection) Act,
1972.
,_JOHUNLVM^H[LYZLKPTLU[HUKZWLJPLZ^P[OÅVVK
pulses of River Burhi Gandak creates conducive conditions
MVYOPNOS`WYVK\J[P]LÄZOLYPLZHUKHNYPJ\S[\YLJVL_PZ[PUN^P[O
high aquatic biodiversity, especially of waterbirds. The wetland
HSZVWYV]PKLZÅVVKWYV[LJ[PVUI`HJJVTTVKH[PUNIHURÅV^Z
and monsoon rainfall, as well as recharges groundwater.
/PZ[VYPJHSS`HZVJPHSJVU[YHJ[IL[^LLU[OLÄZOLYZHUKMHYTLYZ
living around the wetland complex enabled the two dominant
community groups to manage diverse resource use within an
intra-annual variation of inundation regime.
Interventions aimed at reclaiming wetland since the
1950s have led to gradual predominance of agriculture,
PTWHJ[PUN[OLHIPSP[`VM^L[SHUKLJVZ`Z[LT[VI\MMLYÅVVKZ
YLJOHYNL NYV\UK^H[LY HUK Z\WWVY[ ÄZOLYPLZ ,JVUVTPJ
assessment of ecosystem services transformation is intended
to address the following questions:
 >OH[ HYL [OL [YHKLVMMZ SPURLK ^P[O L_WHUZPVU VM
permanent agriculture in Kanwar?



>OH[HYL[OLHS[LYUH[LZJLUHYPVZMVYTHUHNPUNSHUKHUK
water resources in the wetland catchments to ensure
provisioning of full range of ecosystem services of
Kanwar?

CHILIKA, ODISHA

Chilika, a brackishwater coastal lagoon situated in the Odisha
State forms the base of livelihood security of more than 0.2
TPSSPVUÄZOLYZHUKTPSSPVUMHYTLYZSP]PUNPUHUKHYV\UK[OL
^L[SHUKHUKP[ZHKQVPUPUNJH[JOTLU[Z:WHUUPUNIL[^LLUH
monsoon maximum of 1,165 sq km to a dry season minimum
of 906 sq km HUK ÅHURLK I` HU LWOLTLYHS ÅVVKWSHPU
extending to 400 sq km, Chilika is an assemblage of shallow
to very shallow marine, brackish and freshwater ecosystems
and a hotspot of biodiversity. The diverse and dynamic
HZZLTISHNL VM ÄZO PU]LY[LIYH[L HUK JY\Z[HJLHU ZWLJPLZ PU
*OPSPRHWYV]PKL[OLIHZPZVMYPJOÄZOLY`^OPJONLULYH[LZTVYL
[OHU<: TPSSPVUHUU\HSYL]LU\LZHUKJVU[YPI\[LZV]LY
  VM [OL :[H[L»Z MVYLPNU L_JOHUNL LHYUPUNZ ;OL THYZOLZ
associated with Chilika support highly productive agriculture.

WISA
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Over one million migratory birds commonly winter here.
Chilika is one of only two lagoons in the world that support
Irrawaddy Dolphin (Orcaella brevirostris) populations.
The inclusion of Lake Chilika as a demonstration
ZP[L PZ [V ZOV^JHZL [OL ILULÄ[Z VM PU]LZ[TLU[ PU ^L[SHUK
restoration and creation of community stewardship. Range
of catchment scale interventions implemented in the last two
decades (including restoration of connectivity with the sea)
have led to dramatic increase in resources and resurgence of
biological diversity. Several positive examples of community
led restoration initiatives related to mangrove restoration,
YL]P]HSVMÄZOLYPLZPUZ[P[\[PVUZHUKLJV[V\YPZTOH]LLTLYNLK
in the process. Economic assessment is intended to address
the following questions:
 >OH[PZ[OLLJVUVTPJLMÄJPLUJ`VMYLZ[VYH[PVUPU]LZ[TLU[
done in Chilika since the last decade?
 >OH[ HYL [OL LUHISPUN PUZ[P[\[PVUHS HUK JHWHJP[` MHJ[VYZ
that support creation of incentives of ecosystem services
stewardship?

3.5.1.3 Methodology
In each of the three wetland sites, a sequential methodology
PU]VS]PUNKLÄUP[PVUVMWVSPJ`JVU[L_[VMLJVUVTPJHZZLZZTLU[
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description of ecosystem services transformation and linked
distributional consequences, economic valuation of welfare
JOHUNL T\S[PJYP[LYPVU HZZLZZTLU[ HUK PKLU[PÄJH[PVU VM
YLZWVUZL VW[PVUZ ^PSS IL HWWSPLK :WLJPÄJ Z[LWZ HYL HZ
follows:
 3HUK \ZL ¶ SHUK JV]LY JOHUNL HZZLZZTLU[ [V KL]LSVW
[OLIHJRNYV\UKMVYKLÄUPUN[YHUZMVYTH[PVUPULJVZ`Z[LT
service provision.
 +L]LSVWPUNPUKPJH[VYZMVYWYV]PZPVUPUNYLN\SH[PUNJ\S[\YHS
HUK Z\WWVY[PUN ZLY]PJLZ JSHZZPÄLK PU H MYHTL^VYR VM
PU[LYTLKPH[LHUKÄUHSZLY]PJLZ
 +L]LSVWPUN H T\S[PZJHSHY Z[HRLOVSKLY SPURLK
^LSMHYL JOHUNL TH[YP_ MVY THQVY LJVZ`Z[LT ZLY]PJLZ
transformation to capture distributional implications
 ,JVUVTPJ]HS\H[PVUVM^LSMHYLJOHUNL^P[OZWLJPÄJLTWOHZPZ
on use of deliberative methods for value articulation
 4\S[PJYP[LYPH  HUHS`ZPZ VM LJVZ`Z[LT ZLY]PJLZ
transformation to assess ecological, social and
institutional implications
 0KLU[PÄJH[PVU VM THUHNLTLU[ PU[LY]LU[PVUZ YLX\PYLK [V
IHSHUJL VIQLJ[P]LZ VM LJVZ`Z[LT ZLY]PJLZ WYV]PZPVU HUK
IPVKP]LYZP[`JVUZLY]H[PVU\UKLY[OLV]LYHYJOPUNVIQLJ[P]L
of wise use
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3.5.1.4 Expected outcomes
The study will focus on assessing ecosystem services tradeoffs related to management interventions at Loktak Lake
(Manipur), Chilika Lake (Odisha) and Kaabar Jheel (Bihar).
:WLJPÄJV\[JVTLZL_WLJ[LKHYLHZMVSSV^Z!
 ,JVUVTPJ]HS\LZVMWYV]PZPVUPUNYLN\SH[PUNHUKJ\S[\YHS
ecosystem services.
 :[HRLOVSKLY SPURLK LJVUVTPJ HZZLZZTLU[ VM [YHKL
offs inherent in policy decisions aimed at enhancing
provisioning services at the cost of regulating and cultural
services.
 4HUHNLTLU[ Z[YH[LNPLZ [OH[ LUZ\YL THPU[LUHUJL VM
critical ecosystem components and processes that
underpin ecosystem service provision as well as biological
diversity.

3.5.1.5 Policy implications
Each of three sites has an ongoing wetland management

planning / updation process in place, and the research
V\[JVTLZ^V\SKMLLKPU[V[OLZLWYVJLZZLZ:WLJPÄJHSS`[OL
WYVQLJ[^PSSKLTVUZ[YH[LHWWSPJH[PVUVMMVSSV^PUNLJVZ`Z[LT
services led management approaches which form the core
VM UH[PVUHS ÅHNZOPW ^L[SHUK JVUZLY]H[PVU WYVNYHTTLZ PL
the National Plan for Conservation of Aquatic Ecosystems
(NPCA):
 0U]LU[VY`PUN^L[SHUKLJVZ`Z[LTZLY]PJLZ
 0KLU[PM`PUN [YHKLVMMZ PU JHZLZ ^OLU ^L[SHUKZ HYL
managed for a narrow range of ecosystem services,
altering the services associated with natural state
 (WWS`PUN LJVUVTPJ HZZLZZTLU[ [VVSZ [V HZZLZZ [YHKL
offs related to various ecosystem service bundles
associated with ecosystem states and stakeholder
linkages
 0KLU[PM`TLJOHUPZTZMVYPKLU[PM`PUNM\SSYHUNLVMLJVZ`Z[LT
service values in integrated management planning for
wise use of wetland ecosystems.
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3.5.2 Economics of Biodiversity and Ecosystem
Services of Rivers for Sustainable Management of
Water Resources
3LHK(\[OVYZ!)YPQ.VWHS+PULZO24HYV[OPH
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resources managers have not appreciated, at least until
recently, that diversion and abstraction of water from the
rivers for irrigation, domestic and industrial supplies and
hydropower among other economic uses, seriously impact
the riverine ecosystems, both upstream and downstream of
the diversion structures, and accordingly, their multifarious
ecosystem services. Whereas the provision of water for
various uses is over-emphasised and over-exploited, other
regulating, supporting, and socio-cultural services of the
rivers and associated wetlands along with the livelihoods
of local river (wetland)-dependent communities are ignored.
The loss of biodiversity and ecosystem services caused by
HS[LYLKÅV^YLNPTLZHYLUV[`L[HJJV\U[LKPU[OLJVZ[ILULÄ[
HUHS`ZPZVM[OL^H[LYYLZV\YJLZKL]LSVWTLU[WYVQLJ[Z
;OL Z[\K` ÄYZ[ VM P[Z RPUK PU 0UKPH HPTZ H[ H YHWPK
assessment of biodiversity and ecosystem services of a
medium sized river in Central India. River Ken a tributary
of River Yamuna (the largest tributary of Ganga), is so-far
HTVUN [OL YP]LYZ SLHZ[ PTWHJ[LK I` HU` THQVY Z[VYHNL VY
ÅV^KP]LYZPVUL_JLW[MVY[^VIHYYHNLZVU[OLTHPUJOHUULS
and urban or industrial pollution. The river hosts the Panna
National Park and a gharial sanctuary, along with two
THNUPÄJLU[MHSSZHZ[V\YPZ[H[[YHJ[PVU(ZPNUPÄJHU[KP]LYZPVU
PZWYVWVZLK[V[YHUZMLY2LU»Z^H[LY[V9P]LY)L[^H¶HUV[OLY
tributary of River Yamuna, largely for irrigation and domestic
supplies. The diversion will submerge a part of the National
Park, affect downstream biodiversity and also affect other
ecosystem services.

3.5.2.2 Research Question
3.5.2.1 Background
Water is the most critical natural resource for all kinds of
economic development. At the same time, all developmental
HJ[P]P[PLZHMMLJ[[OL^H[LYYLZV\YJLZ/V^L]LY^H[LY

;OL ZWLJPÄJ X\LZ[PVUZ ILPUN HKKYLZZLK I` [OL Z[\K` HYL!
(a) which ecosystem services of the river are affected, and
[V ^OH[ L_[LU[ I` [OL Z[VYHNL HUK KP]LYZPVU VM ÅV^Z MYVT
H YP]LY HUK I KV [OL UL[ LJVUVTPJ ILULÄ[Z MYVT [OL \ZL
of stored and diverted water fully compensate or exceed
the costs in terms of the loss of ecosystem services and

Table 3: Major ecosystem services and their biophysical and socio-economic indicators
Ecosystem Services

Biophysical indicators

Socio-economic indicators

Provisioning services
 -PZOLYPLZ
 7SHU[YLZV\YJLZ
 >H[LYZ\WWS`

 -PZOJH[JOJVTWVZP[PVU^LPNO[
 2PUKZ HTV\U[VMWSHU[ZOHY]LZ[LK
 (TV\U[VM^H[LYHIZ[YHJ[LKMVYKVTLZ[PJ
use/ agriculture/ other use

5\TILYVMÄZOLYZ
Fishing effort and income
No. of persons using plant material
No. of cattle grazed; irrigated area
crop yield; health status of people

Regulating services
 .YV\UK^H[LYYLJOHYNL

Change in groundwater table

Cultural services
,JV[V\YPZT

Natural /cultural sites of tourist interest

Number of borewells/dugwells
Crop area/yield from use of groundwater
Energy use for water withdrawal
Number of visitors
Number of persons employed
Revenue to government
Income of local people
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livelihoods over a long time scale. The question can then be
L_[LUKLK[VKL[LYTPUL[OLL_[LU[[V^OPJO[OLÅV^YLNPTLZ
of a particular river can be altered without affecting the total
ecosystem services (including those of diverted water).

3.5.2.3 Methodology
The study will attempt a rapid assessment of the biodiversity
VM9P]LY2LUHSVUN^P[OP[ZYLSH[PVUZOPW^P[O[OLÅV^YLNPTL
identify relevant stakeholder groups and various ecosystems
ZLY]PJLZ VM KPYLJ[ HUK PUKPYLJ[ ILULÄ[ HUK HZZLZZ [OLPY
economic value. A few sites representing areas upstream
and downstream of the proposed diversion point and the
HYLHZVMIPVKP]LYZP[`HUKO\THU\ZLLNÄZOLYPLZ^PSSIL
ZLSLJ[LK0TWHJ[ZVMKPMMLYLU[SL]LSZVMÅV^HS[LYH[PVUVU[OL
habitat availability and biology of important components will
be assessed through expert panels. A scoping workshop will
help identify stakeholder groups and ecosystems services.
;OL X\HU[PÄHISL WYV]PZPVUPUN ZLY]PJLZ ^PSS IL HZZLZZLK PU
[OL ÄLSK HUK [OYV\NO X\LZ[PVUUHPYL Z\Y]L`Z +H[H ^PSS IL
obtained on both surface and ground water use at different
times of the year. Cultural services (e.g. eco-tourism) will
be assessed through questionnaire surveys and stakeholder
meetings.

-VSSV^PUN THQVY LJVZ`Z[LT ZLY]PJLZ HUK [OLPY
biophysical and socio-economic indicators will be examined.

3.5.2.4 Expected Outcome
;OLTHQVYV\[JVTLZL_WLJ[LKMYVT[OLZ[\K`HYL!
 ( Z[LW [V^HYKZ KL]LSVWTLU[ VM TL[OVKVSVN` MVY YHWPK
assessment of ecosystem services of rivers and their
economic valuation
 .\PKHUJL [V^HYKZ THUHNLTLU[ KLJPZPVUTHRPUN I`
JVUZPKLYPUN [OL JVZ[ILULÄ[ HZWLJ[Z VM IPVKP]LYZP[`
ecosystem services and livelihoods.
The study will also contribute to the current debate
VU LU]PYVUTLU[HS ÅV^Z HZZLZZTLU[ MVY WYV[LJ[PUN [OL YP]LY
ecosystems.

