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Chapter 1
INTRODUCTION

1.1, Introdnction

The term biological diversity or biodiversity expresses the variety and
variability of hife forms exisung in an arca, namely. genctic, species and
ccological diversities'. Historricadly. the genetic and species levels of
hiodiversity dominated the discusstons in the literature. In cconemics undil
1970s. ulmost exclustve attention was given to living organisms which
contribute 1o the preducten of goods and services (Tisdeil FIRTT).
However. subsequent!y focus hiw been on the diversity of ccofogical
tunctions and services that contsibute value to human sceiety (Perrings f uf
1995:31. Thiv s hecawse of the realisation that biodiversity i 2t critical
importance to the heatth of e ccosyvstem and even for the long-term sasvnoad

of the human species. Moreever, the rate at which biodiversity has neen lost

s
15 a source of concern”

: Histoncally, Linlogical diversity corresponds to three hierarchically relared
levels of biological alliance namely as genes, species, and ecosvsiems. These
three levels deal with the number. variety and variabilitv of living organisms.
Genetie diversity s the subtlest torm among, these three levels, It is concerned
with the genene details contained in the genes of individual plants. animals
and microorganisms. Species diversity is defined as the variety and varability
of species in & given region or arca. It is almost used synonvmousiv with
species richness in an area. Ecosystem diversity can be defined as variety of
habitats, biotic communities and ecological process in the hiospiicre as well
as the diversity within the ecosystem (Pearce and Moran 19%1).

2 ; ,
Pimm et al [1995) estimate that current extinction rates are 100 o 1.000
times higher than their pre-human levels.



Perrings ef af (1995:4) notes that in the ccological literature. a good
dead of awention has been paid to the biophysical implications of a change in
biological diversity and the ecological sustainability of biodiversity 1oss.
Hence, a major issue addressed by the ecological studies has been on how
critical the mix of species of plants, animals, and micro-organisms in
maintaining the ecosystem functional propetrties of production, and energy
and material circulation and storage. that is. in preserving the {functional
performance of the system (Barbicr ¢1 </ 1995). Solbrig (1993) points out the
role of species tn system resilience” that permits the persistence of an
ccesystem threugh time in a constantly changing environment. In other
words, the ecological importance of biodiversity lies in its vole in preserving
ccosystem resitience.

The economic tmplications of biodiversity loss are concerned with its
impact on human welfare. which v motivated by two different sets of
questions: First, it asks about the optimal level of bindiversity conservation
for a given set of social preferences: and the second. about how the
obligations of the present generation in terms of intergenerational resource

. . .. . 4
allocation should be accommodated in the decision-making process .

3 . .
Resilience means what Holling (1973) defines as the capacity of the systemn
to recover from perturbations. shocks and surprises, through absarbing them.

Dasgupta (1996:9) gives a theoretical argument with respect to the
intergenerational resource allocation problem. It is mentioned that the
problems arising from an absence of forward markets in the distant future are
no doubt ameliorated by the fact that we care about our children’'s weli-being
and know that they. in turn, will care for theirs, and so on, down the
generations.

]



While answenng the above questions, it i found that the proximate
Causes of blrodiversity foss hies i terms of the direct and indirect destruction
of the restlience of the ccosvstems that constitutes the "habitat” of species.
The underlying cause is found in the divergence between private and social
values of resource use (Barbier ef «f 1995:60). Thus. studies on the
cconomics ol biodiversity conservation mostly deal with valuation of
Biodiversity in order 1o identify the correct “prices” of such biological roeds
and services so as 1o reduce the difference between private and soctal values.
Honee. the valuation of biodiversity assumies greater significance. The
discussions on the vaiuation of biodiversity mostly centre on the concept of
total cconomie value that distinguishes between use and non-use values. The
use value has been detined with reference to u market good which represents
the use of a resource and 1s the consumer surplus for that zood. On the other
hand. the non-use vaiue as the restdual between the total value and the use-

value (Miler er ¢f 1994:234).

The reason why valuation 1s important is that unless a resource s
given a value. 1t tends to be mismanaged by way of overexplottation (Mailer
¢i af 1994:234). Moreover, valuation i1s essential from the policy point of
view in safeguarding the biodiversity (now threatened) by inducing
individuals to take into account the social cost of their action in the future
(Perrings er ¢/ 1995:4). In other words. policy should be concerned with the

scope for species comservation given the existing rate of habitat loss, and

L7



with the scope for modifying the structure of incentives governing the
decisions of individust users. Aganst this backgreund, this siudy focuses on

the economic valuation ot biodiversity.

1.2. Biodiversity Conservation in Tropical Countries
Biodiversity conservation policies in tropical countries, which are rich in
bodiversity, can be grouped into two broad categories. namely. ex sine and
st conservation. Inen sine conservation. viable populations of many
organisms are maintained in cultivation or in capuvity. For example. plants
may be maintaimed in seed banks and germplasm collections and similar
technigues are under development for animals (storage of embryos. cggs,
sperm). On the other hand. i si conservation means maintaining organising
i their wild state and within therr existing habitat. This is generally
preferabic to other courses of action because it allows for continuing
adaptation of wild populations by natural evolutionary processes. Thus, it has
been pointed out that for a combination of ecological and economic reasens,
biodiversity conservation in the tropics s a matter of identifving and
protecting critical habttats {Panavotou 1994:91).

The tn st conservation measures can be further classified under two
categories: firstly. there are programmes which aim at rehabilitating or
tmproving the environmental resources in or adjacer.u to settlement areas 10
improve the living conditions of groups such as farmers. pastorlists, the
landless and women. Soil conservation and water retention, afforestation,

agroforestry and regeneration of forests and grasslands are some of the



inttiatives commonly undertaken in this respect. The underlying justification
for such activities i one of minimising human pressire on natural habitals,
which in turs helps (0 promoie biodiversity conservation. Secondly | there are
programmes that seck to preserve important tracts of forests and water bodies
for biodiversity conservation. The second category includes  the
establishment of national parks, game reserves, wildlife sanctuarices and bird
sanctuaries. In the conservation discourse, these are called "Protected Areas’
and are considered as essential for the conservation of biodiversity (Ghimire
and Pimbert 1997:2).

It is reported that around 4.8 per cent of the world's total arca are
protected for biodiversity conservation (WRITUCN/UNEP 1992). This study
ts concerned with the second category of biodiversity conservation measures
(adopted 1n a developing country like India) where various species are found

in the category of threatened, rare and endangered species.
1.3. Biodiversity Conservation in India

In India, the first codified legislation for habitat protection was the Wild
Birds Protection Act 1887. The Wildlife Birds and Animals Act in 1612
(amended 1n 1933y and the Wildhfe Protection Act of 1927 tollowed in the
later periods. The most comprehensive Act on biodiversity conservation
since independence was the Wildlife Protection Act 1972 which affords
varying degrees of protection to a range of animal species and their habitats
under different schedules and enables the setting up of national parks and
wildlife sanctuaries. This Act has been subsequently amended in 1986 o

prevent trade in wild animals and animal products. and in 1991 1o aftord

n



protection to scheduled plants and to stop commercial feiling in wildlite

sanctuaries tWorld Bank 1996: 200 This shows that in India nratected arous

are managed under the statute oF Lo calely for consen ation of by

pe
(YR NY)
PRSIy}

Table 1.1. Biogcographic Distribution of Protected areas in India.

Biogecomraphug Total Arca National Purks Protecied Arcas
7ong
Arcan v Percentage [Number [Percemage [Number [Percentage o
kins to the tod o the totud the tatat arca
Area area
DPeccan LA2009%.00 ] 1320 17 (154 i3 3.40
Semi And SU.525 K0 | 1550 s 0.20 53 2.30
Gangetwe Plamn IS0 | 1090 3 0.30 25 110
L_}jlmul;\)'.:n 256,406 50 7.80 11 250 Sh 500
Dreoserts RERTRNRRRM! H 80 }) 000 N 4.00
NCoi bast g | 10093770 |8 20 E 0.60 17 | 1o
Wooestern Glials INERER NG .80 7 P.a0 H 4 90
Trans-Hunalavan TGOS ) 306 i <t.(8) 2 <1
Cuoasts Fa.8ud 31 Lty 2 - 17
[Islands 936179 1 030 | 6 470 0 | 8.30

Sotrce: Conservation of Biodiversity in india. A Status Report (1994, New Delhi:
Indian Institute of Public Administrauon: 347

The network of protected areas in India now comprises of 84 Nationa!

Parks and 447 Wildiife Sanctuaries that constitute nearly 4.8 per cent of the

total geographical area of India. Table.l.l shows the biogeographic

distribution of protected areas in India’™.

§ . : . .
In ccological science. biogeographic system is defined as a complex land area

composed of a cluster of interacting ecosystems that are repeated in similar
torm throughout. Region descriptions seek to describe the dominant landscape
scale attributes of climmate, lithology, geology. landforms and vegetation.
Biogeographic regions vary in size and are found in areas having more
subdued terrain, arid and semi-arid climates.




The national parks have been given a higher level of protection with
no grazing and no private land hoiding or right permitted within them. On
the other hand, sanctuaries have been given a lesser level of protection and
certain activitics may be permitted within them for better protection of
wildlife or for any other good for sufficient reason (World Bank 1996:40).
However, many protected arcas are under various threats due to human
interference i the ccosystem as mentioned in a study by Kothari e1 af {1989)
covering 32 natonal parks and 138 sanctuaries in India. Kothari notes that:
(v 50 per cent of the national parks and 72 per cent of the sanctuaries had
settlements of human population within the protected dreas: (b) 83 per cent
of the parks and 87 per cent of the sanctuaries had populations adjacent to
the protected areas. in other words, there 1s an interface between
environmental protection and human pepulation at the local level. which, in
turn, leads to increased human pressure i many protected arcas,

Two important reasons have been identified for high human pressure
in the protected arcas. Firstly. setting aside land as a protected habnat for the
conservation of biodiversity (i sitw conservation) and other associated
benefits has an opportunity cost m terms of foregone benefits from
alternative land use options (Panayotou 1994 Azzoni and fsai 1994:127:
Ninan et af 2001). In other words, the cost borne by the local community as
a result of land protection would be higher. which in tum leads to illegal use
of protected areas. Secondly. it has been argued that in the developing

countries many protected arcas are affected by the continued existence of



rights arising out of conventional arrangements (Chopra 1998:3337),
although the fegal right ove the resource vests with the State”.

It may be recalled that after the Rio summit of the United Nations
Contercnce on Environment and Development (UNECD) in 1992, the
important question was how to reconcile economic development with
cnvironmental protection and biodiversity conservation. Corresponding 1o
the aims of the Rio Convention. the Government of India has undertaken
several policy inttiatives to reconcile the need for conservation with the
concern for development. [t s in this regard that the government initiated the
India-Ecodevelopment Project with World Bank funding which aims to
address the impact of the local people on the protected arcas and the impact
of the protected areas on the local people. Thus the two main thrusts of the
project are the tmprovement of the protected arca management with the

involvement of local people and their welfare (World Bank 1696).

The India-Ecodevelopment Project selected seven protected areas to
initiate better conservation of biodiversity by addressing the local issues .

These are the Buxa Tiger Reserve in the West Bengal (761 sq kms). Gir

¥ No property right can ever be absolute and undeterred (Chopra 1997:385).

The Ecodevelopment project agreement was signed on 30" September 1996.
Soon after the approval from the Cabinet Committee on Economic Affairs, the
funds were released as first instalment to the project States between December
1997 and January 1998 (World Bank 1996).



National Park in Gujarat (1412 sg kms), Nagarhole National Park in
Rarnataka (043 sq. xims), Palamau Tiger Reserve in Bihar (1.026 sq ki,
Pench Tiger Reserve in Madhya Pradesh (757 sq kms). Periyar Tiger
Reserve in Kerala (777 sq kms.) and Rathambhore Tiger Reserve in
Rajasthan (1.334.6 sq kms) (World Bank 1996:55).

1.4. The Research Issues

The human pressures on the protected areas, which are designated for in sifu
biodiversity conservation and the initiation of programmes like Indie-
Ecodevelopment Project 1o reconcile the need for conservation with the
concern tor development raises several researchable issues. Although it is a
well-known fact, that. forests are a source of livelihood for many people.
such as for the collection of non-timber torest products. it 1s pertinent to ask
whether the protected areas are under pressure only for such livelihood
purposcs. A related question 1y whether all the people hiving near the
protected areas depend on it to the same extent or can the local communities
be considered as a homogenous group in terms of their forest dependence.
Another important question is regarding the type of economic value that the
local peopic derive from the forest. Sumilarly, 1t 18 also important to ask
whether the local people place any economic value for avoiding a [urther
loss of biodiversity in protected areas. In this connection it is also important
to ask about the types of value that the local people place on protected areas
to avoid or prevent further biodiversity loss and its determinants. Addressing

these questions are important to identity the various costs and benefits that



the local people have due 1o the existence of protected areas. Morcover,
answering these questions will provide important indications whether tie
involvement of jocui peopie for improving the protected arca management
as envisaged in the India-Ecodevelopment Project can be realised. 1t would
also give important clues about the weltfare implications of the various policy

measures on the local people.

Thus addressing these issues are important as most of the protected
arcas In India are under threat due to the continued existence of rights arising
out of conventional arrangements and due to the foregone bhenefits to the
focal population from alternative land use options as mentioned carlier.
Probing into these issues will help in identifying the various aspects that
must be taken into account at micro or local level while designing
conservation polictes at the national or international levels.

Considering the above. this study investigates into the present state
of affairs of a protected area in terms of biodiversity conservation and
examines the various costs and benefits of biodiversity conservation to the
local people. The study also examines the economic value that people place
to avoid a further loss of biodiversity or degradation of protected arcas, for
example, through programmes like India-Ecodevelopment Project. Further,
the study seeks Lo provide information for designing or formulating
economic incentives for effective biodiversity conservation in protected
areas, especially, at the local level. While carrving out the economic
valuation. the various types of rights that people perceive on a protected areu

has also been taken into account. This is very important for providing signals
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to the policy makers for prioritising funding for biodiversity conservation by
governments or donor agencies as funds or capital are scarce. Thus although
there arc strong moral and cthical grounds to justify hiodiversity
conservation, there is also a strong cconomic case for biodiversity
conservaton. This study proposes to explore these local level dimensions of

biodiversity conservation in this context.
1.5. The Western Ghats Region, India

The Western Ghats Region is among the ecologically richest regions of
India. next only to the Himalayas in terms of the diversity of its biologicul
species (Gadgil 1992). These are the main peninsular hill ranges extending
over 1.400 kms, starting m the north from near the Tupti River and ending
in the south near Kanvekionari. The Western Ghats spreads over five
southern states of Maharashtra, Goo. Karnaraka. Tamil Nadu and Kerala
and are the main watershed in peninsular India from which all the principal
rivers, namely, Godavari, Krishna and Cauvert originate and flow to the east
emptying into the Bay of Bengal. A large number of short, perennial.
torrential west flowing rivers also originate from it and join the Arabian Sea.
The average height of the Western Ghuts 1s less than 1.500mts above sea
level, but in the southern reaches it rises upto 2,000mts and to exceptionaily
higher peaks of 2,500mts and above. Along the entire length, this hill range
has only one total discontinuity. the Palghat Gap in Kerala with a length of
more than 30 kmm. This gap has a floor height of less than 100 metres above
sea level (Nair 1991).

The climate and rainfall patterns have produced a variety of
ecological niches with unique plant and animal species — of the 15.000 plant
species recorded so tar. 4.000 are endenuc to the region. as are 75 per cent
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of the reptiles and amphibians (Daniels 1992). According to Nair (1991),
floristically the Wesiern Ghais is one of the richest areas in the country
hurbourtng no less than 3,500 species of flowering plants which constitutes
about 27 per cent of the flowering plants in the country. The genera found in
the region with more than 15 species cach are: Crotaleria, Impatiens,
Diospyros, Ipomoeda, Eugenia, Strobilanthus. Ficus, Desmodiion, Habenaria,
Grewia and Osbechia. ILis noted that 'Red data’ of the Western Ghats region
have 586 plant species and 10 mammals (Tewari 1995). This area consists
of various types of forests, which includes tropical wet evergreen, semu
cvergreen, moist deciduous, dry deciduous, mountain sub-tropical and
temperate sholas and grasslands. However, 1t 1s reported that wildlite in the
Western Ghats Region 1s under threat from various sources. which include
threats from commercial forestry. grassiand afforestation programme and
other competing agricultural land use options (Karnataka Forest Department
and Department tor International Development 1999). Many studies note that
deforestation 1s quite high 1in the Western Ghats Forests of Kerala.
Chattopadyay (1985) noted that the area of natural vegetation in the Western
Ghats Region of Kerala has declined tremendously over the years. It has
decreased from 44.07 per cent of the total geographical area of the State in
1905 to 27.71 per cent in 1965". A location map of the Kerala part of this

region with the important biodiversity hot spots has been given in Figure 1.1.

# More details of deforestation in the Western Ghats region of Kerala has been
given in Chapter 4.
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Figure 1.1

WAFP No AREA

1. ASHAMBU HILLS (AGASTHYAMALA)
2. CARDAMOM HILLS (PANDALAM HILLS)

3. FORESTS ALONG THE NORTHERN
HIGH RANGES, NELLIYAMPATHIES,
ANAMALAIS AND IN THE
POOYANKUTTY VALLEY.

4. FORESTS ALONG THE SOUTHERN
RIM OF PALGHAT GAP
(NELLIYAMPATHIES, PEECHI—VADAKK—
ANCHERY HILLS). FORESTS QF
PERIYAR AND CHALAKKUDY
RIVER VALLEYS.

5. FORESTS ALONG THE NORTHERN
RIM OF PALGHAT GAP
(SOUTH WESTERN NILGIRIS, SILENT
VALLEY AND ATTAPPADY)

6. FORESTS ALONG MILGIRI WESTERN
FACE AND THE CAMEL'S HUMP
MOUNTAINS (VELLARIMALA).

7. FORESTS ALONG THE SOUTH
EASTERN EDGE OF WYNAD.

8. FORESTS ALONG THE WESTERN
FACE OF WYNAD FLATEAU AND
ON THE BRAHMAGIRIS.

ALY, 1998

KEY LOCATIONS OF BIODIVERSITY IN THE

WESTERN GHAT REGION OF KERALA

KARNATAKA

e

-.l.-.... @

- PALKKAD

LAKSHDWEEP
SEA

TAMIL NADU

—

BOUNDARIES AND NAMES Of REVENUE

DISTRICTS ARE ALSO GNVEN L_THRUY

v »
| §

Source: Nair(1991)

13




1.6. Scope of the Study: The Periyar Tiger Reserve
The Western Ghals region of Kerada lies in the south-western boundary of
peninsular india. The forest area of the Western Ghats region lies in the
eastern part of Kerala State with a maximum elevation of 2.670mts. These
forest arcas are thickly vegetated with a rich plant and animal divcrsityg.
Nearly 24.63 per cent of the forest area of the region are protected forests'".
In the southern half of the Western Ghats mountain range. this
protected arca encompasses one of the world’s 18 “biodiversity hotspots™.
This Reserve is typical of the Western Ghats biogeographic provinee 1o
which 1t belongs. The vegetation consists mostly of closed forest. dominated
by tropical wet evergreen and moist dectduous forests and often includes
large areas of bamboo breaks. The wel evergreen ferest areas are most
important in terms of bicdiversity and the more open moist deciduous forests

host a large predator prey system.

The Penyar Tiger Reserve is one of the oldest protected areas in the
Western Ghats region. The ongin of the Pentyar Tiger Reserve is linked with

the construction of & masonry dam across the river Perivar i 1895 for

9 !
A detailed review of the plant and animal diversities of the Western Ghats ol
Kerala from various ecological studies is presented in Chapter 4

There are 14 protected forest areas in this region. which include National
Parks and Wildlife Sanctuaries. A detailed review of the forest protection
measures has been presented in Chapter 4.
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irrigation purpose resulting in the creation of an artificial lake of about 26 8.
Keis 10 189V, ihe terest around the lake was declared as a Reserve forest
known as the Periyar Lake Reserve. The King of the erstwhile Travancore
State appointed C. H. Robinson in 1933 as the first game warden to
constitute and maintain the Reserve forest. In 1934, the Perivar Game
Sanctuary was formed and later on more and more areas werce added 1o this.
In 1950, the Periyar Wildlife Sanctuary was formed and considering the
importance of the sanctuary with respect (o tiger population. the arca was
chosen for Project Tiger in 1978 and the core area of the Reserve was
declared as a National Park in 1982'. A location Map of this Reserve 15

given in Figure 1.2.

It should be noted that even though the Periyar Tiger Reserve is a
state owned and managed property, different types of stakeholders, both at
individual and organisation levels, exist with respect to the use and
management of the Perivar Tiger Reserve. At the organisational level, the
forest, irrigation and electricity departments, Hindustan Newsprint Limited

and other Non-governmental organisations are involved.

1
' The tiger is what biologists call an umbrella species. Umbrella species are
those species whose conservation results in the protection of many other

species. This implies saving wild tigers requires protecting large areas of forest
which will indirectly protect many other species of wildlife.