3.5.2.5 Policy Relevance
An assessment of various ecosystem services and their
economic value promises a balanced approach towards
the interest of all stakeholders while ensuring the ecological
integrity of the rivers. The study will directly contribute to the
policies on water resources management by emphasising the
need to account for the value of conservation of wetlands
and their biodiversity.
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3.5.3 Economic Valuation of Ecosystem Services:
A Case Study of Ousteri Wetland, Puducherry
3LHK(\[OVYZ!3=LURH[HJOHSHTAHYLLUH)LN\T0
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Ousteri wetlands

3.5.3.3 Methodology
The proposed study will utilize the ‘natural resources
HJJV\U[PUN» 59( MYHTL^VYR >P[OPU [OL 59( MYHTL^VYR
[OL ºZ[VJR» PL [OL UH[\YHS JHWP[HS HUK [OL ºÅV^» PL [OL
value) of the ecosystem services will be estimated in physical
units by using inputs from ecology and hydrology. Once the
physical accounting has been established, effort will be made
to develop monetary accounts. In the case of economic
]HS\H[PVUP[PZWYVWVZLK[VHKVW[[OLº[V[HSLJVUVTPJ]HS\L»
TEV framework (i.e. TEV = direct use values + indirect use
values + option value + existence value). Both the revealed
preference (RP) and the stated preference (SP) methods will
be utilized for placing monetary values on the ecosystem
ZLY]PJLZ 0U [OL JHZL VM MVKKLY M\LS^VVK ÄZO L[J [OL
ºKPYLJ[ THYRL[ WYPJL» ^PSS IL \ZLK" PU [OL JHZL VM PYYPNH[PVU
water, drinking water, waste disposal service, etc., either
ºWYVK\J[PVU M\UJ[PVU HWWYVHJO» VY ºOLKVUPJ WYPJPUN TL[OVK»
will be used. In the case of aesthetic and recreational
ILULÄ[Z H JVTIPULK º[YH]LS JVZ[ TL[OVK» HUK ºJVU[PUNLU[
]HS\H[PVU TL[OVK» ^PSS IL KLWSV`LK 0U VYKLY [V LZ[PTH[L
[OL VW[PVU ]HS\L [OL ºJOVPJL L_WLYPTLU[» ILJVTLZ [OL
JOVPJL:PUJL[OL]HS\H[PVUTL[OVKZHYLÅL_PISLLNJOVPJL
experiment can be used for capturing TEV), appropriate
valuation methods will be chosen depending on the context.
A historical analysis of information/data about the wetland is
JHYYPLKV\[MVY\UKLYZ[HUKPUN[OL[YLUKPU[OLZ[VJRHUKÅV^
VMILULÄ[ZHZ^LSSHZ[OLULNH[P]LL_[LYUHSP[PLZJH\ZPUNZ\JO
[YLUK(º[YHKLVMM»HUHS`ZPZ[VHUHS`ZL[OLUH[\YLHUKL_[LU[
VMJVUÅPJ[IL[^LLU\[PSPaH[PVUVMKPMMLYLU[LJVZ`Z[LTZLY]PJLZ
will be carried out.

3.5.3.1 Background

3.5.3.4 Expected outcomes

;OL 6\Z[LYP ^L[SHUK NLULYH[LZ T\S[PWSL LJVZ`Z[LT ILULÄ[Z
I\[ [OLYL PZ [YHKLVMMZ IL[^LLU KPMMLYLU[ [`WLZ VM ILULÄ[Z
generated. Encroachment and dumping of solid and liquid
^HZ[LZPUZPKL[OL^L[SHUKYLK\JLV[OLYLJVZ`Z[LTILULÄ[Z
such as, water for drinking and irrigation purpose, commercial
ÄZOPUN[V\YPZTILULÄ[ZHUKHLZ[OL[PJILULÄ[Z4VZ[VM[OL
ILULÄ[Z HUK JVZ[Z HYL UVUTHYRL[LK PU UH[\YL HUK ^LHRS`
addressed in trade-offs.

As part of the study, it is proposed to conduct many stakeholder
workshops where the preferences about the ecosystem
services of different stakeholders would be elicited and will
be used in the decision making process; the stakeholder
workshops will serve as platforms to disseminate information
about the ecosystem services of the wetland, trade-off
between different ecosystem services, management plan,
issues involved in implementing the Payment for Ecosystem
Services (PES) schemes, etc. The trade-offs in ecosystem
services in the Ousteri wetland is the outcome of the ‘nonJVVWLYH[P]LNHTL»WSH`LKI`KPMMLYLU[LJVUVTPJHNLU[Z^OV
are interested in maximizing their direct, immediate individual
ILULÄ[Z+PMMLYLU[Z[HRLOVSKLYZOH]LKPMMLYLU[PU[LYLZ[ZHUKHZ
HYLZ\S[[OL^L[SHUKL_WLYPLUJLZHº[YHNLK`VM[OLJVTTVUZ»
problem. The challenge is how to bring collective action
among different stakeholders so that all of them could play
H ºJVVWLYH[P]L NHTL» PU VYKLY [V TH_PTPaL IV[O [OL WYP]H[L
HUK ZVJPHS ILULÄ[Z VU H Z\Z[HPUHISL IHZPZ :V [OL Z[\K`
would explore institutional arrangements that would bring a
required collective action among various stakeholders so that
non-zero sum outcomes are achieved. In order to do that,

3.5.3.2 RESEARCH QUESTIONS

;OL THQVY VIQLJ[P]L VM [OL WYLZLU[ Z[\K` PZ [V LZ[PTH[L [OL
LJVUVTPJ]HS\LVM[OLºTHYNPUHSILULÄ[Z»VMTHQVYJVUZLY]H[PVU
TLHZ\YLZ PKLU[PÄLK PU [OL ^L[SHUK THUHNLTLU[ WSHU ;OL
present study aims to answer the following research questions:
H >OH[ HYL [OL THQVY LJVZ`Z[LT ZLY]PJLZ NLULYH[LK I` [OL
6\Z[LYP^L[SHUKHUK^OH[HYL[OLºZ[VJR»HUKºÅV^»VM[OLZL
services in terms of physical and monetary units?; b) Does the
marginal value of ecosystem services exceed the marginal
cost of conservation measures?; and c) What institutional
arrangements are required for conservation of the Ousteri on a
sustainable basis, with the participation of stakeholders?
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KPMMLYLU[Z[HRLOVSKLYZ^PSSILPKLU[PÄLK[OLPYWH`VMMZ^PSSIL
X\HU[PÄLK HUK [OLPY YVSLZ ^PSS IL KLÄULK PU VYKLY [V LUZ\YL
collective action and cooperative outcomes for maximizing
[OLILULÄ[ZPUHUPU[LY[LTWVYHS^H`

3.5.4 Economic Valuation of Landscape Level Wetland
Ecosystem and its Services in Little Rann of
Kachchh (LRK), Gujarat
3LHK(\[OVY!(Y\U4HUP+P_P[

3.5.3.5 Policy Relevance
The results of the study would be used to produce policy
briefs; the study output would serve as inputs for training
programmes for different stakeholders and as manual for
future ecosystem valuation. The overall outcome of the study
would be to improve the management of wetlands with more
inputs from environment economics. The results of the study
would help the policy makers to develop better management
plan for the Ousteri wetland, in particular. In recent years, the
national and state level environmental policies are aimed at,
wherever possible, introducing market-based instruments
(MBIs) for environmental management. In this regard, the study
results would provide inputs for designing appropriate MBIs
for managing Ousteri wetland. One such MBI comes in the
form of PES that brings together the market, the government
and the communities to reap the wetland ecosystem services
on a sustainable basis. The study would explore the possibility
of implementing PES with the appropriate mix from the role of
government and other stakeholders so that the wetland can
be managed on a sustainable basis.

Rann of Kachchh

GUJARAT
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3.5.4.1 Background
The Little Rann of Kachchh (LRK) is a large, pre-dominantly
ÅH[ LWOLTLYHS ^L[SHUK L_[LUKPUN [V  ZX RT :L]LYHS
ephemeral rivers drain into the LRK during monsoon, when
[OLYLNPVUM\UJ[PVUZHZHO`KYVSVNPJHSºZPUR»;OL392PZHSZV
JVUULJ[LK [V [OL .\SM VM 2HJOJOO [OYV\NO [OL :\YHQIHYP
creek, allowing saline sea-water to mix with fresh water.
The dynamic hydrologic and salinity gradients have led to
the creation of unique habitats for a wide range of unique
ÅVYHHUKMH\UHZ\JOHZ-SHTPUNVLZ^PU[LYTPNYH[VY`IPYKZ
wild ass etc. The wilderness and biodiversity values are not
only evident from rising tourism in the region, but also from
increased research, education and awareness activities that
have the potential to boost conservation and tourism for the
future. Parts of the LRK are also highly productive, particularly
in terms of commercially valuable prawns, exploited by native
ÄZOLYTLUJVTT\UP[PLZ

3.5.4.2 Research Questions
The multiple conservation goals of LRK wetlands have
ILLU YLJVNUPaLK HUK HYL UV[PÄLK HZ H WYV[LJ[LK HYLH
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(PA). Currently, prawn production, tourism and research
and education are some of the obvious use and non-use
ILULÄ[ZKLYP]LKMYVT[OL^PSKLYULZZHUKIPVKP]LYZP[`]HS\LZ
VM [OLZL ^L[SHUKZ /V^L]LY HS[LYPUN SHUK HUK ^H[LY \ZL
Z`Z[LTZH[IV[OSVJHSHUKSHUKZJHWLSL]LSZ[OYLH[LU[OLÅV^
of these ecological goods and services. While no empirical
studies have clearly established this yet, proximate causes
of such changes seem to be: (i) Rapid expansion of salt
works and linear infrastructure development (e.g. roads,
YHPSZHUKWV^LY[YHUZTPZZPVUSPULZPUHUKHYV\UK:\YHQIHYP
JYLLR^OPJOHS[LYLK[OL[PKHS^H[LYÅV^PU[V392HUK[O\Z
its inundation pattern, and (ii) Promotion of water harvesting
structures in the catchment area of LRK reduced fresh water
HUKHZZVJPH[LKU\[YPLU[ÅV^ZPU[OL^L[SHUK-\Y[OLYTVYL
despite being part of a PA, lack of effective regulatory
mechanism forces many unsustainable harvesting practices
of wetland resources including the prawn capture with
ZPNUPÄJHU[ PTWHJ[ VU PUZP[\ [YVWOPJ Z[Y\J[\YLZ ;OLZL
factors threaten the ecological integrity of LRK wetland and
thus affect its biodiversity base and key ecological functions
^OPJO \S[PTH[LS` QLVWHYKPaL ]HYPV\Z ZVJPL[HS ILULÄ[Z
including support to local economy.
:WLJPÄJHSS`[OPZZ[\K`H[[LTW[Z[VÄUKHUZ^LYZ[V[OL
following ecosystem and biodiversity related questions within
ecological-economic framework:
1. What are the landscape level changes in catchment areas
of LRK wetland system?
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 /V^[OLSHUKZJHWLSL]LSJOHUNLZPUÅ\LUJL[OLLJVUVTPJ
]HS\LZVM392^L[SHUKZPU[LYTZVMWYH^UÄZOPUN[V\YPZT
and migratory bird diversity?
3. What are the key trade-offs for sustainable delivery of
ecosystem services from LRK wetlands, considering its
PA status and landscape level linkages?

3.5.4.3 Methodology
In order to answer above questions, study adopts following
approach:
a. Detailed inventory of biodiversity and documentation and
WYVÄSPUN VM ZVJPVLJVUVTPJZ VM ÄZOLY MVSR OV\ZLOVSKZ
tourism and, interpretation and nature education
activities
I <UKLY[HRL YPNVYV\Z LJVUVTPJ ]HS\H[PVU VM [OYLL THQVY
services of LRK wetlands, using standard tools and
methods. These services include: (i) Fish/ prawn
production (ii) Tourism and (iii) Biodiversity in the context
of habitat for migratory birds.
J ,]HS\H[L HUK HUHS`ZL KL]LSVWTLU[HS [YHQLJ[VYPLZ PU
[OL JH[JOTLU[ HYLHZ VM 392 ^L[SHUKZ ^P[O THQVY MVJ\Z
VU P KL]LSVWTLU[ PU HUK HYV\UK :\YHQIHYP JYLLR HUK
PP KL]LSVWTLU[ VM TPUVY HUK THQVY ^H[LY OHY]LZ[PUN
schemes in the watershed areas of LRK.
d. Identifying key trade-offs for wise use of LRK wetlands by
Q\_[HWVZPUNHIV]LKLYP]LKPUMVYTH[PVU
The study undertake following methodological steps:
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a. Macro level understanding of wetland ecosystems of LRK
and their landscape level interactions with developmental
pathways through exhaustive literature review, analysis of
YLSL]HU[ZLJVUKHY`KH[HHUKÄLSK]LYPÄJH[PVUZ
b. Recording perception of farmers in watershed areas and
salt producers in creek areas about the changing water
appropriation and use practices vis-à-vis ecological
functioning of LRK wetlands. This will be done through
focused group discussions and household level surveys.
c. Economic valuation of different use and non-use values
accruing to different stakeholders using standard methods
and tools. For example, market value assessment for
WYH^UÄZO WYVK\J[PVU" *VU[PUNLU[ =HS\H[PVU 4L[OVK
(CVM) for biodiversity values especially the migratory
birds; and Travel Cost Method (TCM) for tourism activity.
These goods and services are important to understand
because of their role in sustainable wetland and PA
management. For the purpose, we conduct primary
Z\Y]L`Z VM RL` ILULÄJPHYPLZ LN ÄZOLYZ UH[\YHSPZ[Z
salt workers, tourists and students) and, collating and
analysing relevant time-series secondary data.
d. Juxtaposing all the above understanding about ecology,
biodiversity conservation, economic values, development
scenarios and, existing regulatory and management
regimes, we assess and analyse key trade-offs for wise
wetland management.

3.5.4.4 Expected outcomes
On its completion, study would describe the key ecology
- economic interfaces and thus the values of LRK wetland.
Importantly, the study would help identifying key landscape
SL]LS PZZ\LZ [OH[ PUÅ\LUJL [OL O`KYVSVNPJHS JOHYHJ[LYPZ[PJZ VM
LRK wetlands and thus their key economic outcomes.
Appreciation of the broad, critical, linkages between
LRK wetlands and developmental activities in its catchment
area as derived from above key ecological and economical
understanding will help initiate cross-sectoral dialogue and
engagement of stakeholders including the conservationists,
SVJHS WYH^U ÄZOLYZ [V\Y VWLYH[VYZ MHYTLYZ HUK ZHS[
producers. This eventually produces institutional structures
that are generally more appropriate for the governance
towards wise-use of LRK wetlands. Finding of this study
can also be dovetailed with the ongoing efforts of integrating
biodiversity conservation and rural livelihood systems in LRK
landscape, which is also part of a PA.

3.5.4.5 Policy relevance
Above outcomes while assist landscape level
THUHNLTLU[ VM ^L[SHUK Z`Z[LT ZWLJPÄJHSS` P[ OLSW PU
shaping policies related to water resource appropriation and
alteration due to developmental activities in the catchment
HYLHZ VM ^L[SHUK HUK P[Z PTWHJ[Z VU Z\Z[HPULK ÅV^ VM RL`
ecological and economical values.