—
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At individual level, it is mostly the people living in the fringe area,
toursts. pilgrims who are the stakeholders of the Perivar Tiger Reserve,
Besides, there are the people who are not directly interacting with the
Reserve but have a stake over it It shouid also be pointed out that the
individual level stakeholders perceive different types of perceived property
rights over the Reserve, the details of which have been presented in Chapter
5. However, it has been noted that many of the activities undertaken in the
Reserve at the individual stakcholder tevel threaten the biodiversity of the
Reserve. For example, tourism and prlgrimage have been identified as threats
to the biodiversity of the Reserve. hesides the focalised probiems associated
with crop depredation by wild animals and demand for natural resources.
partucularly. grazing and fue! wood (World Bank 1996:7). This 15 one among
the seven sanctuaries where the india-Ecodevelopment Project was launched
in 1996 with the help of external finance from the Global Environmental
Facility. Since the Perivar Tiger Reserve is typical of the Western Ghats.
where the biodiversity 1s tacing threats due to several anthropogenic reasons
and where individual level stakeholders perceive different types of property

rights. the scope of the present study is inmited to the Periyar Tiger Reserve.
1.7. Need for the Study

The studies dealing with biodiversity conservation in [ndia are rather scanty.
especially, those attempting an economic valuation of biodiversity in
protected areas. Moreover. the studies which focus on economic valuation

hardly consider the formal and iformal property rights that exist at the local
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level. 1t should be noted that the traditional approach to setting up protected
arcas and managing biological resources has sometimes worked against the
interests of lecal population. As a result, the poor and rural communities in
the vicinity of national parks and protected areas generally bear the brunt of
the foregone developmental benefits. The consequences of which are often
illegal and or 'open access’ exploitation of resources and increased conflict
between local people and the state (McNeely 1993). It is in this context that
projects like the India-Ecodevelopment Project have been initiated during the
recent years to revise the traditional ‘top-down' approach to conservation
management and to encourage more community-based conservation.
Further, 1t 1s gencrally argued that the local benefits of conservation
full far short of local opportunity costs (Wells 1992) since only a fraction of
the direct value of associated goods and services accrue to the local
population. Therefore, the issue becomes one of appropnating the value of
biodiversity at the local level and the designing of proper incentive, which
would raise local benefits from biodiversity conservation. and lower the local
opportunity costs. Therefore, valuation of biodiversity by taking into account
the nature and characteristics of the protected area and the nature of property
rights that exist at the local level merits attention. In other words, the study
helps to identify aspects that need to be considered at the local level, while

designing policies for biodiversity conservation at macro level.
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1.8. Objectives of the Study

The broad objective of this study is 1o estimate the usce and non-use values
ol biodiversity after identifying the different types of property rights that
existin the Periyur Tiyer Reserve. The valuation has been carried out with
an aim to provide economic intormation for the design of proper incentives
that would help in the appropriation of the value of biodiversity at the locul
Jevel. The specific objectives of the study are as Tollows:

I. 1o examine the characteristics of the Western Ghats forest region of
Kerala in terms of the forest lund use and status of biodiversity:

S

to examne the status of the Peniyor Tiger Reserve in terms of difterent
types of property rights and uses 1 a ‘business as usual scenario'

3. to estuumate the foregone benetits of btodiversity conservation and the uxe
value derived from the Perivar Tiger Reserve by those who live in the
vicinity of the Reserve:

4. to elicit the local people’s preference and "willingness to pay’ to consenve
biodiversity 1n the Periyar Tiger Reserve: and

5. o identify the factors that need to be constdered at the local level while
designing policies for biodiversity conservation in India.

1.9. Data and Methodology

Atlthough the broad objective of the study is on the economic valuation of
biodiversity in the Peniyar Tiger Reserve. 1n order to provide a proper setting
1o the study the characteristics of the Western Ghats region in Kerala have
been examined. This includes the extent of deforestation. status of
brodiversity and forest land use in this region. The extent of deforestation
and the status of biodiversitv huas been examined by surveving related

literature and other sources of data ke Wildhite Census, fForest Statistics.
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ctc. The forest land use has been classified into extractive and non-extractive
uses. Extractive use of the forest land micans the use of forest land for various
tangible or extractive henefits such as conversion of forest land to
agriculture, use of the land for forest product collection ete. This has been
examined using data from Forest Statistics for the period 1957 to 1994. The
non-extractive use 1s defined as conservation option of forest land with a
well-defined objective of preserving the unspoilt natural forest. To examine
the non-extractive forest land use. the Western Ghats Region of Kerala has
been classitied into three categories. They are the areas completely preserved
tor biodiversity conservation tProtected Area), Reserve Forests including
forest plantations and other cash crop plantations. In this, the growth of
protected areas in Kerala. detatls of tourism, income and expenditure of
protected areas have been examined using the data published by the Forest
Department. Kerala. After analysing the secondary data, a Rapid Rural
Appraisal was carried out to get detailed information about the forest
dependency of the pzople and other types of interactions that people are

having with the Reserve.

The present state of affairs of the Periyar Tiger Reserve. termed as a
‘business as usual scenario” has been examined with reference to the decline
in species diversity. the income and expenditure of the Reserve, and the
various anthropogenic pressures in the Reserve. The information gathered
during the Rapid Rural Appratsal has been useful in identifying the difterent

tvpes of anthropogenic pressures. Besides these. the opportunity cost of



conservation in terms of the foregone agricultural benefits from rubber
cultivation an estimate has been worked out using primary data collected
through a sample survey conducted among the houscholds living in the
periphery of the Reserve.

As a first step towards valuation, the individual level stakeholders
have been classified as those exercising withdrawal and access righl.\12 bused
on the information gathered during the Rapid Rural Appraisal. While
withdrawal right means the right to obtain the tangible products from the
Periyar Tiger Reserve. the access right means a right 1o enter a4 defined
physical property, for example. the tourist zone. The people living in the
periphery of the Perivar Tiger Reserve are considered as those who exercise
withdrawal rights; and the people who live far away trom the Reserve.
mostly. urban people in Kerala State are considered as access right holders
of the Penyar Tiger Reserve. The main reason for this classitication is that
it i1s mostly the people living nearby the Periyar Tiger Reserve who are able
to access and withdraw resources like fuelwood, fodder. bark, erc.. from the
Reserve. For others. due to the distance involved between the Perivar Tiger
Reserve and their area of domicile 1t s not easy to withdraw biological
resources from the Reserve but they access the Reserve for tourism or

12 This classification is based on the tvpology of property rights explained by
Schlager and Ostrom (1992) in the case of common pool resources. The
importance of their typologv of property rights for analysing ‘State Property’
can be seen in Hanna et al (1996: 131} and Grafton (2000:504).



pilgrim purposes. The right people pereeive to withdraw biological resource
from the Reserve and the access to the Perivar Tiger Reserve for ntlgrim
purposes are de facto in nature while access to tourism is de jire,

This study has clicited values from both people living in the vicinity
of the Penyar Tiger Reserve and urban arcas of Kerala State using contingent
valuation method", By local people we mean both people living in the
vicinity of the Reserve and people living in the urban areas of Kerala. The
procedure used to apply the contingent valuation can be summarised as
follows.

As a first step of value elicitation, the present state of affairs
(business as usual scenario) of the Reserve was assessed. Under this we
cstimated the use value of biodiversity conservation in terms of various
forest products at the local level. After that an alternative scenario with
India-Ecodevelopment Project was hypothetically introduced to value local
peoples’ preference to conserve biodiversity in the Periyar Tiger Reserve. In
this context, the local people were asked to state their preference and value
to avoud the degradation of the Reserve. Theoretically, the amount of money
an ndividual 15 willing to payv to avoid a reduction 1n the provision ot a good

: L : 14
shows a measure of welfare loss if the less preferred situation continues

13 The Contingent Valuation Method is a non-market valuation technique, the
details of which have been discussed in Chapter 3.

A more detailed discussion of this welfare measure has been made in
Chapter 3.

22



Therefore. it can be interpreted as Hicksian equivalent measure of welfare
(Brookshire et af 1980). Although we followed the same logic of contingent
valuation for both categori=s of local people, certain changes were made in
the questionnaire depending upon the property right they perceive over the
Reserve.

In the case of the people living in the periphery of the Reserve or
those who exercise the withdrawal right, we estimated the value that they
appropriate from various forest products of the Reserve using markel
valuation method. Sice they had a pereeived right over the resource, the
appropriate method for eliciting their value was to ask the minimum
‘willingness 1o accept’ to forego the withdrawal of resource from the
Reserve'™. However. there were theoretical and practical ditficulties in
asking a straightforward "willingness (o accept’ question to elicit their value.
It has been pointed out that contingent valuation studies using ‘willingness
0 accept’ compensation has consistently received a large number of protest

answers that range trom 50 per cent or more (Mitchell and Carson 1989:34).

1

n

The most important criterion for choosing between the ‘willingness to pav’
and 'willingness to accept’ is that of property right. "'Willingness to accept’ is
the appropriate format if the surveved population holds the rights of the good
under consideration. Mitchell and Carson (1989) suggest that perceived
property right may be more important than actual right. Since the withdrawal
right is perceived as de facto in nature. the appropriate format would be a
‘willingness to accept’ rather than "willingness to payv'.

'
‘o



In areview of choice of welfare measure. Jakobsson and Dragun (1996:37)
potnts out that valid ‘willingness (o accept’ compensation, results have been
obtained for some use values but seldon, yield usable results in studies of
non-use values. Therefore, this study has not adopted o willingness to accept’
guestionnatre format to elicit the value from people living 1 the vicinity of
the Reserve. Also, adopting a 'willingness to accept’ approach would imply
asking people in the vicinity of the Reserve o {orego all consumptive
benefits from the Reserve including non-timber forest products, which is not
the mtention of the studv. It s mentoned that all uses are not irrefevant in
protected arcas, e.g.. non-tmber forest product cotlection (Chopra 1998:
3338). The non-timber forest products have been perceived as a joint product
of brodiversity conservation at the local level. which support the livelihood
of the people. Therefore. this study takes the stand that controlling the use of
the Reserve for non-timber forest products ts more relevant than foregoing

the use.

Hence. the study tries to cheit whether these local people are 'willing
to pay’ in terms of their labour time for various conservation activities of the
Reserve in the context of an alternauve scenario (that 1s. with India-

Ecodevelopment Project).

The “willingness to pay” elicited in terms of their labour tme towards
the hypothetically proposed situation of various conservation activities

shows local peoples' preference for mamntaining the Reserve tor the option
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of future use'®. Morcover, it is assumed that the use value for the dependants
would incrcase in the alternative scenario. In this regard. data have been
collected from a total of 354 households (including both tribals and non-
tribals) from the vicinity of the Periyar Tiger Reserve. Appropriate
econometric techniques like Logit and Tobit models have been used to
analyse the data. Details of the sample design have been given in Chapter 6.

[n the case of those who exercise access right, particularly the urban
people, their preference and value have been elicited using a "willingness to
pay’ format. The urban population includes tourists. pilgrims and other non-
users of the Reserve. They were asked to pay a one-time payment to the park
management to create a domestic fund for the India-Ecodevelopment Project
s0 as to avoid the loss of biodiversity in the Reserve. The amount the urban
people stated shows a monetary measure of well-being that an urban
individual perceives while avoiding the degradation of the Reserve, since the
India-Ecodevelopment Project improves various non-consumptive benetits
that they enjoy, for example. recreational benefits. In this case also the

‘willingness to pay’ (so as to avoid the degradation of the Reserve) shows the

6 [n order to maintain the forest and to ensure the continued availability of
goods and services from the forest. some part of the total economic value of the
forest must be set aside that would yield the same income during the expected
life of the resource and after the current stock of the resource is used up. This
set aside portion, that is. the cost of maintaining the option of continued
availability of goods and services. i.e.. the option value of forest resources
{Chopra 1993).

I~
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cquivalent variation measure of welfare. The *willingness o pay’ function
iy modelled in i random wtility framework. For this. data have been collected

from 534 urban houscholds of three Class I cities of Kerala Slatc”.
1.10. Limitations

The study focuses only on the Periyar Tiger Reserve in the Western Ghats
region of Kerala. The major limitation of the study is that it has relied mostly
on the behavioural linkage method, that is, the Contingent Valuation
Method. Therefore. the value elicited is purely contingent on the proposed
hypothetical situation. Since contingent valuation 1~ a much-debated method,
care has been taken to avoid or reduce the known biases in the contingent
valuation. This limitation could have been overcome by valuing biodiversity
by adopting a physical linkage method or a dose response method. However,
owing to the limitations of data it could not be attempted. As aresult. even
though the study has tried to examine various costs and benefits of
biodiversity conservation at the local level. no attempt has been made to
examine the costs and benefits arising out of the ecological functions of the
Reserve. Besides these. the study focuses on the local dimensions of
biodiversity conservation and has not taken into account the global aspects

of 1t.

7 In Kerala, the Class | cities are defined as those cities having a population
of above 100.000 (Census 1991).
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1.11. Chapter Structure

The thesis has been organised into nine chapters including the introduction.
Chapter 2 reviews the relevant literature. Chapter 3 introduces the
methodology and analytical framework. Chapter 4 presents an overview of
the Western Ghats region of Kerala State in terms of forest land use and the
status of biodiversity. The *business as usual scenario’ of the Periyar Tiger
Reserve including the history of its formation, physiography and vegetation,
status of tiger population in the Reserve efc., have been presented in Chapter
5. The local dimensions of biodiversity conservation in terms of the use
value appropriated by the local population in the 'business as usual scenario’
and the foregone agricultural benefits in terms of rubber cultivation has been
discussed in Chapter 6. The local peoples' preferences and willingness to
render their labour services for various conservation activities in the context
of the ongoing India-Ecodevelopment Project has been analysed in Chapter
7. An analysis of the urban peoples’ preferences and value to conserve the
biodiversity is the subject matter of Chapter 8. Finally, summaries of
findings and explanation of policy implications have been presented in the

concluding Chapter 9.
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Chapter 2

ECONOMIC VALUATION OF BIODIVERSITY:
A REVIEW OF SELECT LITERATURE

2.1. Introduction

The literature on the economics of biodiversity conservation has its roots
in the theory of natural resource conservation. To the economists from the
time of Pigou (1920) who first took notice of the cconomics of
conservation. unul quite recently. the central concerns have been
ussoctated with the question of the opumal ntertemporal allocation of the
fixed natural resource stock (cited in Krutilla 1967:777). The Malthusian
thesis of nawural resource scarcity induced the concern over the atlocation
of natural resources. which noted that the resources base ultimately would
1
depicte . On the other hand. Barnett and Morse (1963) tested the natural
resource scarcity thests and suggested that technological progress

compensated adequately for the depletion of the higher quality natural

resource stocks (Krutilla 1967:777: Fisher er al 1972:605) . However,

Krutiifa (1967) observes that. while we expect production of goods and

1

Malthus focused his analysis on the role of population growth:; with
absolute scarcity of tand and under Ricardian diminishing returns per unit
of land. a growing population would face declining food availability per
capita (Blaug 1968). For Malthus. the natural environment was essentially
a source of increasingly scarce resources to sustain economic activity
(Fisher et al 1972)
5

" Fisher et al (1972) point out that technological progress has so broadened
the resource base that the scarcity foreseen by Malthus and assumed in the
stationary utility function has in fact not been realised. More details can be
seen in Fisher et al (1972): Barnett and Morse (1963).



services 1o increase without interruption, the leve!l of living might not
necessarily be improved. The quality of the physical environment
including landscape, biodiversity, water, and atmosphere quality might
deteriorate. Krutilla in this connection point out that the central issue of
conservation seems to be the problems of providing for the present and
future the amenities associated with unspoilt natural environments, for
which the market fails to make adequate provision. Theretore,
idenufication and interpretation of various values, associated with the
natural environment, which markets fail to reflect. become important in
the economics ot conservation. This chapter attempts a review of various
theoretical and empirical studies dealing with economic valuation of
biodiversity.

2.2. Market Failure: The Underlying Rationale of Valuation

The early literature on environmental economics identify market failure
as one of the underlying causes of environmental problems (Pigou 1920;
Arrow 1971; Miler 1974; Baumol and Oates 1975). Market failure 15 also
cited as one of the underlying reasons for biodiversity loss (Tisdell 1990:
Perrings 1995; Pearce and Morun 1994; Swanson 1996). Dasgupta

(1996:9) perceive market failure as one type of institutional failure, which

3
is the prime cause for various environmental problems . The author

perceives market as an institution that makes available to interested

3

Market failure, government failure. micro institutional failure and political
instability together reflect the environmental consequences of nsututional
failure (Dasgupta 1996).
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parties the opportunity to negotiate mutually advantageous courses of
aciivn and ity functioning is closely hinked with the structure of property
rights. In order that some one is able 0 negotiate, they need to know the
extent to which they are empowered to negotiate, the extent 1o which
other parties are empowered to negotiate, and so on. In other words. for
one to be able to negotiate, one need to know what one can negotiate
with, what the other parties can negotiate with, and so forth. Therefore. it
ts not a surprise that the functiomng of market is linked closely to the
structure of property rights (Dasgupta 1996:9).

Tisdell (1990:6) opine that markets are not an efficient mechanism
to decide what 15 to be produced and preserved to achieve socially
acceptable conservation goals. Though the market system is thought to be
a powerful, relattvely inexpensive and  responsive  mechanism  for
allocating resources. in practice 1t 1s less than perfect. Market failures
occur when price mechanism fails to bring about a soctal optimum,

Tisdell (1990:7) says that one of the most important sources of market

4 :
failure is the presence of externalities or spillovers . 1t 1s the failure ot the

economic system to recognise and register the relative scarcity of resource

through prices (Swanson ]996:11):. It 15 noted that for many

environmental resources markets simply do not exist. For example, 1n the

4
There are views that externalities do not create market distortions: they

are a form of market distortions {Dasgupta 1996:10).
)

If a resource is becoming relativelv scarce on account of a lack of
management, then its relative price should be increasing and the incentive

to increased management should increase like-wise (Swanson 1996:11).



case of biodiversity, ill-specified or unprotected property rights prevent
the exastence ol market or make them function wrongly cven when they
do exist (Perrings er af 1994; Swanson 1994). In the case of bioaiversily
the various benefits associated with biodiversity and its conservation can
be external to the market and, therefore, the market prices fail to reflect its

true economic value to the society.

Perrings ¢t al (1995:10) note that the private value of biological
resources ts commitied to some use by individuals, and the value of the
same resources 1o the society can be dit'fcrenlﬁ. Part of the disunction
between private and social value hies in the fact that the individual users
of biological resources tend not to be contfronted with the indirect costs of
their actions. In other words. the private value of resources reflects the
very market failures. which have been identified as one of the major
driving forces behind biodiversity loss. In such a situation. going purely
by market signals may lead to the conservation of biodiversity less than
what is socially desirable. Therefore, an economic valuation of
biodiversity is necessary from the point of view of its conservation.
Following the realisation that the true economic value of biodiversity is

not reflected in the market, the attention of the economists has turned to

6
A different view of the value of errvironment could be seen in the writings

of Hargrove (1999). According to Hargrove. the total environmental value
taxonomy is having four separate forms of value categorisation in terms of
their anthropocentric or non-anthropocentric basis. These are (a)
‘anthropocentric instrumental value’, (b)’anthropocentric intrinsic value’. (¢}
‘non-anthropocentric instrumental value’. and (dl ‘Non-anthropocentric
intrinsic’ value. According to Hargrove, ‘anthropocentric instrumental value’
is equivalent to total economic value of biodiversity.
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two mmportant questions. Firsdy, what is the true value of hbiodiversity for

the well-being of human society and secondly, what are the sources of

value and how 1o establish them. In other words, as mentioned carlier,

how to identify the correct “prices’. which reduce the gap between private

value and soctal value (Miler ¢r o/ 1994). Dasgupta (1996:10) says

valuation 15 nothing but the estimation of the accounting price of a

resource. The accounting price of a resource is the increase in the

maximum value of soctal well-being if 4 unit more of the resource were

made availuble costessly. This discussion mostly centres on the concept

ol total econonuie value.

Figure 2.1. Total Economic Value of Forest
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Theoretically, the total economic value has been conceptualised
under two tmportant categories of value, that is, use and non-use values
(Kruulla 1967 Arrow :nd Fisher 1974; Miler 1974; Conrad 1980;
Randall 1988: Barrett 1988; Pearce 1995 and Perrings 1995; 2000). In
the literature. the use value has been defined with reference to a market
good which represents the use of a resource. The use value of a resource
is defined as the consumer surplus for that good. The non-use value is the
residual between the total value and the use value. Figure 2.1 gives the
important use and non-use value concepts related to the total cconomic

value.

2.2.1. The use value

Barrett (1988) notes that the use value have been derived from the actual
and present use of the species. Barrett differentiates the use value into
direct productive values, direct consumptive values, indirect productive
values and indirect consumptive values. The direct productive values are
associated with certain species, which are harvested for sale of their
product. Since it is commercial and traded 1n a market, one can obtain
market-priced values of these species through a straightforward process.
Secondly, direct consumptive values. for example. recreational fishing or
hunting. These are non-commerctal activities, meaning that they are not
traded in forma! or regular market. Thirdly, indirect productive values.
where some species provide services for productive species, for example.
a source of food or previde pollination service. Finally. indirect non-

consumptive uses such as bush wulking. camping, viewing. efc. Barrett's

L
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classification of usc value follows a sequence based on the tangibility of
the biological goods and services. Barrett's classification shows the
decreasing tangibility of various use value of biodiversity. The intangible
uses do not have any formal or regular market, therefore, the value has
nat been accounted for designing conservation policies. This is very much
true 1n the case of various intangible benefits of conserving tropical forest
biodiversity such as bush walking, camping, viewing. ¢tc.

Mailer et al (1994:234) note that the conventional way of defining
use value as explained above excludes many situations in which one can
spcak of use value. Maler also notes that a much more natural approach
will be to associate a use value to the value of market goods that are
affected by a change in the resource. However, according to the authors
since it 1s theoretically quite difficult in defining the use of a resource. the
best way out 1s to do away with the concept of use and non-use values and
instead. talk of values revealed by markets and not revealed by markets.
“Values revealed by market would then correspond to the value derived
from observed market behaviour. while values not revealed by markets
could never be revealed from observing individual behaviour on market”
(Miler ef af 1994:234). Miiler ¢r al (1994) point out that the advantage of

this definition is that it is completely related to observable variables.

2.2.2. The non-use value

The non-use values are the residual between the total economic value and
the use value (Miler ef af 1994:234). The non-use values of brodiversity

have been classified into existence value. option value and quasi-option
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value. The origin of the concept of existence value is attributed to Krutilla
{1967:777), who suggests that people might value a resource even if they
don’t use it. Existence value arise from the knowledge that the species
exist and will continue (o exist. independent of any actual or possible
future use by the individual. Krutilia points out that one of the sources for
non-use values for an individual is bequest value, which is a desire to
leave the resource for the use of future generations. Sometimes. these two
values are aggregated and referred to existence value. Randall (1988)
consider that some form of altruism motivates existence value. Randall
also classifies three altruistic motives behind cxistence value. Firstly,
Philanthropic motive. which says the resource is valued becuuse
contemporaries may wish to use it. Secondly. bequest motive that means
the current generation may wish (o provide an opportunity tor future
generations to enjoy or use some resource. Finally, infrinsic motive. that
implies individuals care about non-human components of the ecosystem.