3.5.5 Economic Feasibility of Willow Removal from
Wullar Lake, Jammu and Kashmir
3LHK(\[OVY!9HO\S2H\S

3.5.5.1 Background
Wular Lake, in the state of Jammu and Kashmir, is the
largest lake of the state, functioning as the most important
ÅVVK ZPUR MVY 9P]LY 1OLS\T ;OL SHRL HSZV WYV]PKLZ ZL]LYHS
V[OLY PTWVY[HU[ LJVZ`Z[LT ZLY]PJLZ PUJS\KPUN ÄZO HUK
HX\H[PJWSHU[ZMVYSVJHSJVUZ\TW[PVU/V^L]LYP[PZZ\NNLZ[LK
that recent changes in the land-use patterns of the lake are
drastically impairing its key ecosystem functions, which could
entail severe economic implications. One such important
land change is the promotion of Willow (Sallix sp.) plantations
on the lake. The onset of large plantations in the lake to
Z\WWSLTLU[ÄYL^VVKULLKZVMSVJHSJVTT\UP[PLZZPUJL[OL
1916, up to 2002 is suggested to have reduced the gross area
of the lake starkly, besides affecting other natural phenomena
of the lake, such as siltation, reduction of depth, and overall
biodiversity, etc. Consequently, today large sections of willow
plantations are planned to be removed and the freed up area
VM[OLSHRLILPUNKYLKNLK[VPUJYLHZL[OLSHRL»ZWV[LU[PHSHZ
HÅVVKZPUR;OLRL`PZZ\LOV^L]LYYLTHPUZ[OH[[OLLMMLJ[
VM ^PSSV^ WSHU[H[PVUZ VU [OL SHRL»Z LJVZ`Z[LT ZLY]PJLZ
LZWLJPHSS` HZ H ÅVVK ZPUR PZ VUS` ISLHRS` \UKLYZ[VVK >OPSL
this lacunae remains, it is well known that dredging of lakes
often severely impairs several of its ecosystem functions, and
especially impacts its natural biodiversity. Moreover, willows
also have several positive attributes and their removal may,
at least in the short term, be detrimental to the lake and its
SVUNL]P[` ;OL WYVQLJ[ [OLYLMVYL H[[LTW[Z H[ \UYH]LSSPUN [OL
impact of willow presence and absence on Wular lake, in
terms of comparative economic valuation of various services
provided by the lake.

3.5.5.2 Research Question
Does willow removal from the Wular Lake enhance
[OL ÅVVK ZPUR M\UJ[PVUZ VM >\SHY VY KV [OL` PTWHPY V[OLY
important ecosystem services of the lake? The research
X\LZ[PVU PU[LUKZ [V HZZLZZ [OL HU[PJPWH[LK ILULÄ[Z VM
removal of willow from Wular Lake that is currently driving
the lake management to eradicate these plantations from the
SHRL6ULVM[OLTHPUHU[PJPWH[LKILULÄ[ZPZLUOHUJLTLU[VM
[OLSHRL»ZM\UJ[PVUHZHÅVVKZPUR
But it has also been suggested that these plantations
PUP[PH[LKZPUJL WYV]PKL]HYPV\ZILULÄ[ZPU[OLMVYTVM
enhancement of certain ecosystem services of the lake. The
most predominant of these are;
 ;OL^PSSV^IPVTHZZMLLKZSVJHSULLKZMVYÄYL^VVKHZ^LSS
as national/international trade in cricket bats.
 0UJYLHZPUN [OL KPZZVS]LK U\[YPLU[ JVU[LU[ HUK [OLYLMVYL
increasing primary and secondary production, which is
harvested for local consumption and trade.
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 3VJHSPZPUNZPS[H[PVUHSVUNWSHU[H[PVUaVULZK\L[VYLK\JLK
ÅV^YH[LZJVUMLYYPUN[VZ\Z[HPULK^H[LYKLW[OPU[OLYLZ[
of the lake area, and eradicating the need of dredging at
regular intervals.
The research question therefore attempts to evaluate
the economic costs associated with the loss of the above
functions vis-à-vis the costs of removal of willow, and the
subsequent anticipated management costs, such as dredging
on an annual basis to increase or even sustain water depth.
This will provide a clear understanding of the economic
implications of the removal of these plantations from the lake,
for times to come.

3.5.5.3 Methodology
The primary methodological framework will adhere
to collection of secondary data on different cost variables
involved, such as,
 +H[HVUJVZ[ZPUJ\YYLKPUYLTV]HSVM^PSSV^HUKLUZ\PUN
dredging of the cleared area.
 +H[H VU LJVUVTPJ ILULÄ[Z VM ZLJVUKHY` HUK WYPTHY`
produce of the lake (including willow itself)
 *VTWHYH[P]L KH[H VU ^H[LY X\HSP[` KPZZVS]LK U\[YPLU[
content, siltation rates, as well as primary produce in
areas with and without willow in Wular Lake.
 *VZ[ZPUJ\YYLKPUJVU[YVSSPUNÅVVKZPURM\UJ[PVUZHZ^LSS
HZPU[OLKHTHNLJH\ZLKK\L[VÅVVKPUNVM>\SHY3HRL
 ,_WLJ[LKILULÄ[ZVMÅVVKJVU[YVS

ARUNMANI DIXIT
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+H[H ^PSS IL JVSSLJ[LK LP[OLY [OYV\NO IV[O YL]PL^
of existing baseline data sets as well as through
questionnaire surveys as relevant for different variables
involved.

3.5.5.4 Expected Outcomes
The key expected outcomes of this study are the
economic valuation of the various ecosystems services of
the lake and their comparative links. The study anticipates
producing a comparative picture, using standardised
economic valuations, of what the economic implications are
of removal or retention of willow plantations in Wular Lake.
:\JO Z[HUKHYKPZLK JVTWHYPZVU ^PSS HSSV^ MVY UV[ Q\Z[ ^PKL
scale replication of this initiative but also allow for comparison
across different predictive models on similar aspects of other
lake ecosystems.

3.5.5.5 Policy Connect
;OLZL ÄUKPUNZ ^V\SK [OLYLMVYL IL JY\JPHS PU
developing or amending existing lake management policies.
For instance, the study is expected to directly trigger the
revision of the Wular Management Action Plan, which has
been adopted by the Wular Conservation and Management
(\[OVYP[` ;OL Z[\K` PZ HSZV HU[PJPWH[LK [V PUÅ\LUJL V[OLY
related policy frameworks that control, manage or aim to
enhance various other ecosystem services of the lake
directly or indirectly.
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oastal and marine ecosystems are among the most productive ecosystems in the
world, provide many services to human society and are of great economic value
(UNEP, 2006). The services include provision of food and water resources, and raw
materials like sand, and other high-value heavy minerals like ilmenite, zircon, monazite etc.,
which are collected from beach sand. They also provide regulating and cultural services, like
storm protection, erosion control, tourism and support functions such as climate regulation,
^H[LYIHSHUJLÅVVKJVU[YVS^HZ[LTHUHNLTLU[L[J(JJVYKPUN[VZVTLLZ[PTH[LZ[OL
oceans and coastal biomes may provide as much as, two-thirds of the ecosystem services
that make up the planet’s natural capital (TEEB, 2010).
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Q Indian coastal ecosystems comprising of mudﬂats, sandy beaches, estuaries,
creeks, mangroves, coral reefs, marshes, lagoon, sea grass beds, and sandy and
rocky beaches extend to 42,808 sq km. The Exclusive Economic Zone of India is
2.02 million sq km.
Q The number of species in the coastal and marine ecosystems is suggested to be
more than 13,000. It is also known for high biological productivity, which provide
a wide range of habitat for many aquatic ﬂora and fauna. India has established
31 Coastal and Marine Protected Areas (CMPAs) and several species have been
listed under Wildlife (Protection) Act 1972.
Q Major human-induced drivers of ecosystem degradation include habitat
conversion to other forms of land use, overexploitation of resources and
associated destructive harvesting practices, spread of invasive alien species,
pollution from agricultural, domestic and industrial efﬂuents, and climate change.
Q All the maritime states of India are implementing Marine Fishing Regulation Act
for the last 15 to 25 years.
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Q Marine ﬁsh production has increased from 0.5 million tonnes in 1950 to 3.8
million tonnes in 2013, contributing substantially to nutritional security, income
and livelihood of a large population of the country.
Q Available information indicates that the oceans and coastal biomes contribute
substantially to the ecosystem services that make up the country’s natural
capital. India has opportunities to reap many economic beneﬁts from living
and non-living resources of coastal and marine areas including ﬁsheries and
biodiversity.
Q A TEEB approach at country level could provide much needed data on the
economic value of these resources as well as on the full range of costs
associated with extracting and using them. Managing the marine and coastal
ecosystems requires an understanding of the socio-ecological systems and their
inter-connections.

+,,7(2(7;,

Q Recognising blue carbon ecosystem services, Marine Spatial Planning and
suggestions on the effectiveness of current management measures are a few
initiatives that would pave the way for enhancing delivery of ecosystem services.
Q In order to achieve this, there is a need to bridge the gaps in knowledge on
coastal and marine ecosystem services and functions and support mainstreaming
of biodiversity and ecosystem considerations into both national policy-making
and broader societal perspectives.
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4.1

Introduction

Coastal and marine ecosystems are probably the least
understood, most biologically diverse, and most undervalued
of all ecosystems. From mangroves, coral reefs and seagrass
beds to deep oceans, coastal and marine systems suffer
from a lack of recognition of their economic value – including
vital services such as providing food, livelihood and carbon
capture for climate mitigation. Valuing these services would
provide policy-makers with a strong rationale to improve
coastal and marine ecosystem management and invest in
conservation for its risk management value and economic
ILULÄ[Z
Building upon the foundations of the global TEEB
studies, TII component for coastal and marine ecosystems
^PSSZLLR[VKYH^H[[LU[PVU[V[OLLJVUVTPJILULÄ[ZVMOLHS[O`
JVHZ[HSHUKTHYPULLJVZ`Z[LTZHUKLTWOHZPaL[OLILULÄ[Z
of preserved and enhanced ecosystem structures and their
functions in the well-being of humans and nature. In order to
achieve this, it will bridge the gaps in knowledge on coastal
and marine ecosystem services and functions, and support
mainstreaming of biodiversity and ecosystem considerations
into both national policy-making and broader societal
perspectives. Coastal and marine ecosystem valuation
studies will be used to inform the decision making process
JVUJLYUPUNWVSPJPLZVYZWLJPÄJTLHZ\YLZULLKLK[VZ\WWVY[
a better economic paradigm.

4.2 Status, trends and key management issues
Surrounded by the Indian Ocean, the Arabian Sea and the Bay
of Bengal, India has a coastline of above 7,500 km, spanning
nine maritime States and two Union Territories (UTs) in the
mainland, and two island UTs. The Exclusive Economic Zone
(EEZ) extends to 2.02 million sq km and the continental shelf
area to 0.18 million sq km. The Indian coasts support about
30% of the total 1.2 billion human population. Indian coastal
LJVZ`Z[LTZJVTWYPZPUNT\KÅH[ZZHUK`ILHJOLZLZ[\HYPLZ
creeks, mangroves, coral reefs, marshes, lagoons, seagrass
beds, and sandy and rocky beaches extend to 42,808 sq km
(Table 1). They are known for their high biological productivity,
^OPJOWYV]PKLH^PKLYHUNLVMOHIP[H[MVYTHU`HX\H[PJÅVYH
and fauna.
The number of species in the coastal and marine
ecosystems is estimated to be more than 13,000
(Venkataraman and Wafar, 2005; MoEF, 2009). However, this
is an underestimate, considering the fact that the inventory is
extensive in the case of commercially important resources,
but incomplete for minor phyla and microbes. The species
richness of well-surveyed groups include: marine algae
– 844 species; sponges – 451 species; hard corals – 218
species; polychaetes – 250 species; crustaceans – 2,934(+)
species; Copepoda – 1,925; Cirripeds – 104; Amphipoda –
139; Brachyura – 705; Prawns – 243; Stomatopoda – 121;
Cladocera – 3; Ostracoda – 120; Anomura – 162; lobsters –

Table 1: Extent of coastal ecosystems of India
Coastal ecosystem

Area (sq km)

;PKHS4\KÅH[Z

23,621

Sandy beaches/bars/spits

4,210

Mangroves

4,445

Coral reefs

2,375

Estuaries & backwaters

1,711

Salt marshes

1,698

Lagoons

1,564

Other vegetation (including seagrass beds)

1,391

Aquaculture ponds

769

Salt pans

655

Creeks

192

Rocky coasts

177

Total

42,808

Source: MoEF, 2005
"T`ZPKZ¶"TVSS\ZJZ¶"LJOPUVKLYTZ¶"ÄZOLZ
– 1,546; reptiles – 35; mammals – 26.
0UKPHOHZOPNOS`KP]LYZLHUK]PIYHU[ÄZOLYPLZYLZV\YJLZ
Z\Z[HPUPUNWYVK\J[PVUHZHSZVSP]LSPOVVKZVMTPSSPVUZVMÄZOLYZ
HUK[OLPYMHTPSPLZ(UV[OLYPTWVY[HU[H[[YPI\[LVM[OLÄZOLYPLZ
ZLJ[VY PZ [OL SHYNL ÄZOLY WVW\SH[PVU HSTVZ[ LU[PYLS` PU [OL
small-scale category and totally dependent on the sector for
livelihoods.
;OL 0UKPHU ÄZOLYPLZ ZLJ[VY IV[O THYPUL HUK PUSHUK
has witnessed a highly satisfactory growth trajectory since
the launching of the First Five-Year Plan (FYP) in 1950-51.
Fish production has increased from 0.72 million tonnes (mt)
in 1950-51 to reach 8.288 mt in 2010-11, comprising 3.220
T[ MYVT THYPUL ZV\YJLZ HUK  T[ MYVT PUSHUK ÄZOLYPLZ
(including aquaculture). With an average growth of about 6%
V]LY [OL -@7 WLYPVKZ ÄZOLYPLZ ZLJ[VY»Z WLYMVYTHUJL OHZ
been one of the best amongst all food production sectors in
the country. Its contributions to foreign exchange earnings
have also been substantial. During 2010-11, export of marine
products reached 813,091 tonnes valued at `129 billion and
US$ 2,856.92 million.
(U HTIP[PV\Z [HYNL[ VM   NYV^[O PU ÄZO WYVK\J[PVU
has been proposed by the Government to be achieved at the
end of the 12th FYP period (2017). The growth rate perhaps
stems from the excellent performance of the sector in the
past FYPs.
;V LUZ\YL Z\Z[HPUHIPSP[` PU [OL ÄZOLYPLZ ZLJ[VY
many management measures are implemented such as
YH[PVUHSPaH[PVU VM [OL ÄZOPUN ÅLL[ JHWHJP[` JSVZLK HYLH HUK
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JSVZLKZLHZVU[VHSSV^ÄZO[VIYLLKHUKYLN\SHYPaL\ZLVMNLHY
such as trawls. The 2004 Comprehensive Marine Fisheries
Policy also brings in greater cooperation between different
Ministries/Departments at the Central Government level as
also with the State/UT administrations to harmonize actions,
YLK\JL JVUÅPJ[Z HUK HK]LYZL PTWHJ[ VU [OL LU]PYVUTLU[
and facilitate sustainable and responsible management of
ÄZOLYPLZYLZV\YJLZPU[OLJV\U[Y`
In India, a large number of people are dependent
on the coastal and marine ecosystems and their resources
for survival and livelihood. In spite of their ecological and
economic importance and the existence of a policy and
YLN\SH[VY`MYHTL^VYR0UKPH»ZJVHZ[HSHUKTHYPULLJVZ`Z[LTZ
are under increasing threat. The major drivers of change and
degradation are mainly anthropogenic. Numerous direct and
indirect pressures arising from different types of economic
development and associated activities have adverse impacts
on coastal and marine biodiversity across the country. Major
anthropogenic direct drivers of ecosystem degradation and
destruction include habitat conversion to other forms of land
use, overexploitation of resources and associated destructive
harvesting practices, spread of invasive alien species,
WVSS\[PVUMYVTHNYPJ\S[\YHSKVTLZ[PJHUKPUK\Z[YPHSLMÅ\LU[Z
and climate change.
A number of emerging issues continue to threaten and
do not allow rapid progress towards sustainable development
of coastal and marine ecosystems. Some of them are:
 +PYLJ[KLWLUKLUJLVMHSHYNLWVVYWVW\SH[PVUVUJVHZ[HS
and marine ecosystem services and biodiversity.
@<.9(1@(+(=










0UJYLHZPUN \ZL VM JVHZ[HS HUK THYPUL HYLHZ MVY H YHUNL
of economic activities such as industries, oil and gas
exploitation, maritime transport, etc.
3HJRVMPU[LNYH[PVUVMJVUJLYUZHIV\[LJVZ`Z[LTZLY]PJLZ
and poverty, and the lack of attention on poverty reduction
through sound management of ecosystem services.
0UJYLHZLK U\[YPLU[ V]LYLUYPJOTLU[ HUK L\[YVWOPJH[PVU
contributing to pollution, hypoxia and habitat degradation.
*VU[PU\PUN [OYLH[Z [V JVYHS YLLMZ HUK V[OLY THQVY
LJVZ`Z[LTZMYVTVJLHUHJPKPÄJH[PVU^HYTPUNWVSS\[PVU
habitat loss, and invasive species.
)HYYPLYZ [V PTWSLTLU[H[PVU K\L [V V[OLY WVSP[PJHS HUK
HKTPUPZ[YH[P]L WYPVYP[PLZ PUZ\MÄJPLU[ PUZ[P[\[PVUHS HUK
ZJPLU[PÄJ\UKLYZ[HUKPUNVM[OLTLJOHUPZTHUKJHWHJP[`
THYRL[ PZZ\LZ SHJR VM ÄUHUJPUN HUK \U^PSSPUNULZZ VM
stakeholder communities.

4.3 Current management efforts and gaps
For conserving and managing coastal and marine resources
and ecosystems, a strong legislative framework exists in
India. The acts and supporting rules and regulations directly
and indirectly related to management of coastal and marine
areas and biodiversity are as follows: Coast Guard Act, 1978;
Merchant Shipping Act, 1958; Wildlife (Protection) Act, 1972;
Water (Prevention and Control of Pollution) Act, 1974; The
Territorial Waters, Continental Shelf, Exclusive Economic Zone
and other Maritime Zones Act, 1976; Forest Conservation Act,
1980; Marine Fishing Regulation Acts, 1981 (separate acts
promulgated by each coastal State/UT based on a model
bill prepared by the Union Ministry of Agriculture); Coastal
Pollution Control Series, 1982; Environment Protection Act,
 "*VHZ[HS9LN\SH[PVUAVUL5V[PÄJH[PVU HUK"
National Environmental Tribunal Act, 1995; Coastal Zone
Management Plans,1996; The Biological Diversity Act, 2002;
and Coastal Aquaculture Authority Act, 2005. In addition;
India is a signatory to a number of international conventions
on biodiversity and ecology such as the United Nations
Convention on the Law of the Sea (UNCLOS) and Convention
on Biological Diversity (CBD), which include management of
marine and coastal ecosystems. India is also a signatory
[V ZL]LYHS PU[LYUH[PVUHS ÄZOLYPLZ THUHNLTLU[HK]PZVY`
instruments and arrangements such as the Code of Conduct
for Responsible Fisheries, 1995; an Ecosystem Approach to
Fisheries (both FAO) and the Indian Ocean Tuna Commission
and the Bay of Bengal Programme Inter-Governmental
Organisation (BOBP-IGO). These commitments have strong
ILHYPUNVU0UKPH»ZTHUHNLTLU[VMP[ZUH[\YHSYLZV\YJLZ
India has established 31 Coastal & Marine Protected
Areas (CMPAs). The Gulf of Kachchh Marine National Park,
the Gulf of Mannar National Park and Wandoor Marine
National Park are some of the CMPAs.
Wildlife (Protection) Act, 1972 has listed the following
coastal and marine species for protection: molluscs (mainly
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Table 2: India and International Agreements
Instrument

Accession,
Acceptance
9H[PÄJH[PVU

Entry Into Force

International Convention for the Regulation of Whaling (Washington DC,
1946)

Adherence
09 March 1981

09 March 1981

Convention on International Trade in Endangered Species of Wild Fauna
and Flora (Washington DC, 1963)

9H[PÄLK
20 July 1976

18 October 1976

Convention on Wetlands (Ramsar, Iran, 1971)

01 February 1982

01 February 1982

Convention on International Trade in Endangered Species of Wild Fauna
and Flora, 1973

20 July 1976

01 July 1975

The Convention on the Conservation of Migratory Species of Wild Animals 1 November 1983
(Bonn, 1979)

1November 1983

Convention on the Conservation of Antarctic Marine Living Resources
(Canberra, 1980)

Acceptance
17 June 1985

17 July 1985

United Nations Convention on the Law of the Sea (Montego Bay, 1982)

29 June 1995

29 July 1995

Convention on Biological Diversity (Rio de Janeiro, 1982)

9H[PÄJH[PVU
18 February 1994

18 February 1994

Global Plan of Action for the Protection of the Marine Environment from
Land-Based Activities (Declaration, Washington DC, 1995)

23 November 1995

23 November 1995

Agreement for the Implementation of the Provisions of the United Nations
Convention on the Law of the Sea relating to the Conservation and
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks
(New York, 1995)

Accession
19 August 2003

19 August 2003

gastropods): 24 species; whale shark (one species); other
LSHZTVIYHUJOZ   ZWLJPLZ" NYV\WLY ÄZO VUL ZWLJPLZ"
seahorse (all species); seacucumber (all species); sponges
and sea fans (all species); corals (all species); turtles (all 5
species); marine mammals (all 26 species).
0UKPHOHZZVMHYYH[PÄLKTHQVYPU[LYUH[PVUHSHNYLLTLU[Z
HUK HYYHUNLTLU[Z HUK OHZ HSZV \UKLY[HRLU ZPNUPÄJHU[
measures for their successful implementation. (Table 2)
In spite of these efforts, several gaps exist in the
management of coastal and marine areas. There is lack of
understanding on the effective functioning of the measures
HUK X\HU[PÄJH[PVU VM ILULÄ[Z HJJY\LK -VY L_HTWSL [OLYL
are no strong evidences to support recovery of biodiversity
to improve livelihood of coastal communities. Policies on
environmental protection are now gaining momentum, but
poorly integrated. The important interactions between marine,
coastal and other terrestrial systems need to be integrated
to understand the ecosystem services. In examining the
incidence of poverty among people who are dependent
on coastal and marine ecosystem services, the existing
national policies have to be disaggregated to address microlevel issues. Decisions on management follow a top-down
HWWYVHJO HUK WLVWSL»Z WHY[PJPWH[PVU VU KL]PZPUN WVSPJ`

decisions at the village level is weak. There are few examples
of mechanisms to enhance ecosystem services and alleviate
WV]LY[` ;OLYL HYL THU` HUK ZPNUPÄJHU[ RUV^SLKNL NHWZ
PUJS\KPUN HIV\[ OV^ [OL ÅV^Z VM LJVZ`Z[LT ZLY]PJLZ HYL
linked to the stocks of ecosystems, processes and rates of
change, complex causality, behavioural responses, economic
responses and social impacts of change. Governance of
LJVZ`Z[LT ZLY]PJLZ PZ PUÅ\LUJLK I` NSVIHS THYRL[Z HUK
powerful commercial interests, which are not considered.

4.4 Relevance of an ecosystem services economics
approach
0UKPH OHZ VWWVY[\UP[PLZ [V YLHW THU` LJVUVTPJ ILULÄ[Z
from living and non-living resources of coastal and marine
HYLHZ PUJS\KPUN ÄZOLYPLZ HUK IPVKP]LYZP[` ;OL HIPSP[` [V
manage the resources and improve capacities to enforce
management, requires economic valuation information. In
order to fully leverage ecological and economic knowledge
of coastal and marine ecosystems and their services, there
is a need to generate and provide access to more and better
data regarding key ecosystem services including biological,
economic and societal measures. A TEEB approach at
the country level could provide much needed data on the
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economic value of these resources as well as on the full range
of costs associated with extracting and using them. Thus,
the economic valuation of coastal and marine ecosystem
services and biodiversity could:
 Z\IZ[HU[PHSS`PTWYV]L[OLTHUHNLTLU[VMJYP[PJHSJVHZ[HS
and marine ecosystems and resources;
 PTWYV]LNV]LYUHUJLYLN\SH[PVUHUKLTLYNPUNWVSPJPLZ
 WYV]PKLHIL[[LY\UKLYZ[HUKPUNVM[OLWV[LU[PHSLJVUVTPJ
challenges that arise from changing coastal and marine
environments; and
 WYV]PKL ZVTL IHZPZ [V KL]LSVW H TVYL PUJS\ZP]L
management plan for coastal resources by taking into
account the opinion of primary village level stakeholders.
One of the concepts that has emerged globally
in recent years is to develop the green economy. In its
report, IOC (2011) has listed several key dimensions as
the contribution of coastal and marine sectors to the green
economy (for example, protection and restoration of coastal
and marine ecosystems and biodiversity, including beyond
national jurisdiction; development of blue carbon markets;
JOHUNL PU ÄZOLYPLZ HUK HX\HJ\S[\YL THUHNLTLU[ YLNPTLZ
toward equitable, non-subsidised and sustainable practices;
adaptation to sea level rise and climate change; integrated
coastal zone management; increasing sustainable use of bioresources, including biotechnology and bioprospecting, etc).
In a developing country like India, if economic development
is to contribute to sustainable well-being of the people, it is
important to balance market and non-market values, living
and non-living resources, and uses now and in the future.
Such an approach does not rule out industrial uses of
coastal and marine areas. It recognises the pressures that
such activities exert on ecosystems and natural capital and
PKLU[PÄLZ VWWVY[\UP[PLZ [V YLK\JL [OVZL WYLZZ\YLZ ^OPSL
WYVTV[PUNLU]PYVUTLU[HSHUKLJVUVTPJILULÄ[Z0[PKLU[PÄLZ
opportunities to extract more value and revenue from coastal
and marine ecosystems without diminishing natural capital.
Such information is necessary to ensure that trade-offs made
I`KLJPZPVUTHRLYZHYLIHZLKVUZV\UKZJPLU[PÄJL]PKLUJL
Moving towards these goals requires a better
understanding of the economic value of coastal and marine
ecosystems and biodiversity, as well as contributions of these
ecosystem services to societal, cultural and ecological wellILPUN)`JVSSLJ[PUNPTWYV]LKPUMVYTH[PVUÄUKPUNHUZ^LYZ[V
relevant questions and adopting best strategies, it is possible
to achieve the goals of economic valuation.
Transition to greener economy: What economic information
related to coastal and marine ecosystems is needed?
What are the best strategies?
Fisheries:  /V^ JV\SK ÄZOLYPLZ THUHNLTLU[ HMMLJ[ IV[O
extractive and non-extractive values of commercially
important and their associated species? Can a better
\UKLYZ[HUKPUN VM LJVUVTPJ ]HS\LZ VM ZLHMVVK HUK ÄZO
stock-in-the-sea lead to better management strategies

HUK JVVYKPUH[PVU HTVUN ÄZOLYZ THUHNLYZ HUK
conservationists?
Marine Spatial Planning (MSP): Coastal and marine
management that considers single sectors treats
commercial and non-commercial uses as competing
with one another. Through MSP, various management
ZJLUHYPVZ JHU IL PKLU[PÄLK HUK L]HS\H[LK HUK ZWH[PHS
trade-offs such as those between industrial developments
and ecosystem services can be made in order to balance
many potential uses of the ecosystem. A TEEB approach
[OH[JV\SKÄUKTL[OVKZMVYLZ[PTH[PUNJ\T\SH[P]LPTWHJ[Z
of changes in the coastal and marine ecosystem services
would be useful for MSP.
Marine Protected Areas (MPAs): What are the biological,
social and economic dimensions? What is the potential
for green accounting that considers the contribution of
MPAs to long-term ecosystem recovery, human wellbeing and poverty alleviation?
Blue carbon ecosystem services: Placing an economic
value on the carbon stored within coastal habitats such
as mangroves, coral reefs, seagrass meadows and salt
marshes allows comparison of the value of development
against the value of carbon stored within these systems.
This also helps making investments in preserving these
systems in order to offset carbon emissions. Valuing
carbon in coastal ecosystems can help policy makers
identify the areas where the need to protect blue carbon
is high and prioritise their protection.
Integrated management of mangroves and coral reefs:
Mangroves and coral reefs can provide many goods and
services to coastal communities, if properly managed.
Management plans that could harness the full value of
mangrove and coral reef ecosystem services need to
be developed for integrating these values into national
planning. While some initiatives have been made to
value mangrove and coral reef services in India, analysis
on the roles of rights, incentives and governance and
VW[PTPZH[PVUVMILULÄ[ZMYVTTHUNYV]LZHUKJVYHSYLLMZ
are lacking. A TEEB approach can contribute to this area
by synthesizing the available information and developing
guidance on these critical elements of mangroves and
coral reef management.

4.5 State of art on value of ecosystem services of
coastal and marine ecosystems
In India, there have been only few attempts to estimate the
value of coastal and marine resources. However, there is
now a growing literature of micro-studies that look at either
ZWLJPÄJ ZP[LZ VY ZLY]PJLZ \ZPUN H T\S[PWSPJP[` VM [LJOUPX\LZ
A few studies in India that are linked to coastal and marine
ecosystems have been presented by Vivekanandan and
Mukhopadhyay (2012).
Anoop and Suryaprakash (2008) have used a

CHAPTER 4
COASTAL & MARINE ECOSYSTEMS

contingent choice technique to estimate the option value
of Ashtamudi estuary (US$ 64,667). Using a discount rate
of 4%, the present value has been assessed to be US$
1.5 million. Dixit et al. (2012) found the value of ecosystem
services emanating from coral reefs of Gulf of Kachchh to
be US$ 3.7 million (2007 price) and US$ 132,500 per sq km.
It is important to note that valuation needs an
interdisciplinary approach and the need for bio-economic
modelling cannot be overstated when we are dealing with
issues of valuation. Empirical examples in India are rare. One
such attempt was by Bhat and Bhatta (2006) who estimated
Z\Z[HPUHIPSP[`PUÄZOLYPLZI\[UV[^P[O[OLVIQLJ[P]LVML_WSPJP[
valuation. They argued that increase in mechanisation and
access to technology has made it possible for large-scale
ÄZOPUN HJ[P]P[` I\[ PUJYLHZLK ÄZOPUN LMMVY[ OHZ THKL [OL
ÄZO Z[VJRZ \UZ\Z[HPUHISL ^P[OV\[ Z\IZ[HU[PHSS` PTWYV]PUN
WYVÄ[HIPSP[`VM[OLÄZOLYZ(UL_[LUZPVUVMZ\JOHUL_LYJPZL
TH`HSSV^HULZ[PTH[PVUVMZOHKV^]HS\LZVMÄZOLY`ZLY]PJLZ
and better management of resources.
At a micro-level using the direct market values, Hussain
and Badola (2010) provided estimates of livelihood support
from mangroves in the Bhitarkanika conservation area on the
Odisha coast. They considered only two items of provisioning
Z\WWVY[MYVTTHUNYV]LZUHTLS`ÄZOLY`HUKMVYLZ[WYVK\J[Z