Table 2.1. Estimates of Existence Value of Selected Species in Developed
Countries.

Country Species Valued Expressed Value (1990 per
person per vear. ¢ LSS 1990)
Norway Brown bear.wolfl and wolvenine 'S 00
United States of | Northern spotted owl 2100
America Bald Eagle 19.10
Gruzzly bear 18.30
Bighom sheep .60
Whoupine Jrune 6.54)
Wild Turkey 114
Salmon 76l
Bluz whale O30
Sweeden 300 forest related animal and - o
plant species
Sowrce: Bovle and Bishop ( 19871 Bowher and Stoll CEINS e Stevens e @/ 19910 Brown

and Henry (1993).
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There are many cmpirical studies which support the existence
value of species conservation (Boyle and Bishop 1987; Bowker and Stoll
1988; Sicvens ¢ af 1991 ; Brown and Henry (1993). A summary of these
studies has been given in Table 2.1,

Burton Weisbrod (1964) introduces the concept of option value.
Weisbrod suggests that where there is uncertainty in demand for publicly
provided goods or services. there may be some benefit (“option value™) to
the individual in addition to the conventional price compensating
consumer surplus. Option value is the value 1o the individual of knowing
that the species will be available for the future. over and above the
expected use value (Cicchetti and Wilde 1992). Cicchetti and Freeman
(1971} shows that, where there 15 uncentainty in either demand or supply.
Weisbrod’s option value will be positive for risk averse individuals. This
extra benefit from the public good is, 1n fact, equivalent to a premium for
risk bearing (Arrow and Fisher 1974). In the Ciccheti and Freeman
analysis, option value is an adjustment to resource values to reflect
uncertainty (Cicchetti and Freeman 1971). It can occur due to both supply

and demand uncertainties of the resources.

Quasi-option value has been introduced by Arrow and Fisher
(1974) and independently by Henry (1974). Quasi-option value 1is the
value of preserving option. given uncertain outcomes from and an
expectation of gaining more information with ume. For example, for a
decision to preserve a species there 15 a positive probability that a new use
with a positive value will be discovered {Randall 1988). With 4 decision

leading to extinction. the probability of discovering a new use drops (o
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zero. Conrad (1980) considers quasi-option value to be the expected value
of information gained from delaying an irreversible decision. This is a
value of action conditional on undertaking a paricular action (Mitchell
and Carson 1989). It is generally concluded that delaying a development
choice where there were irreversible consequences would result in a
positive quasi-option value (Jakobsson and Dragun 1996). This in short is
about the concept related to the value of biodiversity. and its aggregation
is recognised (o be the total economic value of biodiversity (Pearce 1993)
to the society. Hoevenagel (1994) argues that the total economic value is
equivalent 10 the Hicksian consumer surplus  measures  such  as
compensating or equivalent surplus, which can be elicited using
conuingent valuation methods. Mitchell and Carson (1989} note that
individuals enter into contingent valuation surveys with vague holistic
value judgement rather than explicit decomposed value judgement.
Therefore, 1t is recommended not to decompose the value stated in survey
methods like contingent valuation with respect to environmental changes
(Hoevenagel 1994:63}. Having discussed theoretically about the value of
biodiversity we may proceed to discuss about what do we exactly value

from the point of view of biodiversity conservation.

2.3. Case Studies of Biodiversity Valuation

Perrings er al (1995:12) note that the valuantion of biodiversity applies the
theorv of demand to the case where human welfare depends on the
consumption not only of a basket of markeied goods. hut also non-

marketed. public. environmental goods. Here. whai is being valued 15 the



change in the level of ecological services associated with 2 change in the
level of biodiversity. given that ccological services are not subject o
market prices and given that the value of those services includes both use
and non-use elements. To estimate these benefits (the full opportunity
cost of deletion or conservation of a species) requires valuing its role 1n
the provision of a range of ecosystem functions including nutrient
cycling, watershed protection, waste assimilation. microclimatic
stabilisation and carbon storage. If the role of species in mediating such
functions 1s understood, it is possible 1o derive the indirect use value of
such species (Perrings 2000:32). There are some case studies available
from this angle of valuing biodiversity. Empirical support in this respect
can be seen in Ruitenbeck (1989), Acharya (2000 ) and Roba (2000).

In addition to these studies, there are case studies. which focus on
the non-marketed benefits of biodiversity conservation using derived
demand approach. Since there are no markets for ecological services. all
that can be observed is the change in demand for market goods and
services that accompany change in the level of biodiversity. The widely
used options are the construction of hypothetical or simulated markets for
biological resources, or to use derived demand approach. It is important to
point out that which measure i1s appropriate depends on the property rights
involved. For example, if the property rights rest with the society. one is
interested in the user’s 'willingness to pay to avoid the decrease 1n
ecological service (the compensating variation). On the other hand. if
property rights rest with the user. one 15 interested n their willingness to

accept’ compensation 1o tolerate the decrease in the ecological service (the
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equivalent variation) (Perrings <1 «f 1995:12). Empirical evidence in this
respect can be seen in Dixon and Sherman (1990). Tobias and
Mendeisohn (1991); Kramer er al (1994); Moran (1994: 663): Murty and
Susan (1994); Chopra (1997), Manoharan (1996). As an alternative of this
method Garrod and Wills (1997:45-61) and Othman (2000) used choice
models to value non-use values of different standards of biodiversity.
Apart from these studies, opportunity cost approach also got attention in a
few case studies. e.g. Azzoni and Isai (1994) Norton-Griffiths and
Southey (1993) Shyamsundar and Kramer (1997) and Ninan er af (2001).

2.3.1. Valuing ecosystem functicns

A study by Ruitenbeek (1989) examines various economic values
(rainforest supply price) associated with the conservation of Korup forest
in Cameroon. The Korup project in Cameroon, Africa. 15 a forest
conservation project that is thought to deliver direct use value in the form
of non umber forest products, subststence, tourism and genetic materials
and indirect use values through other ecological services like watershed,
flood control and erosion control. This study adopts a soctal cost-benefit
analysis of the Korup project and finds out that there is a substantial net
economic benefit for the conservation option of forest as a land use
option. The estimated supply price of rain forest is 3,605 Cameroon
Francs. Although the study gives monetary values for each funcuon of
conserving the Korup forest. the study has not gone into the details of
how the conservation of biodiversity of Korup forest mediaies such
ecosvstem functions in maintaining the economic welfare ot the people.

Such economic ecological linkages can be seen in a study by Acharya



(2000) on biodiversity loss in Komadugu-Yobe riverine wetland in
Nigena.

Acharya (2000) examines the changes in the human welfare dve to
biodiversity loss in Komadugu-Yobe riverine wetland. This study has
assessed how the biodiversity impact of water development activities may
be analysed. The primary purpose of this study has been to show the
impact of hydrological changes on flood plain productivity and resulting
welfare changes stemming from losses of agricultural productivity and
wild resource availability. Moreover. the study examines certain evidence
regarding the use of wild resources especially the welfare changes for
wetland populations due to the impact of flooding on the availability and
diversity of thesc resources. This study hypothesises that biodiversity of
wild resources in terms of species abundance and species distribution are
likely to be determined by flood extent and groundwater [evels. Changes
in either flood extent or flooding pattern or groundwater leveis may
impact on species distribution and abundance. The study tries to capture
this effect on some species, which are not cultivated and are dependent on
flooding pattern within the wetland, e.g.. doum palm fronds. The study
adopts a production function approach to analyse the welfare implications
of biodiversity loss. It concludes that irrigation use and drinking water
supplies do not necessarily have to be an antithesis of tiodiversity
conservation in the ecosystem depending on these water systems. The
analysis shows that development should stop at the point where marginal
benefits equal marginal cost (in terms of biodiversity loss and other flood

plain productivity) to allow the remaining resources to support the down
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stream floodplain. This study restricts its analysis only for a single
species, that is, downt palm fronds, and thereiore, it is hkely that
iiwe irue vaiue for aii species lost in the lood plain as a consequence of
upstream development would be even higher. Both Ruitenbeek, (1989)
and Acharya (2000) do not mention any social issues associated with
species loss while valuing it. In this respect some evidence can be seen in
Roba's (2000) study of Marsabit forest Reserve in northern Kenya.

Roba's (2000) study of Marsabit Forest Reserve in Kenya
examines the costs and benefits of protected areas. One of the objectives
of the study has been to identify the main forest products and services
provided while mamntaining Mauarsabit Forest Reserve for the local
communities. and to examine the determinants of local communities’
dependence on forest. This study highlights certain property rights issues
also while valuing the gocds and services of the reserve to the local
people.

The author notes that the Reserve is privately managed and
conserved by an autonomous state agency. The demand for natural
resources by the local population is reflected in 1ilegal access to the
Reserve's resources leading to contlicts between the local population and
the state agency. Even though. notionally. the local people are excluded
from forest resources. the level of enforcement 1s such that the local
population considers the Reserve resources as a public good. In such a
situation. the study assesses the factors influencing resource use by the
local population berdering a forest Reserve assumimg that existing

institutions and local settungs deternune individual behaviours.
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The study uses both primary and sccondary data. A survey was
conducted among 203 houscholds selected from different locations of the
Reserve. It was found that the local people drew heavily on the forest
resources and the dwindling availability of fuel wood and forest products
over the years was attributed to more settlements around the forest and to
frequent droughts. It was also pointed out that the respondents were aware
of the human interference on the forest resources. At the same time they

were claiming losses due to crop destruction by wild life.

In this connection the study also assesses the people’s perception
regarding the indirect costs of damage to the forest habitat by asking the
respondents’ views on the consequences of forest conversion. It is
interesting to note that the respondents agreed that the forest ecosystem
might be cleared for alternative Jand uses such as agriculture and that this
would have consequences on their well-being. Their argument is that the
revenue raised from the Reserve benefits only the private agencies.
However, it 1s also important to note that they differ in their perceptions
regarding the main impact of forest clearance. While some noted that
forest clearance might have negative effects on surrounding areas. leading
to their desertification, for others the important outcomes of forest
conversion 1s the direct loss of forest products: water, fuel wood,
construction, timber and grazing. According to the author. the problem in
Marsabit Forest. as in many other protected areas. 15 that local
communities obtain a range of goods from the forest either at low prices
or they access them illegaliy. The economic tncentives encourage overuse

of these resources. The study notes two mimportant aspects. that s, the

42



property rights and relaxed access rules. In the light of the above, the
study urges the need to intluence the incentive structures to chcourage
conservation. A summing up of all these studies are given in Table 2.2.

Table 2.2. Empirical Evidences on the Valuation of Environmental Functions

Case Studies and | Nature of the Mcthodology Finding
Source Environmental
Function Valued
Korup Naunal Direct use value in the Cost-benefit Korup Conservation
Park (Ruitenbeek | form of non-timber | Analysis project ofters
[989) forest products, subxtantial net
subsistence, tourism The study ceonomic henelits
and genctic materials. ] conducted a as a land use option
survey of 357
Indirect use value in the | houscholds in The rain forest
form of watershed LELS supply price off
protection. flood 3605 Cameroon
control and erosion Francs per hectare
control per vear 1s esiimated
ater considering all
the benefits and

bcosts of

H vemseTy ation

Komadugu-Yobe Level of species i Production | The upstream

riverine wetland diversity in the outputs | Function Approch | agncultural

{Acharya 2000) of agriculture activities production
dominated by different | The study used supported by dam
hydrological regimes secondary data construction not

only fails to make
up for lost flood
plain productivity tn
terms of monetary
value but also
supports a lower
level of species

i diversity
Masabit Forest Examines the cost and Production The study explored
Reserve. Nothern | benefit of conserving Functnon Approch | different economic
Kenya (Roba Marsabit rain forest. , uses of forest
2000) This swdy idemtnies i The study uses products from
Various Services | both primary and | Masabit Reserve
provided by the secondan dala Forest and identifies
Marsabit Reserve ' varnicus factors
Forest 10 the local 1 A SUrvey among which influence the
communily E 203 houschoid TSSOUICe Use

i were conducted to
! generale primay
Cdata

Sowrce. Ruitenbeek ( 19891, Acharya ¢ 2006 and Roba (2000)
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These empirical evidences from Ruitenbeck (1989), Acharya
(2000) and Roba (2000) show that the goods and services from the
terrestrial ecosystems through marmntaining biodiversity have both direct
and indirect impacts on the human welfare. It depends not only on the
ecological processes but also on the social institutions existing at the local
level. In addition to these studies, there are a few other case studies,
which focuses on the valuation of non-marketed benefit of conserving
biodiversity by taking a demand side approach.

2.3.2. Valuing non-market henefits of species and ecosystems

Some empirical evidence on the valuation of non-market benefits of
biodiversity conservation can be seen in Dixon and Sherman (1990),
Tobias and Mendelsohn (1991); Kramer et al (1994). Moran (1994). Most
of these studies have used a demand side approach to value the

biodiversity of terrestrial ecosystems using contingent valuation or travel

cost methods.

Dixon and Sherman (1990) attempt to value the biodiversity of
Khao Yai national park. Thale Not non-hunting area and Soi1 Dao, a wild
life sanctuary in Thailand to examine various costs and benefits of these
protected areas. These studies present the costs and benefits identified
with protected areas supporting tropical forest conservation in a
developing country. Valuing biodiversity is one of the attempts made in
the study. The study tries 1o estimate the values of various goods and
services from these protected areas to the society in terms of maintaining
biodiversity. tourism, watershed protection. hydrological functions,

research and education etc.. However. due to insufficient data. this study
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could not express many of these values in monetary terms. It has also
considered the opportunity cost of the national park in terms of foregone
benefits associated with timber production, agriculture and traditional
uses. The opportunity costs have been quantified only in terms of the
foregone benefits of the traditional uses. For biodiversity maintenance,
more than 120 m baht per year has been estimated. This value has been
interpreted as option and existence value. The estimate has been done
based on ‘'willingness to pay' to ensure the continued existence of
elephants in the wild in Thailand. The average of the maximum
‘willingness’ to pay’ 1s 181 bhat. According to statisuics recorded by the
Natonal Parks Division. Thailand’s national parks attracted 4 million
people in 1985, 90 per cent of whom were Thais. [t 1s assumed that Thai
visitors vistt the park twice a year. Then there are 1.8 million Thai Park
users whose option and existence value for the continued existence of
elephants is equal to 325.8 m bhat. The 50 million non-park users in
Thailand are assumed to have an option and existence value equal to one
tenth of park uses, adding 900 million baht to the option and existence
value. Finally, assuming that in the absence of Khao Yai, the probability
of the continued existence of elephants n the wild in Thaland s reduced
by 10 per cent. Therefore, the combined option and existence value for
maintaining the biodiversity of Khao Yai per year for all Thai residerts
has been estimated at 122 million bhat or US$ 4.7 mullion. Thiy study has
been found to be a policy-oriented one that shows tounsm-related
benefits alone seems to justify the continued cxistence of protected areas.

The authors explain welfare improvement even among those who live in
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and around the protected area. Dixon and Sherman’s (1990) study shows
that people living 1n and around the Rescrve are willing to pay for the
conservation of elephants. Although the study has tried to value even the
off-site benefits of protected areas, sufficient information has not been
provided on the onsite benefits except that of tourism benefit. The study
has defined the category of users without specifically defining them. This
Is very important since many of the protected areas have inhabitants in or
around it. The study by Kramer er al (1994) shows the importance of
user’s relationship and rights with the protected area and its significance

in valuing brodiversity of a protected area.

Kramer et al (1994) evaluate the relative costs and benefits of the
formation of Mantadia National Park, in eastern Madagascar and find that
the direct dependants of the park have to forego a considerable amount of
subsistence benefit. This implies that the creauon of the park has a
negative impact on the welfare of the people living 1n and around the
park. A contingent valuation survey has been used to estimate the welfare
loss of the people living around the sanctuary. Respondents were asked
their 'willingness to accept' compensation for loss of access to land taken
for forming the Mantadia National Park. People's expressed ‘willingness
10 accept’ in terms of an annual payment (in kind) of rice shows that the
mean 'willingness to accept’ has been 200kg of rice per vear per
household (worth about US$ 61). Even thoogh the swdy assumes
implicitly that all people living in the periphery are material users of the
park which need not be the case elsewhere. the study conveys un

important point that local people suffer considerabie welfare loss when
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attempts arc made for biodiversity conservation. On the other hand, the
survey carried out among the tourist shows the mean 'willingness to pay’
for the preservation of the forest to be USS 65 per trip for the foreign
tourists. The study also warns that the reliance on 'willingness to pay’,
which is fundamental 1o the economic approach to valuation. tends to
overemphasise the value ascribed by richer foreigners (because of the
ability to pay element). Therefore, there is a need to incorporate social
goals like distnbutional equity to protect the rights as well as the needs of
the local residents and they need to be compensated for foregoing access
to iorest area designated as National Park. This study justifies the
preservation option of forest land compared to other land use options of
forest. A similar study of Tobias and Mendelsohn (1991) also has come
out with the same conclusion 1n a valuation stuady of biodiversity in Costa
Rica.

Tobias and Mendelsohn's (1991) study brings out the value for the
preservation of forest land taking the case of a forest reserve in Costa
Rica. The authors, in fact, estimate the value of ecotourism of a tropicai
rain forest site. the Monteverde Cloud Forest Biological Reserve (MCER)
in Costa Rica. Using the travel cost valuation technique they estimate the

'willingness to pay’ of local tourists to visit the Monteverde Cloud Forest

Biological Reserve (MCFR). The travel cost analysis 1s based on a cross
section analvsis of the 81 cantons in Costa Rica. Information on the
number of visitors 1s derived from the sample survey combined with data

on population size per canton to derive visitauon rate pei canton. Demand

for the site has been estimated as a function of price. population density
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and illiteracy rate. First they estimate an average consumer surplus of
about USE 35 and then extrapolate this figure over the entire VIsitor
population and arrive at a value of US$ 1250 per hectare as a recreational
use value of the forest. The study points out that since the preservation
cost of Costa Rican Rain Forest is between $30 and $100 per hectare and
that this measure of recreational value alone appears to provide a clear
justification for the expansion of biodiversity programme. However, this
study does not explain how this extrapolated amount ix going to bhe
beneficial for the local population and what would be the time horizon
required for them to realise the ecotourism benefits. Arguing  that
ecotourism benefit trom the Reserve ualone justifies the expansion of
biodiversity programme without considenny the adverse impact of such
programme on local people appears to be a partial approach. Similarly.
the study by Moran (1994) attempts to quantify the benefits associated
with the non-consumptive use of Kenyan parks and reserves. The
difference in Moran’s study is that 1t uses a stated preference method to
value biodiversity. The basic premise of the study 1s that the growing
population pressure on protected areas hastens the need to emphasise the
econormic  case for conservaion versus CcOmpeting reésource  uses.
perceived to provide more tangible returns. Using a contingent valuation
survey of expressed preference. this study estimates the consumer surplus
attached to current non-consumptive use of protected areas by foreign
visitors at $ 450 per annum. This studv concludes that this amount is more
than double the best available estimate of opportunity cost and appears (o
justify current use. Moran argues that this user surplus could be tapped for

the country’s economic development by way of park fee. which
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represents the most accessible market mechanism to finance revenue
sharmy and additional park investment. This study has taken a sample
from the tourist population of the park to estimate the non-market benefits
ot biodiversity using contingent valuation or travel cost method. Siace the
tourist has alrcady vistted the forest reserve, the consumer surplus
estimate shows the benefit to the users of the Reserve for tourism
pPUrposes.

Table 2.3. Empirical Evidences on Valuing Non-Marketed Benefits of Species and

Ecosvstem
[ Case Studies Nature of the Non- Methadology Finding
And Source Market Benefit
i Valued i
Natonal Parks of [ Option and existence | Contingent The option and
Tarland (Dixon and value for the | Valuauion Method extstence value for
Sherman 1990)) conlinued existence | muenLaning
of elephants in biodiversty s
f Thatrland National estimaled to be
i Parks ‘ USS 4.7 million for
; { I"all Thai residents
Biological Reserve | Recreational benefit | Travel Cost The study
of Costa Rica : i Method gstimalted
(Tobias and recreational use
Mendelsohn (1991} value of USS 1,250
per hectare of
btological reserve
in Costa Rica
Mantadia National Recreational benefit | Contingent The study
Park. Madagaskar Valuation Method estimnates the mean
{Kramer e: al 1994 ‘willingness to pay’
of US$ 65 per
foreign visilor
Kenyan Natinal Recreational benefit | Contingent The study
Parks (Moran 1994, Valuauon Method eslimates a
i consumer surplus
of US$ 450 per
i annum
Biodiversity " Nos-use value for ! Contingent The study
Restoration m South | bindiversity ! Vaiuation Method estimates |37
West France Crestoration ; Francs per person
(Desaigues and Ami l
2001) l

Soverce Dixon and Sherman 15900 Tobias and Mendelsohn (1991 ) Kramer eral 11994);
Moran (1994 Desaigues and Amn < 20010
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An attempt to value the consumer surplus of nonusers can bhe scen
iz Desaigues and Ami (2001:73-86). This study tries to evaluate the
benefits of biodiversity restoration in the south west of France along the
Garonne River ripartan forest. A contingent valuation method has been
applied. A representative sample 402 respondent has been interviewed to
elicit the "willingness to pay' for the restoration programme. The study
estimated a mean ‘willingness to pay' of 137 francs per respondent.
However. halfl of the populations™ "willingness to pay' is equal to zero.
The study concludes that restoration of the riparian forest is not a priority
but considered desirable. A summuary of these siudies has been given in
Table 2.3.

2.3.3. Valuing different levels of biodiversity

Garrod and Withis (1997) and Othman 2000) have used choice models to
value the non-use values of different standards of biodiversity. These
studies have used a number of alternative biodiversity standards that are
compared and valued with each other. Using choitce models, Garrod and
Willis (1997) have attempted to value the biodiversity of British forest.