0UVYKLY[VL_HTPUL[OLJVU[YPI\[PVUVMTHUNYV]LZ[VÄZOLY`
[OL` ZLWHYH[LS` ]HS\LK ÅV^Z MYVT PUZOVYL ÄZOLY` VMMZOVYL
ÄZOLY` HUK HZ U\YZLY` NYV\UK MVY ÄZO HUK ZOLSSÄZO ;OL
WYPJL H[ ÄYZ[ ZHSL SVJHS THYRL[ WYPJLZ ^HZ \ZLK MVY THYRL[
valuation. They also considered timber and non-timber
extraction from mangroves. An average household derived
about US$ 107 per annum worth of livelihood support per
year. In comparison to the average family income in this
area of US$ 603 per annum, the dependence on ecosystem
ZLY]PJLZHZHSP]LSPOVVKZ\WWVY[^HZMV\UK[VILZPNUPÄJHU[
Chopra et al. (2010) examined the ecological loss
due to biodiversity decline in the Sundarbans driven by
over-extraction of shrimp larvae. The biodiversity decline is
perpetuated by aquaculture farms, which acquire seedlings
from the wild, and thereby deny the natural ecosystem of the
shrimp larvae. This decline in shrimp in the natural ecosystem
KPZY\W[Z[OLLJVSVNPJHSIHSHUJLVMOPNOLY[YVWOPJÄZOLZ^OPJO
feed on shrimps.
While direct market methods are often used to estimate
provisioning services, Jyotish and Iyengar (2007) considered
the regulating service provided by the coastal zones by way
of soil salinity prevention to agricultural farms in Gujarat. They
examined the differences in agricultural productivity in two
areas – one where there is salinity ingress and another where
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there is no ingress, and found that the per acre cost of salinity
ingress ranges between ` 72,221 to ` 98,145 (depending on
the discount rate). Their study did not undertake valuation of
ecosystem services, but their estimates are an indicator of
the value of the regulatory services that nature provides by
preventing salinity ingress.
Apart from application of direct market techniques,
there have been some studies that use non-market valuation
techniques. A study based in Kendrapada, Odisha on the
storm-protection services of mangroves during the Super
Cyclone of 1999 suggests that mangroves reduced loss of
human life, house damage, livestock damage, etc. Their costILULÄ[ JHSJ\SH[PVUZ ZOV^ [OH[ P[ PZ LJVUVTPJHSS` ILULÄJPHS
to reconvert land surface which earlier had been under
mangrove cover (Das and Vincent, 2009). If house damage
HSVUL PZ JVUZPKLYLK [OL WYV[LJ[PVU ILULÄ[ ^HZ <:  
per hectare of forests (Das, 2009). Further, 94% of the human
death toll in Kendrapada district due to a super cyclone could
have been avoided if the mangroves were conserved as they
existed in the 1940s (Das, 2007). It has also been shown
that mangroves provide storm protection from cyclonic
wind in addition to protection from storm surges (Das and
Crepin, 2013), which establishes that ecosystem services of
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coastal resources could be much wider than what has been
discovered so far.
The travel cost method has been applied in India
to coastal and marine areas. For example, to estimate
the recreation value of the Indian Sundarbans, which is a
UNESCO World Heritage and also a Ramsar site, Guha and
Ghosh (2007) used a zonal travel cost method to estimate
the annual recreational value to Indian citizens of the Indian
segment of the Sundarbans and found that it amounts to
approximately US$ 377,000 (in the year 2006). Their study
suggested that by hiking the entry fees to Sundarbans park,
the authorities could raise revenues amounting to US$ 0.12
million per year. This would be useful for improving park
maintenance.
In a study based in Gujarat, Hirway and Goswami
 H[[LTW[LK [V ÄUK [OL ;V[HS ,JVUVTPJ =HS\L ;,= VM
mangroves. They found that the direct use value (2003 prices)
of mangroves was `1,603 million, and the indirect use value
was `2,858 million per year. The total use value (direct and
indirect) of mangroves was estimated at `7,731.3 million per
year (2003 prices).
In recognition of the critical role that coastal and
marine ecosystems play in human well-being, Marine
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7YV[LJ[LK(YLHZ47(ZOH]LILLUKLZPNUH[LKPU[OL^VYSK»Z
oceans. In India, while considerable conservation efforts have
been made to protect terrestrial areas (especially forests),
marine protection is yet to see similar focus. The Coastal
Zone Regulation Act provides a degree of protection, but its
implementation is not uniform across different States. There
is an urgent need to address coastal and marine ecosystem
management issues that are beyond the Coastal Zone
Management bill, which received a mixed response from
the public and different stakeholders. The discussion with
stakeholders needs to be based on independent evaluation
of the ecosystem services.
Managing marine and coastal ecosystems requires
an understanding of the socio-ecological systems and
their inter-connections. We need suitable mechanisms to
incorporate our knowledge on thresholds and regime shifts
into our policies. Management strategies must complement
ZJPLU[PÄJRUV^SLKNLVMTHYPULHUKJVHZ[HSLJVZ`Z[LTZ^P[O
social concerns of distribution, equity and justice.
The valuation literature in marine and coastal
LJVZ`Z[LT ZLY]PJLZ PZ ZPNUPÄJHU[S` SPTP[LK ;OL YLHZVU MVY
this is the comparative lack of relevant natural science and
socio-economic data. This is true not only for India, but
HSZV NSVIHSS` 6UL JV\SK \ZL [OL ILULÄ[ [YHUZMLY TL[OVK [V
extrapolate values from other parts of the world but these
need to be done with care as it could lead to inaccuracies (see
Beaumont et al., 2006). Some of the values that have been
NLULYH[LKMVY0UKPHULLK[VILWLLY]LYPÄLKMVYJVTTVUHSP[`
of methodology. Scaling up from micro-studies to macroregion has limitations. They do not account for regional
]HYPH[PVU\USLZZZWLJPÄJHSS`PUJVYWVYH[LK4HU`THYPULÄZO
stocks are straddling and highly migrating and move across
several administrative boundaries and international borders,
therefore raising accounting problems.
Valuation of natural resources is expected to help
better management of sustainable use and social allocation.
Under-valuation can cause excessive extraction whereas
over-valuation would result in under-utilisation. Given the
Z[H[L VM RUV^SLKNL VU [OL ZJPLU[PÄJ WYVJLZZLZ HZ ^LSS HZ
methodological limitations, there are restrictions on doing
valuation satisfactorily, as many of the non-market valuation
techniques are not proven. Within the domain of valuation
techniques, revealed preference methods are considered
more reliable and robust and nearest to market valuation.
Stated preference methods remain controversial despite the
large body of literature that has now been accumulated.
(WHY[ MYVT [OL LZ[PTH[PVU VM JVZ[Z HUK ILULÄ[Z [OL
PU[LY[LTWVYHS UH[\YL VM [OL ZLY]PJL ÅV^Z JH\ZLZHKKP[PVUHS
problems. Over-extraction of resource today may be
ILULÄJPHS[V[OLJ\YYLU[NLULYH[PVUI\[TH`YLK\JL[OLM\[\YL
NLULYH[PVU»Z ^LSSILPUN ;OLYLMVYL [OLYL PZ HU L[OPJHS ULLK
for balancing the needs of the current generation against that
of the future.

For valuation, it is “marginal” values that are required
rather than aggregated values. As “marginal” values are
surrounded by uncertainties of threshold effects, judging
“marginal” effect is not straightforward. A likely complication
of collecting “marginal” values would be due to non-linearity
between critical habitat variables and changes in ecosystem
services. For instance, fringe mangroves may cause small
SVZZLZHUKUV[LJVUVTPJILULÄ[ZVMZ[VYTI\MMLYPUN+H[HVU
such non-linear functions of marginal losses are hard to collect.
Another challenge is to identify sources of double
counting. Nutrient recycling, for example, will support a
series of outcomes such as clean water, better support to
life systems, higher productivity, etc. It should be kept in
mind that economic values relate to end products, and not
to nutrient recycling per se. It is important that the full range
of complementary and competitive services are distinguished
before initiating valuation.
Given the need for understanding the value of
ecosystems and the wide differences in the available
estimates, this is an area that will continue to engage
researchers. Economic valuation will remain a challenging
enterprise as it will have to negotiate with ecological nonlinearity, uncertainties, existence of ecological thresholds,
and conceptualization of resilience in the social context.
Even if well executed micro-studies are available, there would
remain the issue of scaling up values of ecosystem services.

4.6 TII for coastal and marine ecosystems:
An approach
TII for coastal and marine ecosystems aims at demonstrating
pathways for mainstreaming the diverse range of ecosystem
service values in developmental planning and decision
making. Towards this objective, TII intends to build evidence
base from assessments, in the form of pilot projects, centered
on key challenges associated with management of coastal
and marine ecosystems. A summary of these projects is
given in Table 3.
A sectoral synthesis will be developed, building
VU [OL YL]PL^ HUK HUHS`ZPZ VM L_PZ[PUN KH[HZL[Z ZJPLU[PÄJ
W\ISPJH[PVUZ HUK THUHNLTLU[ WSHUZ [V WYV]PKL ZWLJPÄJ
recommendations for improving integration of coastal and
marine ecosystem values within the current programmes of
the Ministry of Environment, Forests and Climate Change
(MoEFCC). The following thematic areas are the focus of
sectoral synthesis:
 ,JVZ`Z[LTZLY]PJLZHUKPU[LNYH[LKZP[LTHUHNLTLU[
 9LN\SH[PVUSHUK\ZLHUKJVHZ[HSaVULWSHUUPUN
 7YVWLY[` YPNO[Z HUK PTWYV]PUN KPZ[YPI\[PVU JVZ[Z HUK
ILULÄ[Z
 <ZPUN THYRL[IHZLK PUZ[Y\TLU[Z [V ZLJ\YL IPVKP]LYZP[`
and ecosystem services.
 7HY[PJPWH[VY`TVUP[VYPUNHUKL]HS\H[PVU
 :\Z[HPUHISLÄUHUJPUN
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Table 3: List of selected case study sites in coastal & marine ecosystem and their key aspects
Study site and partners

Key biodiversity and ecosystem service values

Assessment of eco-labelling as tool for
conservation and sustainable use of biodiversity
in Ashtamudi Lake, Kerala (south-west coast of
India)
Sunil K Mohammed, Central Marine Fisheries
Research Institute

Since Ashtamudi Lake is a clam dominated estuarine ecosystem, we
considered clams as the key species controlling the bio-physical processes
PU[OLZ`Z[LT;OLPY\UPX\LÄS[LYMLLKPUNILOH]PV\YPUÅ\LUJLZ[OL
productivity and the benthopelagic coupling in the ecosystem. Depletion
of the clam stock was reverted with the help of management plan which
PUJS\KLZPU[YVK\J[PVUVM4HYPUL:[L^HYK*V\UJPS4:*JLY[PÄJH[PVUMVY
obtaining higher value for the harvested catch using sustainable practices.

,JVUVTPJ]HS\H[PVUVMZLHZVUHSÄZOPUNIHUVU
THYPULÄZOLYPLZZLY]PJLZPUZLSLJ[LKTHYP[PTL
States of India
R Narayan Kumar, Central Marine Fisheries
Research Institute

Seasonal Fishing Ban (SFB) during the breeding and spawning seasons
VMÄZOLZPZZ\WWVZLK[VPTWHJ[YLTHPUPUNÄZOZ[VJR[VILOHY]LZ[LK
throughout the year. But there are some questions pertaining to the
following points:
a) Has the quantum of the natural capital and its value of the marine
ecosystem increased due to SFB?
b) Is there an improvement in the services provided by the marine
ecosystem due to SFB?

Economic value of biodiversity loss:
A study of by-catch from Andhra Pradesh marine
ÄZOLYPLZ
Jyothis Sathyapalan, Centre for Economic and
Social Studies

5VUJVTWSPHUJL^P[OÄZOLY`YLN\SH[PVUZHUKKLZ[Y\J[P]LÄZOPUNWYHJ[PJLZ
also contribute to the waste generation in the form of by-catch, which has
serious implications on marine biodiversity. In India, various studies on
bottom trawling concluded that by-catch is within a range of 25 to 54 % of
the total catch. This practice is leading to marine biodiversity loss and loss
to total economic value and consequentlyt to be discouraged.

,]HS\H[PUN[OLÅV^VMLJVZ`Z[LTZLY]PJLZMYVT
regenerated mangroves compared to natural
mangrove forest:
Saudamini Das, Institue of Economic Growth

Ecological restoration of degraded and depleted mangrove habitats by
planting mangroves is a worldwide phenomenon because Mangroves are
considered to provide a bunch of welfare enhancing ecosystem services
[VJVHZ[HSJVTT\UP[`LZWLJPHSS`ÄZOLYPLZ0[PZLTWPYPJHS[VHZZLZZ^OL[OLY
[OLÅV^VMLJVZ`Z[LTZLY]PJLZMYVT[OLZLYLNLULYH[LKLJVZ`Z[LTZHYL
ZPTPSHY[V[OLÅV^VMZ\JOZLY]PJLZMYVT[OLUH[\YHSTHUNYV]LMVYLZ[Z&;OL
study will evaluate (a) the role of planted mangroves as nursery ground
HUKOHIP[H[MVYÄZOLY`HUKIPTWHJ[VMTHUNYV]LWSHU[H[PVUVUJVHZ[HS
erosion.
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Policy context

Contribution to TII – India

The outcome from the project would serve as policy
N\PKHUJLMVYZPTPSHYLJVZ`Z[LTZHUKZTHSSZJHSLÄZOLYPLZPU
the developing world. This assessment will guide policy in
\UKLYZ[HUKPUNJVZ[HUKILULÄ[[VLJVSVN`HUKLJVUVTPJZVM
[OLZ[HRLOVSKLYZ^OPSLYLWSPJH[PUN[OPZTVKLS[VV[OLYÄZOLYPLZ

The study will provide overall assessment
VMJVZ[HUKILULÄ[VM4:*JLY[PÄJH[PVU[V
ecological services of clam and the lake.

;OPZZ[\K`^PSSN\PKL[OLWVSPJ`VMZLHZVUHSÄZOPUNIHUPU[OL
following context:
a) To substantiate SFB as a single regulatory measure or
to implement along with a combination of other regulatory
measures.
I -VYT\SH[LTVYLLMÄJPLU[HUKHS[LYUH[LTHUHNLTLU[VW[PVUZ
to achieve enhanced ecosystem services and net social
ILULÄ[Z
c) Help the government to decide the level of institutional
Z\WWVY[HUKX\HU[\TVMÄUHUJPHSZ\WWVY[[V^HYKZ
JVTWLUZH[PVU[V[OLÄZOLYZK\YPUN:-)
d) Reduced fuel consumption and carbon emission due to SFB
as the potential for use in carbon trading and saving in foreign
exchange.

The study will assess the effectiveness of
SFB. This study will provide the net social
ILULÄ[VMPTWSLTLU[H[PVUVM:-);OL
difference between the value of the marine
ÄZOSHUKPUNZHUK[OLJVZ[VMLUMVYJLTLU[
VM:-)^PSSNP]L[OLUL[ZVJPHSILULÄ[VY
V[OLY^PZL0M[OLYLZ\S[PZHILULÄ[[OL
Government can substantiate and/or plan
to improve the outcome of SFB.

;OL0UKPHUTLJOHUPZLKÄZOLY`PZZ\IZPKLKI`WYV]PKPUN
M\LSHUKÅLL[Z\IZPKPLZ^OPJOTH`HJ[HZHUPUJLU[P]LMVY
V]LYÄZOPUN;OPZZ[\K`^PSSYL]PL^[OLZ\IZPK`WVSPJ`HUK
suggest measures to revise it. Moreover, by-catch does not
HWWLHYNLULYHSS`PUHU`VMÄJPHSZ[H[PZ[PJZ:V[OLKH[HIHZLVM
this study will help to understand the proportion of catch and
by-catch, which will be useful in formulating policies.

The study will attempt to assess the total
value lost due to by-catch as the total
value lost will be estimated by shadow
price time total quantity of by-catch
produced in a given period of time. From
an operational point of view the study
will focus on the by-catch generated by
[OLTLJOHUPZLKÄZOPUNHUKP[ZLMMLJ[Z
VUM\[\YLTLJOHUPZLKÄZOLY`HZ^LSSHZ
PUZOVYLZTHSSZJHSLÄZOLYPLZVM(UKOYH
Pradesh.

The results will have the following policy connect: (a)Provide
important guidelines (like where the plantation is working
best) to coastal forestry department engaged in mangrove
restoration and management in Gujarat and elsewhere in the
country or outside the country; (b) Help in correct accounting
VMLJVZ`Z[LTZLY]PJLÅV^MYVTYLNLULYH[LKMVYLZ[ZPUNYLLU
national accounting, which has become an important objective
VM[OLNV]LYUTLU["J>VYRHZHIHZLSPULZ\Y]L`[VÄUKV\[PM
investment in coastal afforestation is paying results.

The study will make the following important
contribution to TII: (a) Provide evidence on
whether and to what extent the ecological
YLZ[VYH[PVUZHYLJVU[YPI\[PUN[VÅV^VM
ecosystem services; (b) Evaluation of
ecosystem restoration through the use of a
sophisticated technique like difference-indifference; (c) Help in preparing guidelines
for ecological restoration; (d) Provide
SPURIL[^LLUMVYLZ[OLHS[OHUKÅV^VM
ecosystem services.
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4.6.1 Evaluating the ﬂow of ecosystem services from
regenerated mangroves compared to natural
mangrove forest
3LHK(\[OVY!:H\KHTPUP+HZ

improve the biodiversity and provision of ecosystem services
by 44% and 25% respectively compared to natural forests
()LUH`HZL[HS /V^L]LYZ[\KPLZVUÅV^VMecosystem
servicesMYVTYLNLULYH[LKTHUNYV]LZWYLZLU[TP_LKÄUKPUNZ
(Crona and Ronnback, 2007; Walton et al., 2006) and most of
these studies are based on limited survey data that may be
Z\MMLYPUNMYVTIPHZLZK\L[V[LTWVYHSÅ\J[\H[PVUZVYZWH[PHS
differences among study sites.

4.6.1.2 Research Questions

GUJARAT
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4.6.1.1 Background
Ecological restoration of degraded and depleted mangrove
habitats by planting mangroves is a worldwide phenomenon
and is also being practiced by some of the maritime states of
India, the state of Gujarat being the front runner. In Gujarat,
mangrove cover has gone up from 427 sq km in 1987, to
1,058 sq km in 2011, depicting a growth rate of 148%,
a remarkable achievement for any developing economy.
;OV\NOLUV\NOZJPLU[PÄJYLZLHYJOOHZNVULPU[VTHRPUN[OPZ
effort a successful venture, so far there has been no rigorous
economic research on the societal welfare implication
of this investment in mangroves. Mangroves provide a
bunch of welfare enhancing ecosystem services to coastal
communities, and it remains to be seen whether the coastal
JVTT\UP[`PU.\QHYH[OHZILLUILULÄ[LKILJH\ZLVM[OLZL
PU]LZ[TLU[ZVY^OL[OLY[OLÅV^VMLJVZ`Z[LTZLY]PJLZMYVT
[OLZLYLNLULYH[LKLJVZ`Z[LTZHYLZPTPSHY[V[OLÅV^VMZ\JO
services from the natural mangrove forests. Meta-analysis of
studies that evaluated the performance of regenerated forests
in different biomes indicates the restored ecosystems to

;OL WYLZLU[ Z[\K` ^PSS L]HS\H[L [OL YLSH[P]L ÅV^ VM ZVTL
ecosystem services from regenerated mangroves compared
to natural mangroves and will use a data set that takes care
of such biases. ;OLZWLJPÄJYLZLHYJOX\LZ[PVUZVM[OLZ[\K`
are the following:
 /V^ LMMLJ[P]L HYL YLNLULYH[LK THUNYV]LZ HZ OHIP[H[ HUK
U\YZLY`NYV\UKZMVYÄZOLY`JVTWHYLK[VUH[\YHSTHUNYV]LZ&
 /V^MHYKVLZ[OLTHUNYV]LÄZOLY`SPURHNLNL[TVKPÄLKI`
biodiversity (areas having plantation of many diverse species
compared to areas with a single species plantation), age of
the plantation and anthropogenic pressures (diversion of
MYLZO^H[LYHMÅ\LU[KPZJOHYNLL[J&
 /V^KVLZ[OLÅV^VMLJVZ`Z[LTZLY]PJLZMYVTTHUNYV]LZ
planted in non-mangrove habitat compare to those of
mangroves planted in a mangrove habitat?
 0KLU[PM` [OL JVU[YPI\[PVU VM WSHU[LK THUNYV]LZ [V SVJHS
livelihood and the social strata that are the maximum
ILULÄJPHYPLZVMZ\JOPU]LZ[TLU[Z
 /HZTHUNYV]LWSHU[H[PVUWYV]PKLKHU`JVHZ[HSWYV[LJ[PVU
in the form of reducing coastal erosion?
One of the most important services of mangroves
ILPUN P[Z YVSL HZ ºU\YZLY` NYV\UK MVY ÄZO MY`» [OPZ WYVWVZHS
will primarily value this ecosystem service along with some
provisional and one regulating service (coastal erosion
protection). These evaluations will be carried out for the
regenerated mangrove forests of Gujarat where mangrove
restoration has been going on since the early 1990s and
good database exists to test the hypothesis. Further, the
regenerated mangroves of Gujarat are in a different state of
health depending on plantation date, some being planted in a
UVUTHUNYV]LOHIP[H[HUKWHY[VM[OLZ[H[L»ZJVHZ[SPULILPUN
erosion prone. All such research questions can be evaluated
cost-effectively in this study.

4.6.1.3 Methodology
2LLWPUN [OL ZJPLU[PÄJ HJJ\YHJ` VM YLZ\S[Z PU TPUK [OL
Difference-in-Difference (DID) technique, which is a wellaccepted method in programme evaluation literature, will be
\ZLK [V L]HS\H[L [OL YLNLULYH[LK MVYLZ[»Z JVU[YPI\[PVU ;OL
simplest set up of DID is one where outcomes are observed
for the two groups (A and B) for two time periods. One group
(B) is exposed to a treatment (mangrove plantation) in the
ZLJVUKWLYPVKI\[UV[PU[OLÄYZ[HUK[OLZLJVUKNYV\W(PZ
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not exposed to the treatment at all (either never had or always
had mangroves). The generic DID equation expresses Y (the
]HYPHISLTLHZ\YPUN[OLLMMLJ[VM[YLH[TLU[ZH`ÄZOJH[JO[V
be a function of the group dummy, the period dummy, the
interaction term of these two dummies and a constant term.
;OLJVLMÄJPLU[VM[OLPU[LYHJ[PVU[LYT^OPJOPZHNHPU
a dummy variable equalling one for those observations in the
treatment group in the treatment period, captures the treatment
effect after the equation is estimated. This equation can be
generalised for panel data that includes repeated observations
over time for multiple groups. The panel data equation, along
with the above mentioned dummy variables, can include
many other control variables that could be affecting the
outcome of interest but not the treatment, can also control
for the heterogeneous characteristics of the groups as well
as many other features that could be affecting the outcome.
This way panel data DID regression gives an accurate effect
of the treatment. Present research will use a panel data DID
regression to estimate the effect of planted mangroves.
:WLJPLZ^PZL ÄZO JH[JO H[ KPMMLYLU[ WVY[Z PU `LHYZ
before and after the mangrove plantation along with detailed
PUMVYTH[PVU VU ÄZOPUN LMMVY[ THUNYV]L MLH[\YLZ V[OLY
]HYPHISLZHMMLJ[PUNÄZONYV^[OL[J^PSSIL\ZLK[VLZ[PTH[L
[OLLX\H[PVU-P]LÄZOPUNWVY[ZOH]PUNLP[OLYWSHU[LKUH[\YHS
VYUVTHUNYV]LZOH]LILLUPKLU[PÄLKPU.\QHYH[MYVT^OLYL
KL[HPSLK ÄZO SHUKPUN KH[H ^PSS IL JVSSLJ[LK [V LZ[PTH[L [OL
models. These ports are Mandvi, Lakhpat, Veraval, Pipavad
and Khambhat. Conclusions will be drawn depending on
the data of which ports are used in estimation. For artisanal
ÄZOLY`ÄZOLYTLU^PSSILZ\Y]L`LKH[SLHZ[MVYKH`ZLHJO
to generate an individual panel data.

4.6.1.4 Expected results
The study is expected to provide evaluation of regenerated
versus natural mangroves in light of the investment made
and ecosystem services harvested, especially mangroves as
OHIP[H[HUKU\YZLY`NYV\UKZMVYÄZOLY`JVTWHYLK[VUH[\YHS
THUNYV]LZ0[^PSSL_WSVYLTHUNYV]LÄZOLY`SPURHNLZ^P[OHNL
of the plantation and anthropogenic pressures
The results will act as a baseline for future research
to generalize for other ecosystem services of regenerated
mangroves or regenerated forests at other sites. Agencies
like Gujarat State Forest Department, international donors
ÄUHUJPUN THUNYV]L HMMVYLZ[H[PVU HUK YLZLHYJOLYZ ^PSS ÄUK
the results useful.

4.6.1.5 Policy connect
This study is primarily an evaluation of coastal afforestation
programme and the results will indicate whether investment
in mangrove plantation is paying back and where is it paying
back. The results will have the following policy connect: (i)
provide important guidelines (like where the plantation
is working best) to coastal forestry department engaged
in mangrove restoration and management in Gujarat and
elsewhere in the country or outside the country; (ii) help
PU JVYYLJ[ HJJV\U[PUN VM LJVZ`Z[LT ZLY]PJL ÅV^Z MYVT
regenerated forests in green national accounting which
has become an important objective of the government;
PPP^VYR HZ H IHZLSPUL Z\Y]L` [V ÄUK V\[ PM PU]LZ[TLU[ PU
coastal afforestation can be partially recovered from the
ILULÄJPHYPLZJHU[OLNHPU[VJVTTLYJPHSÄZOLY`IL\ZLKHZ
a basis to explore the scope of having a mangrove tax on
this sector to share the cost of replanting mangroves).
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4.6.2 Assessment of eco-labelling as tool for
conservation and sustainable use of biodiversity
in Ashtamudi Lake, Kerala
3LHK(\[OVY!2:\UPS4VOHTLK
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KERALA
Asthamudi Lake

4.6.2.1 Background
Ashtamudi Lake, a Ramsar site in Kerala on the southwest
coast of India contributes approximately 80% of the overall
clam export trade in India and provides livelihood to at least
3,000 local people. Short-neck clams (Paphia malabarica)
in Ashtamudi Lake are collected by hand rake, diving, or
OHUKWPJRPUN I` HIV\[  ÄZOLYZ 0U [OL SH[L  Z HUK
early 1990s, the short-neck clam resources in the lake
depleted due to overexploitation caused by indiscriminate
ÄZOPUNWYHJ[PJLZ0UYLZWVUZL[OLÄZOLYJVTT\UP[`HZZPZ[LK
by the district administration, the Central Marine Fisheries
Research Institute (CMFRI) and WWF India established
ÄZOPUNYLN\SH[PVUZPU[OLSHRLYLX\PYPUNUL[Z^P[OHTPUPT\T
mesh size of 30 mm, a minimum export size of 1400 clams/kg
HUKHZLHZVUHSÄZOPUNIHU;OLZLZLSMPTWVZLKJVUZLY]H[PVU
measures have shown positive effects since 1994, when
production began to increase considerably, allowing the
ÄZOLYZ[VZ\Z[HPUHIS`L_WSVP[ZOVY[ULJRJSHTZ(TLTILY
Ashtamudi Clam Fisheries Governance Council (ACFGC)
OHZILLULZ[HISPZOLK[VHKTPUPZ[LYHUKYLN\SH[L[OLÄZOLY`

Recent data collected by CMFRI indicate that the stock is
J\YYLU[S` ILPUN ÄZOLK Z\Z[HPUHIS` ^P[O HU HUU\HS JH[JO VM
approximately 12,000 tonnes, which is close to the maximum
sustainable yield.
Given the successful co-management practices for
JSHT ÄZOLYPLZ PU [OL SHRL [OL >>- 0UKPH HWWYVHJOLK [OL
Marine Stewardship Council (MSC) for eco-labelling the
JSHT ÄZOLYPLZ VM (ZO[HT\KP 3HRL ZV [OH[ [OL SVJHS ÄZOLYZ
JV\SKILULÄ[MYVTHJJLZZ[V[OLNYV^PUNTHYRL[MVYJLY[PÄLK
ZLHMVVK 4:* WYLHZZLZZTLU[ VM [OL ÄZOLY` OHZ ILLU
JVTWSL[LKHUK[OLÄZOLY`PZSPRLS`[VNL[JLY[PÄLKZOVY[S`0[
^PSSWV[LU[PHSS`IL[OLÄYZ[4:*JLY[PÄLKÄZOLY`PU0UKPH;OPZPZ
L_WLJ[LK[VM\Y[OLYJH[HS`ZL[OLPU[LYLZ[PUZ\Z[HPUHISLÄZOPUN
HUK4:*JLY[PÄJH[PVUPU[OLZ[H[LVM2LYHSHHUK[OYV\NOV\[
coastal India.
*LY[PÄJH[PVU VY LJVSHILSSPUN VMMLYZ [OL VWWVY[\UP[`
for capturing the values created by sustainable management
of biodiversity through market access and could potentially
be applied as a tool for attracting private investments and
promoting local stewardship for biodiversity conservation.
>OPSLJLY[PÄJH[PVUJV\SKJYLH[LLJVUVTPJHZ^LSSHZLJVSVNPJHS
ILULÄ[Z [OLYL HYL HSZV JVZ[Z PU]VS]LK ¶ IV[O KPYLJ[ HUK
indirect. Direct monetary costs have to be incurred towards the
JLY[PÄJH[PVU WYVJLZZ ;OL Z\Z[HPUHISL YLZV\YJL THUHNLTLU[
YLNPTL^OPJOPZULJLZZHY`MVYJLY[PÄJH[PVUOHZPUKPYLJ[JVZ[
implications for the affected people, e.g. cost incurred towards
JOHUNPUN [OL ÄZOPUN NLHY JVZ[Z PTWVZLK K\L [V ZLHZVUHS
ÄZOPUN IHU JVZ[Z PUJ\YYLK [V^HYKZ Z\Z[HPUHISL OHY]LZ[ HUK
WVZ[OHY]LZ[THUHNLTLU[L[J0MLJVSHILSSPUNVYJLY[PÄJH[PVU
has to be successfully applied as a tool for conservation and
sustainable management of biodiversity, these direct and
PUKPYLJ[ JVZ[Z HUK ILULÄ[Z IV[O LJVUVTPJ HUK LJVSVNPJHS
OH]L [V IL HUHS`aLK ;OL JVZ[Z VM JLY[PÄJH[PVU ULLK [V IL
JVTWHYLK^P[O[OLYLHSHUKWLYJLP]LKILULÄ[ZLJVSVNPJHSHUK
LJVUVTPJILULÄ[Z[V[OLYLZV\YJLHUKHSVUN[OLZ\WWS`JOHPU
VM [OL JLY[PÄLK WYVK\J[ :[HRLOVSKLY HUHS`ZPZ [V \UKLYZ[HUK
[OL KPZ[YPI\[PVUHS HZWLJ[Z VM JVZ[ HZ ^LSS HZ ILULÄ[Z PZ ]LY`
important for drawing recommendations (who bears the costs
HUK^OVYLHWZ[OLILULÄ[Z

4.6.2.2 Research Questions
The case study analyses the economic, social and ecological
ILULÄ[Z HUK JVZ[Z VM 4:* JLY[PÄJH[PVU VM JSHT ÄZOLYPLZ PU
(ZO[HT\KP3HRLHUK[OLPTWHJ[VM[OLÄZOLYPLZTHUHNLTLU[
interventions on recovery of clam stocks, biodiversity and
livelihood in the lake. The study probes into the following
ZWLJPÄJX\LZ[PVUZ!
 >OH[ PZ [OL [V[HS JVZ[ KPYLJ[ HUK PUKPYLJ[" LJVUVTPJ
HUK LJVSVNPJHS VM JLY[PÄJH[PVU WYVJLZZ& >OV^OPJO
stakeholders bear the costs?
 >OH[PZ[OLJH[JOHUKLJVUVTPJ]HS\LVM[OL:OVY[5LJR
*SHTÄZOLY`HM[LY[OLTHUHNLTLU[PUP[PH[P]LZ&
 /HZ [OL LJVZ`Z[LT NVVKZ HUK ZLY]PJLZ PTWYV]LK HM[LY
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[OLTHUHNLTLU[&>OV^OPJOZ[HRLOVSKLYILULÄ[ZMYVT
the management initiative? Who has lost out?
 0Z P[ WVZZPISL [V YLWSPJH[L [OL Z\JJLZZ VM JSHT ÄZOLY`
THUHNLTLU[PUP[PH[P]LZ[VV[OLYÄZOLYPLZPU[OL3HRL&
 0M ZV ^OH[ ^PSS IL [OL WV[LU[PHS PTWYV]LTLU[Z PU [OL
ecosystem and economic value of the Lake as a whole?