A study of Garrod and Willis (1997) applies a contingent ranking
(an ordered choice experniment) method for valuing biodiversity of the
British forests. The basic objectuve of this study has been to investigate
public preferences for enhancing biodiversity m Bntish forests through
investment in diversification and restructuning. The authors present four
different standards of biodiversity level to the people to elicit their choice
(Garrod and Willis 1997:47). The ~stady adopts the focus group imnterviews

and survey methods among 650 houscholds to ehicit choice over diversity
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conservation. The ordinary ranked responses have been used o estimate a
discrete choice probability model. The study has come to the conclusion
that substantial non-use values would be generated if the United Kingdom
Forestry Commission has 1o continue its current efforts to develop
management practices that promote an increase in biodiversity across a
large area of its commercial holdings.

Table 2.4. Empirical Evidences on Valuing Different Standards of Biodiversity

Case Studies Naturc of Biodiversity | Methodology Finding

and Source Valuation

British Foresi The authors elicis Conntigent This study tinds

(Carrod and Wilhs people’s chowee for ' Ranking substatial non-use

1997, different standards of values to suppaort
biodiversity in Bnittsh -+ A sample of 6500 | the conservation
forest 1‘ respondents were | efforts in UK forest

‘ mterviwed
Mangrove Forest in The author asked the | Choice Study csumates
Malaysia respondents to valuz 2 | Modelling 8.84 Malaysian

(Othman 2000

sct o brodiversity
manaysement options

ringit to avoid the
j loss of biodiversty
: in mangroves and
i 18.28 Malysian

| ringit to improve

| the resource

Source: Garrod and Willis1997; Othman 2000

A similar application of choice experiment of valuing resource use
options of a mangrove forest can be seen in Othman (2000). The main
objective of Othman’s (2000) paper 1s to identify whether there exists a
more desirable (Pareto improving) management plan, relative to the
current plan from the public point of view. This study deals with the non-

market benefits of Matang Margrove forest in Malaysia. In the study. the
respondents are presented wiiht & ~et of management options and asked to
choose the most desirable option. Appiving a multinomial logit model.

this study estimates 8.84 Malaysiun ningit to avoid the degradation of
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mangrove (equivalent surplus) and 18.28 Malaysian ringit (compensating
surplus) for an improvement of resource. A summary of these studies has
been given in Table 2.4 .

2.3.4. Valuing biodiversity using opportunity cost approach

The opportunity cost approach for valuing biodiversity estimates the
benefits of various developmental projects lost if an alternative that
preserves biodiversity 1s selected. These studies give a basis for
judgement among different environmental protection alternatives and
between these and other investment projects. Azzoni and Isai (1994) note
that preserving 7.68 per cent of Sao Paulo State's territory of Brazil will
lead to @ maximum decrease in the State's yearly Gross Domestic Product
of 0.5 per cent assuming that land productivity of the country for ali areas
1s the same. Norton-Griffiths and Southev (1995) note that Kenva has to
forego 2.8 per cent of its Gross Domestic Product from livestock and
agriculture in terms of biodiversity conservation. Shvamsundar and
Kramer (1997) maintain that the net benefit foregone by an average
household in Madagascar due to the creation of Mantadia National Park is
US$419 per annum. Ninan e af (2001 note that in India the net present
value of non-timber forest products foregone by the tribal communities of
Rajiv Gandhi National Park is US$ 1,428 assuming a 25-year time span at
10-per cent discount rate. This approach cf valuing environmental
protection to decide investment prionies in conservation may not reveal
the true economic value for conservation with given social preferences for

conservation. A summary of these studses have deen given in Table 2.5
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Table 2.5. Empirical Evidences on Valuing the Opportunity Cost of Biodiversty

Conservation

Case Studres and
Source

Nature of
{ Exvironmental
| Vatuanon

Methodoiog

Findiny

Opportunity cost of
preserving 7.68 per
cent of Sac Pauio
Terntory of Braznl
(Azzom and Isa
1594)

Value the potenual

i 1oss of production in
the protected areas

Opportunity Cost
Approach

The study
estimates that the
foregone benefit of
7.68 per cent of the
total area of Sao
Paulo temiory of
Bras! is (1.OS per
cent of 1ts Gross
Domesuc Product.

Opportunity cost of
biodiversty
conservation in
Kenva (Norton-
Griffiths and
Southey 1995)

Value the potential
loss of agriculture
and Itvestock benefit

Opportunity Cost
Approach

The study
cstimates that the
foregone benefit of
biodiversty
conservation in
Kenya to be around
2.8 per cent of its
Gross Domestic
Product

Opportunity cost of
conserving Rajiv
Gandhi National
Park. Nagarhole,
India iNinan er al
2001

Value the potennial
loss of non-imber
forest product benefit
to tribal population

t lving 1n and around

the National Park

Opportunity Cost
Approach

The study
estimates a net
present value of
US$ 1.428
assurming a 25 year
time span at 10
percentage
discount rate.

Source: Arzom and Isan (1994); Norton-Griffiths and Southey (1993 Ninan er af (2001)

2.3.5. Biodiversity valuation in India

Studies pertaining to the economic value of biodiversity are few in India.
Murty and Susan (1994); Chopra (1997). Manoharan (1996); and Ninan er
al (2001) examine the economic value of biodiversity in various terrestrial
ecosystems of India. Murty and Susan (1994) attempts a social cost-
benefit analysis of Keoladeo National Park in Rajasthan. The study has
adopted both market and non-market method to estimate various

economic values of the park. It is maintained that non-use value< accruing
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to tourists are captured by contingent valuation method. The study shows
anv average 'willingness to pay’ for recreation of a domestic tourist to be
R 1902 and an international tourist to be Ry 165.8. Having visited the
park, the tourist might not be non-user, therefore, the value estimated
might not show strictly the non-use benefit of the park. Therefore, the
study partially captures the non-use value. In continuation of this study.
Chopra (1997) has conducted a study on the non-use value of conserving
Kceoladeo National Park in Rajasthan. India covering various stakeholders
of the park in the analysis. Applying the travel cost method (68 Indian
tourists and 43 foreign tourists), the study estimate the consumer surplus
per traveller at Rs 427 per visit by Indians and Ry 432 per visit by
foreigners. The 'willingness to pay' of a scientist as an enlightened non-
user 1s reported at Rs 475 per persen (once for all payment). This study
has ranked the values of other stakeholders (villagers) living adjacent 10
the park and scientists using mulucnteria analysis. The multcritena
analysis expects a fair degree of conflict between stakeholders’
perceptions. However, the studv shows that there exists significant areas
of agreement as well. This study bhas taken tourists and scientist
population to estimate the non-—marketed benefits. Since there is a
majority of the general public. who are nonusers. they may hold non-user
values for the park. ignoring these values may lead to underestimation of

the non-use values. Hadker er @l (1997) gives an example from this angle.

Hadker 7 al (1957) explore the possibility of estimating the
'willingness to pay of the general public to protect and enhance the

biodiversity of Bomvli Natienal Park 1in Maharashtra State. India. This
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study survey the urban houscholds of Bombay and elicited their
‘willingness to pay’ for the maintenance and preservation of Borivli
National Park using the contingent valuation method. Although the
validation of the technique employed is one of the objectives of the study,
it empirically justifies the preservation of Borivli National Park. Despite
India being a developing country with medium to low income levels. the
evidence presented in this study suggests that people are 'willing to pay’
for preserving environmental amenities. The study finds out that the
houscholds are 'willing to pay’ Rs 7.5 per month for the next five years.
This amount has been extrapolated to arrive at the 'willingness w pay’ for
Bombay. which shows a 'willingness to pay’ of Rs 20 million cach month
for the next five years. suggesting a strong interest in environmenial
conservation from the side of the general public. It 1s to be noted that the
study concludes that there 1s willingness on the part of Bombay residents
to pay for environmental preservation. It is not clear what type of value
whether option or existence value that motivates this payment. A
distinction between these two ivpes of values might help the policy maker
to judge whether the interests of the residents of Bombay
environmental conservation 1s a sustainable one on the basis of which
further policies for conservation could be formulated. However. this study
has not covered the rural population within the purview of general public.
Ninan et af (2001 make scme attempt to see the non-use value of rural
population to conserve biodiversity.

Ninan er af 12001 present a study of Rajiv Gandhi (Nagarhole)

National Park in Kamataka State of India. which shows that even today
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the tribal communitics depend considerably on the national park for their
livehihood. These include the collection of honey, bamboo. medicinal
plants, fibre, oilseeds. gum. hark, fuel wood. erc. It is to he noted that the
cco-development programme which aims to conserve biodiversity by
addressing both the impact of local people on protected areas and the
impact of protected areas on local people is being implemented in the
National Park. Rehabilitation of the tribal communities living inside the
National Park 1s one of the programme that is going on, as the scttlements
nside the National Park 1s illegal as per the Indian Wild Life Act (972
The government has offered a rehabilitation package to the tribul
communities. which includes 5 acres of land and constructed houses and
has extended other help to them to cope up with the new place outside the
forest. Although the proposed plan has been to rehabilitate around {.530
households between 1993 and 1996 (World Bank 1996). so far only 50
households had been rehabilitated. In this context, the study addresses the
guestion as to what are the variables influencing their 'willingness to
accept' the offer. The study concludes that those who are not fully
convinced about the economic activities that they could undertake after
rehabilitation are not willing to accept the offer and move out of the
forest. It has also been brought out in the study that people earning
income from their work in the nearby coffee estates are retuctant to move
out of the forest and those who derive income from ncn-timber foresi
products show a positive sign towards the probability of accepting the
offer. It has been explained that it could be due to the fear that they might

lose their work in the coffee estale~ it thev are rehabilitated outside the



forest which is far away from the coffee estates. The study does not shed
light on the type of nights that the tribes have in the National Park. who
were the inhabitants there much before it was declared as a national park.
Probing into the property rights of the tribes and how it is getting affected
or changes during the transition period of rehabilitation and also after
rehabilitation merits attention here. Similarly, examining the economic
incentives that are influencing them either to leave the forest or stay back
in the forest would have made the study much more enlightening.

An analysis of non-use value of tourists in the Periyar Tiger
Reserve in Kerala, India. can be seen in Manoharan (1996). This study
tnes to value the ecotourism benefit of the Periyar Tiger Reserve using
travel cost method and contingent valuation. The travel cost method has
been applied only to local tourists whereas the contingent valuation
methoda has been applied to Indian and foreign tourists to estimate the
consumer surplus. Linear travel cost function has been applied to estimate
the consumer surplus of local (Kerala) travellers. This function considers
visitation rate. density of population and effective literacy rate as the
explanatory vaniables of the trave! cost tunction. The study applies
contingent valuation method for both Indian and foreign tounsts to ehceit
non-market value of the Periyar Tiger Reserve. The study shows the
consumer surpins value of Rs 9.87 for the Indian visitors outside Kerala,
Rs 5.30 for 2 Kerala visitor and Rs 140 for a foreign visitor (Manoharan
1996). The results of the study show that the Penivar Tiger Reserve has

immense potentizl for ecotourism development. However. this study
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households in the study area. This study finds that the forest conversion
1s socially, economically and environmentally justifiable in the lowland
part of the study arca at 5 and 8 percentage of social discount rate. The
study points out that in Idukki district. one acre of forest provides
approximately Rs 34,352 benefit 10 the local economy. This value
includes the benefit of the flow of both major and minor forest produce
from the forest (Govindaru 1994:200). In order 10 work out the total value
of one acre forest, the researcher has added the value of the stock of
timber and fuel wood at 1989-90 prices with ather flow benefits (without
discounting) of the forest (Govindaru 1994:168). However, there is a
conceptual problem of aggregating the value of the stock of forest with
the flow of benefits (without discounting) from the forest. A summary of

the studies canducted in India has been given in Table 2.6.