4.6.2.3 Study approach
The study attempts a pre and post management intervention
comparison on the following aspects:

 ;V[HS LJVUVTPJ ]HS\L VM [OL ÄZOLY` YLZV\YJLZ VM [OL
Ashtamudi Lake.
 7YLSPTPUHY` HZZLZZTLU[ VM LJVSVNPJHS ZLY]PJLZ WYV]PKLK
by clams in the Lake.
 (ZZLZZTLU[ VM LJVSVNPJHS ZLY]PJLZ WYV]PKLK I` ILU[OPJ
fauna in the Lake.
 (]PHUMH\UHSKLUZP[`PU[OL3HRL
 :VJPHS HUK LJVUVTPJ JVUKP[PVUZ VM JSHT ÄZOLYZ PU [OL
Lake.
 =HS\H[PVU VM KPYLJ[ HUK PUKPYLJ[ JVZ[Z PUJ\YYLK [V^HYKZ

Figure 1: CAMFILL MODEL
Since Ashtamudi Lake is a clam-dominated estuarine ecosystem, we considered
clams as the key species controlling the bio-physical processes in the system.
(S[OV\NOJSHTZSP]LI\YPLKPU[OLZLKPTLU[PUMH\UH[OLPY\UPX\LÄS[LYMLLKPUN
ILOH]PV\YZLLILSV^PUÅ\LUJLZ[OLWYVK\J[P]P[`HUK[OLILU[OVWLSHNPJJV\WSPUN
in the ecosystem.
The term clam generally refers to
bivalve molluscs that live buried
in sand or silt, many of which are
LKPISL*SHTZMLLKVUWSHUR[VUI`
ÄS[LYMLLKPUN
 *SHTZ ÄS[LY MLLK I`
drawing in water containing food
\ZPUNHUPUJ\YYLU[ZPWOVU;OLMVVK
PZ[OLUÄS[LYLKV\[VM[OL^H[LYI`
the gills and swept toward the
TV\[O VU H SH`LY VM T\J\Z ;OL
water is then expelled from the
HUPTHSI`HUL_J\YYLU[ZPWOVU

Clam dominated
ecosystem

Regulatory Services

The clam biomass
ﬁlters approximately
1.6 x 1018 cells per
day

The clam biomass
of Ashtamudi Lake
ﬁlters ~51.5 tonnes of
suspended matter

Controls
eutrophication

The clam stock ﬁlters
the complete water
mass of the Lake
every 139 days

Increases water
clarity and benthic
productivity
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4:*JLY[PÄJH[PVUWYVJLZZ
 =HS\H[PVU VM LJVUVTPJ HUK LJVSVNPJHS ILULÄ[Z MYVT
Z\Z[HPUHISLJSHTÄZOLYPLZPU[OLSHRL

4.6.3 Economic valuation of seasonal ﬁshing ban on
marine ﬁsheries services in selected maritime
states of India


3LHK(\[OVY!95HYH`HUH2\THY

4.6.2.4 Preliminary ﬁndings
:VTLVM[OLWYLSPTPUHY`ÄUKPUNZVM[OLZ[\K`HYLHZMVSSV^Z!
 ;OLLZ[PTH[LKTHYRL[]HS\LVMÄZOHUKIP]HS]LJH[JOPU
Ashtamudi Lake is ` 985 million (US$ 16.4 million). This
value is based on average catches over a 5-year period
at current prices. A major share of the value originated
from clams (51%), followed by crabs (18%) and shrimps
(13%).
 ,]HS\H[PVUVMLJVZ`Z[LTZLY]PJLZHYYLZ[PUNL\[YVWOPJH[PVU
VMÄZOLYPLZPZKVUL\ZPUN*3(4-03TVKLSZLLÄN\YL
previous page) developed by CMFRI, which made two
scenarios. It was found that in Scenario-1 when there is
NVVKJSHTÄZOLYPLZTHUHNLTLU[^P[O`PLSKZTHPU[HPULK
at 12,000 tonnes ± 20%, clams would take ~139 days
[VJVTWSL[LS`ÄS[LY[OLSHRL^H[LY"HUK:JLUHYPV^OLU
[OLYLPZWVVYJSHTÄZOLYPLZTHUHNLTLU[HUK`PLSKZHYL
close to the very low, it would take almost double or
 KH`Z ;O\Z PM [OL JSHT ÄZOLYPLZ HYL UV[ THPU[HPULK
at sustainable level, the eutrophication index of the
ecosystem is likely to be considerably higher leading to
serious impairment of water quality of the lake and affect
HSSSP]PUNYLZV\YJLZHUKLJVZ`Z[LTZLY]PJLÅV^MYVT[OL
lake.
 (YV\NOLZ[PTH[LVM[OLÄUHUJPHSJVZ[ZMVY[OL4:*LJV
labelling scheme was estimated as ` 0.65 million.
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4.6.2.5 Policy implications

:<503246/(4,+

This study has clear policy input to National Fisheries Policy
and establishing impact of novel mechanisms like MSC
JLY[PÄJH[PVUVUZ\Z[HPUHISLÄZOPUNWYHJ[PJLZ0[^V\SKOLSWPU
JH[HS`aPUN[OLPU[LYLZ[VMÄZOLYTLUHUKV[OLYZ[HRLOVSKLYZPU
Z\Z[HPUHISLÄZOPUNHUK\ZPUN4:*JLY[PÄJH[PVUHZH[VVSPUH
country like India with a very large coastline.

4.6.3.1 Research issues to be addressed
4HYPUL ÄZOLYPLZ PU 0UKPH HYL VWLU HJJLZZ YLZV\YJLZ ^P[O H
common property regime to a large extent. Due to this,
P[ SLHKZ [V V]LYÄZOPUN HUK KLJSPUL PU ZL]LYHS ÄZO Z[VJRZ
^OPJO PZ UV[ Z\Z[HPUHISL (SZV PU[YHZLJ[VYHS JVUÅPJ[Z
HYPZL PU ZOHYPUN [OL YLUL^HISL I\[ ÄUP[L YLZV\YJLZ HTVUN
ÄZOLYTLU VWLYH[PUN KPMMLYLU[ NLHY ;V YLN\SH[L ÄZOPUN [OL
Government of India intervened and suggested regulation of
ÄZOPUNI`PTWSLTLU[PUN:LHZVUHS-PZOPUN)HU:-)^OPJO
was adopted from different years by all the maritime state
governments under their Marine Fishing Regulation Act. This
PU[LY]LU[PVU PZ YLJLP]LK ^P[O TP_LK YLZWVUZL I` [OL ÄZOPUN
JVTT\UP[PLZ (Z ILULÄ[Z HUK KPZHK]HU[HNLZ HYL \UJLY[HPU
even 25 years after implementation of SFB the governments
are unable to substantiate the policy intervention to convince
[OLÄZOPUNJVTT\UP[PLZ<UKLY[OPZZP[\H[PVU[OPZZ[\K`^PSS
attempt to answer the following questions to bring more
clarity to the implementation of SFB in select states, namely,
Gujarat, Karnataka, Kerala, Tamil Nadu and Andhra Pradesh.
 /HZ[OLX\HU[\TVM[OLUH[\YHSJHWP[HSHUKP[Z]HS\LVM[OL

19)/(;;
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marine ecosystem increased due to the ban?
0Z[OLYLHUPTWYV]LTLU[PU[OLZLY]PJLZWYV]PKLKI`[OL
marine ecosystem due to SFB?
/HZ [OL [YHUZHJ[PVU JVZ[ VM PTWSLTLU[H[PVU VM :-)
PUJYLHZLKHUKYLK\JLK[OLUL[ZVJPHSILULÄ[&
0Z[OLYLWLYJLW[PISLKPMMLYLUJLPU[OLWLYMVYTHUJLVMIHU
between the maritime states?

4.6.3.2 Approach (Methodology)
H ;OL]HS\LVM[OLÄZOLYPLZYLZV\YJLZLZ[PTH[LKIHZLKVU
the revalidated potential yield of the Indian EEZ level will
IL[YLH[LKHZ[OL]HS\LVMUH[\YHSJHWP[HSÄZOLYPLZJHWP[HS
assets. Estimation will be based on the primary data
JVSSLJ[LKHUKYL]HSPKH[LKTHYPULÄZOLYPLZWV[LU[PHS`PLSK
b) The impact of SFB on ecosystem services like increase in
ÄZOJH[JOHUKWYVÄ[^PSSILHZZLZZLKPUHWOHZLKTHUULY
The incremental biomass due to SFB and its economic
value will be estimated using the time series data on
THYPULÄZOSHUKPUNZPU[OLZLSLJ[LKZ[H[LZMVYHWLYPVKVM
ÄM[LLU`LHYZILMVYLHUKHM[LY[OLIHUWLYPVK
J ;OL UL[ ZVJPHS ILULÄ[ K\L [V PTWSLTLU[H[PVU VM :-)
will be evaluated by estimating the management cost
or transaction cost and then deducting it from the value

VM UH[\YHS JHWP[HS NYVZZ ILULÄ[ ;OL THUHNLTLU[ JVZ[
will be arrived at by summing up information costs,
administration cost, enforcement cost of implementing
:-)HUK[OLJVTWLUZH[PVUNP]LU[VÄZOLYZIV[OPUJHZO
and kind.
d) The ecological value of the services provided by the
LJVZ`Z[LTSPRLYLZWP[L[V[OLZLHÅVVYHUKYLK\JLK*62
emissions due to SFB will be estimated using direct and
indirect use value methods.
e) Biodiversity indices as indicators of health of ecosystem
^PSS IL JHSJ\SH[LK MVY ZLSLJ[LK THQVY ÄZOPUN JLU[YLZ I`
gathering species level records from the national marine
ÄZO SHUKPUNZ KH[HIHZL VM *4-90 [V KVJ\TLU[ [OL
biodiversity during pre and post ban scenario. Biodiversity
indices valuation will be done based on existence value,
altruistic value and bequest values.

4.6.3.3 Expected outcome
a) Assessment of the effectiveness of the SFB. This study
^PSS WYV]PKL [OL UL[ ZVJPHS ILULÄ[ VM PTWSLTLU[H[PVU VM
:-);OLKPMMLYLUJLIL[^LLU[OL]HS\LVM[OLTHYPULÄZO
landings and the cost of enforcement of the ban will give
[OLUL[ZVJPHSILULÄ[VYV[OLY^PZL0M[OLYLZ\S[PZHILULÄ[
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b)

c)
d)
L
f)

the Government can substantiate and/or plan to improve
the outcome of SFB.
Recommend alternate/improved management measures:
0M[OLUL[ZVJPHSILULÄ[PZUV[MH]V\YHISL[OL.V]LYUTLU[
can explore the possibilities of formulating alternate and
improved management options to aim at sustainable
harvest.
Explore the possibilities of promoting co-management
and reducing management cost.
Conservation of resources against issues facing
LJVZ`Z[LTHWWYVHJO[VÄZOLYPLZTHUHNLTLU[
:\Z[HPUHISLÄZOLY`OHY]LZ[HUKZ\Z[HPUHISLPUJVTL[V[OL
stakeholders.
Pave the way for expansion at national level exercise.

4.6.4 Economic value of biodiversity loss: A study of
by-catch from Andhra Pradesh marine ﬁsheries
3LHK(\[OVY!1`V[OPZ:H[O`HWHSHU

4.6.3.4 Policy Connect
a) Assist the governments to substantiate SFB as a
single regulatory measure or to implement along with a
combination of other regulatory measures.
I -VYT\SH[L TVYL LMÄJPLU[ HUK HS[LYUH[L THUHNLTLU[
options to achieve enhanced ecosystem services and net
ZVJPHSILULÄ[Z
c) Help the government decide the level of institutional
Z\WWVY[ HUK X\HU[\T VM ÄUHUJPHS Z\WWVY[  [V^HYKZ
JVTWLUZH[PVU[V[OLÄZOLYZK\YPUN:-)
d) Reduced fuel consumption and carbon emission due to
SFB as the potential for use in carbon trading and saving
in foreign exchange.
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4.6.4.1 Background
;OLSPTP[LKNYV^[OWV[LU[PHSVMTHYPULÄZOLY`ZLJ[VYPU0UKPH
K\L[VV]LYÄZOPUNPZ^LSSYLJVNUPaLK9LJLU[JOHUNLZPU[OL
ÄZOPUNZLJ[VYWHY[PJ\SHYS`HWWSPJH[PVUVMTVKLYU[LJOUVSVNPLZ
MVY PKLU[PM`PUN WV[LU[PHS ÄZOPUN NYV\UKZ LTWOHZPZ VU
L_WSVP[H[PVUVMKLLWZLHÄZOLY`YLZV\YJLZHUK\ZLVM]HYPV\Z
types of gear generate considerable amount of waste,
TVZ[S`PU[OLMVYTVMQ\]LUPSLÄZOHUKV[OLYSP]PUNVYNHUPZTZ
5VUJVTWSPHUJL ^P[O ÄZOLY` YLN\SH[PVUZ HUK KLZ[Y\J[P]L
ÄZOPUN WYHJ[PJLZ HSZV JVU[YPI\[L [V [OL ^HZ[L NLULYH[PVU
in the form of by-catch, which has serious implications on
marine biodiversity. According to FAO database, 8% of the
global catch (7.3 million tonnes yearly) during 1992-2001
characterizes by-catch. In India, various studies on bottom
trawling concluded that by-catch is within a range of 25 to
54% of the total catch. Marine mammals are also found in
by-catch (Yousuf et al., 2008). Diversity of species found in
tropical waters is the main reason of the higher magnitude
of by-catch. In India, by-catch is a more complex issue due
[V [OL T\S[PZWLJPLZ HUK T\S[PNLHY UH[\YL VM ÄZOLYPLZ 0[ PZ
HSZVPTWVY[HU[[VUV[L[OH[TVYL[OHUÄZOZWLJPLZ^LYL
reportedly found in by-catch in various studies conducted
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Figure 2 Fishing location in coastal Andhra Pradesh
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no incentive for boat owners to minimize by-catch. Therefore,
it is important to understand the economic and ecological
value of regulating by-catch. The study tries to answer: (a)
what is the implication of by-catch on marine biodiversity
loss? (b) What is the true economic value lost due to by-catch
HJYVZZKPMMLYLU[NLHYHUKZJHSLVMÄZOPUN&J>OH[PZ[OLYVSL
VMM\LSHUKÅLL[Z\IZPK`HUPUJLU[P]LMVYÄZOPUNPUNLULYH[PUN
large quantities of by-catch? In short, it helps to understand
the economic and ecological value associated with by-catch
PUTHYPULÄZOLY`HUK[OLULLK[VYLN\SH[LP[;OLJHZLZ[\K`
^PSSILMVJ\ZZPUNVUTHYPULÄZOLYPLZVM(UKOYH7YHKLZO
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4.6.4.3 Importance of the study

100
94

Landing Centre
Village

I`*4-90VUI`JH[JO)`JH[JOPZ\Z\HSS`ZTHSSÄZO^OPJO
indicates loss of juvenile species that have implications on
marine biodiversity. In this context, the study focuses on
economic and ecological issues of regulating by-catch.

4.6.4.2 Research Questions

1@6;/0::(;@(7(3(5

By-catch is generally disposed off in sea or brought to shore
HZ [YHZO MVY WV\S[Y` MLLK VY MVY ÄZOTLHS WYVK\J[PVU 0[ PZ
considered of no value or little value by boat owners. There is

;OLTHYPULÄZOLY`PUKL]LSVWPUNJV\U[YPLZWSH`ZH]P[HSYVSL
in sustaining well-being of millions of people. They follow
KPMMLYLU[ÄZOPUNWYHJ[PJLZHUKNLHY[VTH_PTPaLWYVK\J[PVU
They employ several types of gear, target multiple species
and often do not comply with conservation measures
[V TH_PTPaL WYP]H[L ILULÄ[Z 4H_PTPaH[PVU VM LJVUVTPJ
ILULÄ[Z^P[OV\[JVTWS`PUN^P[OÄZOPUNYLN\SH[PVUZNLULYH[L
waste in the form of by-catch. The resulting economic value
of biodiversity loss constitutes a social cost which is seldom
HJJV\U[LK MVY ^OPSL LZ[PTH[PUN ÄZOLY` PUJVTL H[ [OL Z[H[L
level. Internalizing the cost of by-catch in the estimates of
ÄZOLY`PUJVTLJHUOLSWPUWYVTV[PUNLJVSVNPJHSS`IHSHUJLK
ÄZOPUN VWLYH[PVUZ <UKLYZ[HUKPUN [OL PTWSPJH[PVUZ VM I`
JH[JOHJYVZZKPMMLYLU[ZJHSLZVMÄZOPUNHSZVOLSWZ\ZKLZPNU
H TVYL PUJS\ZP]L HWWYVHJO [V^HYKZ ZTHSSZJHSL ÄZOLY` )`
catch reduction policies also help to reduce moral issues
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HUK JVUÅPJ[Z IL[^LLU ZTHSSZJHSL VWLYH[VYZ HUK [OLPY
large counter parts. Therefore, this study is important from
the perspective of income accounting, formulating marine
policies based on incentive mechanisms, and for adopting an
PUJS\ZP]LHWWYVHJOPUÄZOPUN

4.6.4.4 Methodology
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3PRL THU` V[OLY LJVUVTPJ HJ[P]P[PLZ ÄZOLYPLZ HSZV OH]L
multiple outcomes. It produces food, creates employment, and
affects ecosystem and biodiversity and well-being of aquatic
life. Biodiversity loss can arise if the joint outputs are generated
in a wrong proportion that exhibits the characteristics of
externalities because it is a welfare reducing output for which
limited or no market exists. The negative joint outputs of the
ÄZOLY`WYVK\J[PVUWYVJLZZ\UKLYTPULZVJPHSNVHSZ[OH[PZ[OL
LJVUVTPJ]PHIPSP[`VMÄZOLY`;HRPUNVM\UKLYZPaLKVYQ\]LUPSL
ÄZO JHU WYVK\JL ZL]LYHS [`WLZ VM L_[LYUHSP[PLZ 0[ JHU YLZ\S[
PU WV[LU[PHS NYV^[O V]LYÄZOPUN HUK YLJY\P[TLU[ V]LYÄZOPUN
/LUJL P[ HMMLJ[Z UV[ VUS` [OL WV[LU[PHS M\[\YL ILULÄ[Z [V
[OL ÄZOLY OPTOLYZLSM I\[ HSS V[OLY ÄZOLYZ HZ ^LSS 7HZJVL
1997). Therefore, forgone income associated with by-catch
constitutes an important measure of value lost.
;HRPUNVMQ\]LUPSLÄZOPUÄZOLY`JHUHSZVPTWPUNLVU
[OLWV[LU[PHSWYVÄ[PUV[OLYÄZOLYPLZ-VYL_HTWSL[HRPUNVM
SHYNL X\HU[P[` VM Q\]LUPSL ÄZO [OYV\NO TLJOHUPZLK IV[[VT
[YH^SPUN YLK\JLZ [OL WV[LU[PHS `PLSK PU V[OLY ÄZOLYPLZ ZH`
PUZOVYL ZOYPTW ÄZOLYPLZ [HYNL[LK I` ZTHSSZJHSL ÄZOLYZ
;OLYLMVYL PU[LYÄZOLY` JVZ[ HZZVJPH[LK ^P[O Q\]LUPSL I`
catch constitute part of the value lost. This is resulting
MYVT MVYNVUL ]HS\L VM I`JH[JO VU V[OLY ZLJ[VYZ VM ÄZOPUN
PUK\Z[Y` ;OLZL HYL JVZ[Z VM Q\]LUPSL ÄZO ILPUN JH\NO[ HZ
I`JH[JOPUVULÄZOLY`0M[OLZLÄZOLZOHKUV[ILLUJH\NO[
[OL`JV\SKOH]LYLZ\S[LKPUOPNOLY`PLSKZPUV[OLYÄZOLYPLZPU
which they may form the key target species. Empirically, this
can be worked out based on the number of juveniles that
would have survived to harvestable age, and the proportion
that would have been caught in other (e.g. inshore smallZJHSLÄZOLY`;O\Z[OL[V[HSZVJPHS]HS\LVMIPVKP]LYZP[`SVZZ
is a summation of current and future value lost through bycatch. The total value lost due to by-catch can be estimated
as the total quantity of by-catch multiplied by the shadow
WYPJL VM I`JH[JO ,Z[PTH[PUN ZOHKV^ WYPJL PZ [OL ÄYZ[ Z[LW
of estimating the value lost. Then the total value lost will be
estimated by shadow price time total quantity of by-catch
produced in a given period of time. From an operational point
of view the study will focus on the by-catch generated by
[OLTLJOHUPZLKÄZOPUNHUKP[ZLMMLJ[ZVUM\[\YLTLJOHUPZLK
ÄZOLY`HZ^L^LSSHZPUZOVYLZTHSSZJHSLÄZOLYPLZVM(UKOYH
Pradesh. This study uses sample data collected during June
 [V 4H`  HZ WHY[ VM YLZLHYJO VU ÄZOLY` PUJVTL
HJJV\U[PUN :H[O`HWHSHU  <ZPUN Z[YH[PÄLK YHUKVT
sampling, we conducted 4 sample surveys during this period
in monsoon, winter, summer and ban periods. Total number

VMZHTWSLMVYHSSZLHZVUPZHJ[P]LTHYPULÄZOLYZMYVT
57 landing centres and 4 harbours, which provides species^PZL KH[H VU JH[JO I`JH[JO HUK ÄZO KPZWVZHS HUK PUW\[
data on gear, crafts and fuel consumption. Additional data
on species composition of by-catch will be collected this
year to understand the species diversity in detail. Following
the methodology developed by CMFRI (Srinath et al., 2005),
we provide a global estimate for catch and by-catch for
Andhra Pradesh using the above said data basis. Moreover,
this study also provides a model to evaluate the trade-offs
(shadow prices) involved in the selection of alternative policy
VW[PVUZMVY[^VJVUÅPJ[PUNIPVSVNPJHSVIQLJ[P]LZHTPUPTPaPUN
by-catch of all species and (b) maximizing total catch by
developing an optimization model.

4.6.4.5 Expected outcome
In India, most of the research on by-catch focuses on
biological and technological aspects (Sujatha, 1996; Zacharia
et al., 2006; Boopendranath, 2007 and 2009; Boopendranath
et al., 2008; Gibinkumar et al., 2012; Yousuf et al., 2008;
Kizhakudan et al., 2013) An important observation of these
studies is that by-catch is a more complex issue in India
K\L [V T\S[PZWLJPLZ HUK T\S[PNLHY UH[\YL VM ÄZOLYPLZ
There are less studies focusing on economic valuation of
biodiversity loss due to by-catch. This study will add value
to the literature on by-catch focusing on economic valuation.
As far as policy is concerned, measures to reduce by-catch
generally focused on technical solutions. These include
measures such as regulating mesh sizes and by-catch
reduction devises attached to the gear. However, it is realised
that policy measures should also focus on the economic
ILOH]PV\Y VM ÄZOLYZ [OYV\NO PUJLU[P]L TLJOHUPZTZ ;OL
0UKPHUTLJOHUPZLKÄZOLY`PZZ\IZPKLKI`WYV]PKPUNM\LSHUK
ÅLL[Z\IZPKPLZ^OPJOHJ[HZHUPUJLU[P]LMVYV]LYÄZOPUN;OPZ
study will review the subsidy policy and suggest measures
to revise it. Moreover, by-catch does not appear generally in
HU`VMÄJPHSZ[H[PZ[PJZ:V[OLKH[HIHZLVM[OPZZ[\K`^PSSOLSW
to understand the proportion of catch and by-catch, which
will be useful in formulating policies.
-PUHSS` ÄZOLY` PZ H T\S[PZ[HRLOVSKLY ZLJ[VY
Introduction of any polices create many losers and gainers.
Since we focus on by-catch across different gear and scale
VMÄZOPUN[OLYLPZHOPNOSPRLSPOVVK[VÄUKJLY[HPUNLHYHUK
ZJHSLVMÄZOPUN^P[OOPNOULNH[P]LPTWHJ[VUIPVKP]LYZP[`HUK
there by higher contribution to value lost. They might be the
losers while revising policies to internalise these values. On
[OL V[OLY OHUK [OLYL ^PSS IL ILULÄJPHYPLZ PM ^L PU[LYUHSPZL
[OLZL ]HS\LZ WHY[PJ\SHYS` [OVZL MHJLK K\L [V PU[LYÄZOLY`
JVZ[Z HZZVJPH[LK ^P[O Q\]LUPSL I`JH[JO 0[ ^PSS HSZV ILULÄ[
[OLZ[H[L[VKL]PZLWVSPJPLZ[VYL]PZLÄZOPUNZ\IZPKPLZIHZLK
VUPUJLU[P]LZMVYZ\Z[HPUHISLTHYPULÄZOLY`;OPZZ[\K`JHU
contribute towards revising Indian marine policy, which is
under review.
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he TII Interim Report highlights the current status of valuation of biodiversity and ecosystem
services in India as well as measures to integrate these values in planning and decisionmaking. In the coming period an effective communication and dissemination strategy will
IL^VYRLKV\[HUKMVSSV^LK;OPZ^V\SKOLSWPU\UKLYZ[HUKPUN[OLYLHSILULÄ[ZVMIPVKP]LYZP[`
and ecosystems and in improving programme management guidelines. The recommendations
emerging from sectoral synthesis reports will be evaluated for integration in management
guidelines and policies for inland wetlands, forests, and coastal and marine ecosystems.
At the same time additional case studies will be taken up to cover other aspects and
types of ecosystems. With the results being effectively communicated and disseminated, this
will help in achieving the Aichi Biodiversity Target number 1.
It is proposed that the teams involved in the case studies will meet periodically in
workshops to exchange knowledge, experiences and provide peer group comments to each
other. It is also planned to organize training courses by leading researchers and practitioners
PU[OLÄLSK;OPZ^PSSSLHK[VHUL[^VYRVMLJVZ`Z[LTLJVUVTPJZWYHJ[P[PVULYZ;OLUL[^VYR
of research teams that involve leading ecologists and economists will be developed as a
think-tank to support integration of ecosystem services economics-based approaches in
environmental planning and decision making.
Once a substantive body of case studies and knowledge is built up, it is expected
to introduce ecosystem economics-based curricula in academic institutions. The MoEFCC
OHZPKLU[PÄLKHZOVY[SPZ[0UZ[P[\[PVUZ^OLYLPULJVZ`Z[LTZLY]PJLZLJVUVTPJZIHZLKJ\YYPJ\SH
would be developed and training imparted to graduate and post graduate levels, as well
as midcareer professionals. The insights gained will also be disseminated to members of
7HYSPHTLU[HUK:[H[L3LNPZSH[P]L(ZZLTISPLZHUKZLUPVYHUKTPKKSLSL]LSVMÄJPHSZPU]HYPV\Z
concerned government agencies at both the State and Central level. This will help achieve
Aichi Biodiversity Target number 2.
Once stakeholders become aware of the values and need for ecosystems and
biodiversity conservation, and once ways to do so are indicated, progress towards achieving
the Aichi Biodiversity Target number 5 and 15 will take place.
Some of the projects directly address measures to improve sustainability of agriculture,
MVYLZ[Y`HUKÄZOLYPLZ4LHZ\YLZ^OPJOHYLMV\UK[VILLMMLJ[P]L^PSSILWYVTV[LKHUK^OLU
accepted Aichi Targets 6, 7 and 8 could be realized.
The outcomes of the studies will be synthesized so that they can support and
inform green accounting that factors in ecosystem and biodiversity. Sectoral synthesis will
be considered for integration in development of national green accounting methodology,
development of which is being led by Central Statistical Organization.
Tll recommendations will support implementation of Aichi Targets, Ramsar Strategic
Plan, Bonn Convention and other international commitments made by the country. These
should help achieve Aichi Biodiversity Target number 14.
At the local level the next steps in TII will be critical. The case studies will begin to
provide an opportunity for testing valuation methods and empirically establish instruments
for the incentivization of conservation and sustainable use of biodiversity and ecosystem
services. This could include ensuring better returns on livelihoods based on such goods and
services. It will also help to enhance conservation and thereby, potentially lead to an increase
in biodiversity.
The importance of the TEEB approach has been widely recognised across countries
as helping to make the case for both conservation and sustainable use. Since COP 11 Brazil,
India and Germany (also referred as BIG) have come together on two occasions for the BIG
TEEB Dialogue, which is a platform for sharing lessons and comparing achievements in the
YLZWLJ[P]LJV\U[YPLZ(TVUNV[OLYÄUKPUNZ[OL+PHSVN\LOHZOLSWLKLZ[HISPZO[OH[[OL;,,)
approach is a cost-effective, yet robust way of achieving the Aichi Targets of the CBD. It has
generated knowledge, information and data to contribute, to national reporting, besides CBD,
on Ramsar, CMS, CITES and other international conventions. TII is envisioned to improve and
YLÄULV\YJVSSLJ[P]LJHWHJP[PLZMVYZ\Z[HPUHISLTHUHNLTLU[VMV\YJV\U[Y`»ZUH[PVUHSJHWP[HS
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