Table 2.6. Studies Conducted in India on the Valaation of Biodiversity Conservation

Case Studies and Nature of the Methodology | Finding
Source Environmental
Benefit

{a) (b) (c) (d)
Keoladio National Park, | Recreational Contingent The study estimates
Bharathpur (Murty and | benefit Valuation an average
Susan 1994) Method ¢ willingness to pay' of

Rs 10.03 for

domestic tourists and
Rs 165.8 for foreign

tounsts.
Keoladeo National Stakeholders Travel Cost The study estimales
Park, Bharathpur nonuse values for | Method the consumer surplus
(Chopra 1997) biodiversty per traveller Rs 427
conservation Conducted a per visit by Indian
SuTVEY among and Rs 432 per visit
VarToms by foreugners, The
stakehoiders ‘willingness to pay’ of
such as domestic | a screntist 1s Rs 475
and foreign PCT PeTSOn. |

Lounsits, !
| SCICTHISTS 10

[

Conrinued
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(a) (hi (c) (W ]
Borvli National Park Non-use values of | Contingent The study estimates
Muaharashtra (Hadker er | urhan houscholds | Valuation

the "withingness o

L TUENT cae TYLL b o .
vee tooe Pt Aty Mothod Pas g K 73 per
! menth tor a pertod of
i : ' .
Joveuns

Rapv Gandhi Natonal | "Wallingness ta Contingent The study finds that

Puark Karnataka (Nman | aceept w retocate | Valuatnion those who are not

of ul 2001 ! the tribal Mcthod consimeed about the
{ population hving programme and those
inside the park who hase other

cmplos ment
QPPOTIUMINILCS 47¢
refuctant to acvept the
oftered rehatnhanen

Conducted a
survey among |

165 households $

‘ in the study area |

Sonrce. Murty and Susan 1994 Chopra 1997 Hadker er af 1997 Ninan e al 2001
Manoharan 1996: Schooi of Soval Saence 1999, Govindaru 195,

; package
Peniyar Tiger Resenve ¢ Reereational Contingent The ~tudy estunates a
Kerala tManoharan 1 Benefit Valuation Consunmer ~urplus of
194961 Method R< 3 2htor a Kerala
Visitor and Ry 140
[or a4 torena visitor.
Peniyar Tiger Reseerve. 0 Providing The study Fucel wood. fodder, ¢
Kerala (School of intormanon about | Conducted a bark and Zruss are the !
Soxial Scrence 1999 varicus forest Rapid Rural imperiant valuable
products trom Apraisal products collected at
| PTR to local the local Jevel
__population
Reserve Forestin Esumaled the i Market The study estimales a |
Idukki District Kerala | total value of ane | Valuation total value of Rs
(Govindaru 1994) v acre of forest Method 34.352 per acre of the
| forest at 1989-90
! The study prives
|
!

2.4. Summary

The above review points out several important issues related to the
economic aspects of biodiversity conservation. There are adequate
references that provide information on the value of biodiversity to the
society. It is noted that the distribution of propersty right accordingly

determines the uappropriale structure of payments or compensation
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embodied in the incentive for natural resource conservation. waevcr.
there are very limited case studies which have probed deeply into these
issues while valuing biediversity conservition In the case of iropical
forest land preservation for biodiversity conservation, although the
property right is vested with the nation state. there are various types of
imformal property rights that persist at local and regional levels. For
cxample, the existence of de facto withdrawal right and de fucto access
right at local and regioral levels in a number of Nuational Parks and Wild
Life Sanctuaries in India. Hence. without 1gnoring various property right
issues at the local tevel in the context of the conservation of brodiversiy.
this study focus on local peoples’ preterence and value to avoid the loss of
biodiversity in a protected area in the Western Ghats region oi Keraia

State.
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Chapter 3

METHODOLOGY AND ANALYTICAL FRAMEWORK

3.1. Introduction

This chapter concerns with the methodology and analytical frarnework of
the study. Since, the major objective of the study is 10 estimate the use
and non-use values of biodiversity in the Periyar Tiger Reserve. the
concepts related to economic value. typology and the importance of
property rights in valuation. the methods used for value elicitation,
namely, contingent valuation and the details of data collection. ¢ic.. have
been explained in this chapter. Moreover. at the outset. data and methods
adopted to present the overview of the Western Ghats region of Kerala
and the 'business as usual scenario’ of the Periyar Tiger Reserve has also
been explained in this chapter.

3.2. Data and Method Used to Present the Overview of Western
Ghats Region

To begin with. an overview of the Western Ghats region has been carried
out in terms of the extent of deforestation, status of biodiversity, forest
land use, etc. The overview has heen presented after surveving the
relevant literature and analysing secondary sources of data. The extent ot
forest cover and the extent ot deforestation in the region at different time
points have been examined to study the impiications of habinat loss on
biodiversity. For this, the review of studies dealing with the deforestation

in this region was supplemented with the data trom Forest Statistcs,



Forest Survey of fndia, esc. The forest lund use has been examined in
terms of extractive and non-extractive uses. The exirictive use of the
torest land has been defired as the use of forest land fos various tangible
or extractive benelits such as conversion of forest land to agriculture, use
of the land for the forest products collection, ¢fc. For this. the data from
'Forcslf Statistics for the period 1957 to 1994 have been used. On the other
hand. the non-extractive use which is the conservation option of forest
land with a well defined objective of preserving the unspoilt natural forest
has been examined using the data published by the Forest Department of
Kerala. In this the growth of protected arcas in Kerala. details of tourism,
income and expenditure of protected areas have examined.

The present state of affairs of the Periyar Tiger Reserve which is
termed as a ‘business as usual scenario” has also been examined with
reference to the decline n species diversity, the income and expenditure
of the Reserve and the various anthropogenic pressures in the Reserve.
The purpose of examining the 'business as usual scemario’ 1s to have a
clear idea of the existing state of affairs of the Periyar Tiger Reserve und
to have a better understanding of the context in which the India-
Ecodevelopment Project was launched. This helps us to identity the
reference level of welfare for carrying out the valuation. A Rapid Rural
Appraisal was carried out in the periphery of the Reserve to get a detailed
information about the forest dependency and other types of interactions
that people have with the Reserve. The information gathered during the

¥

Rapid Rural Appraisal shows that although the Reserve was a protected
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arca where people perceived different types of rights in it. This
necessitated a decper understanding of the rights that they perceive before

carrying out the valuation.

3.3. Economic Value and Typology of Property Rights

The basic premise of welfare economic approach to the individual's
welfare for an environmental improvement is that individuals make
welfare optimising consumption decisions. These decisions are captured
in consumer demand functions with respect to available goods and
services. The environmental attributes also can enter into the demand
functions of the 'mdi\fidual (Braden and Kolstad 1991:7). This approach,
as in the case of a private commodity, assumes that the price people are
willing to pay for an environmental improvement indicates their
economic value for better environment and vice versa. This implies that
as in the case of a private commodity, people’s preference for the
environment is the origin of economic value for the environment. The
economic valuation of environment tries to translate people’s preference
for environmental good into a monetary measure. People’s preference for
a good is assumed to be revealed by the maximum sum of money they are
willing to pay to acquire the good or by the minimum sum they are
willing to accept to give up the good. The 'willingness to pay' and
'willingness to accept' translate people’s underlying preference into a
measurable monetary indicator. In fact, the revealed 'willingness to pay’

and 'willingness to accept’ represent the lotal economic value of the good
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(Hoevenagel 1994:4). Contingent valuation method is generally used for
eliciting people’s "willingness (o pay’ or accept to acquire a good or give
up a good. Here. the prominent question is how the economic value of a
good is related with its property right structure.. In this respect, some
evidence can be seen in Coase (1960). Mitchel and Carson (1989);

Perrings et al (1995); Dasgupta (1996).

It 1s perceived that market is an institution that makes available (o
interested parties the opportunities to negotiate a mutually advantageous
course of action. However, in order that someone is able to negotiate.
they need to know the extent to which they are empowered to negotiate.
the extent to which other parties are empowered to negotiate, and so on.
In other words. for one to be able 1o negouate. one needs to know what
one can negotiate with, and what the other parties can negotiate with and
so forth. Therefore, the functioning of the market is linked closely to the
structure of property rights (Coase 1960; Dasgupta 1996:9). Since the
—
market, property right and value are ciosely linked, it is important to ask
what type of property right one has and to consider 1t while valuing

biodiversity conservation in a protected area. Let us explain the
dimensions of property right regime and further explain how it gains
importance in the context of valuing biodiversity conservation in

protected areas like the Periyar Tiger Reserve.

According to Starrett (2001), the scope of the exercising group is

an important dimension on which the property rights regimes differ. In
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this, distinction is made at four levels of property rights such as private,
collective, government and open. A private property regime is one that is
i : .

exercised by a single individual. A colicctive property regime is one

exercised by some specific group. When collective is a political entity, we

refer to the associated right as a government property right where the
entity could be anything from a state to a country. An cxample of
government property 1s the National Park or the Wildlife Sanctuary.

-

When the collective ts "all" we refer to the right as an open right. An

exampie is unrcgulated fisheries.

rRights can evolve a varying degree of control over the associated
resource. It should be noted that at Schlager and Ostrom (1992) define
two types of righls]: the right to use and nght to regulate (Figure 3.1).

Use Righit:- includes access and withdrawal rights.

Access Right:- The right 1o enjoy or experience the resource but
without changing it quantitatively or qualitatively. In other words, it is a
right to enter a defined physical property.

Withidrawal Right:- The right to diminish the resource in some

specified quantitative or qualitative way. In other words, it is the right to

obtain the products of a resource.

: Schlager and Ostrom (1992) specify these rights in the case of collective
decision-making for common pool resource management.
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As an example, a person who enters a national park has access but
not withdrawal rights. By contrast, a person who enters the forest with
licenee to collect hiological products has both access and withdrawa!

right. In other words, access rights are inevitable for having withdrawal

rights.

Regulation Right includes management, exclusion, and alienation.

Management:- The management rights are defined as the right to
regulate internal use patterns and transform the resource by making
improvements or altering the nature of the resource and to determine how

any associated benefits or costs are to be distributed.

Exclusion:- The nght to determine who will have access or

withdrawal rights, on what term these rights will be granted and how

these rights may be transferred.

Alienation:- The right to sell or lease either of the other regulation

rights.

Suppose some of these rights are defined and granted to the
individuals or groups and enforced by the government, we call them as de
Jure nights. In de jure rights individuals are given lawful recognition by
formal, legal instrumentalities. On the other hand. property rights may
also originate among individuals who are not necessarily direct resource
users. These rights over the resource under consideration could have
existed even before the declaration of the resource as a protected area for

biodiversity conservation. In such cases, those resource users perceive
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such rights and enforce these rights among themselvés and consider them
as de jure until it is challenged legally.

A protected area like Periyar Tiger Reserve is a state property and,
therefore, 1s different from common pool resources. Here, the State or the
Govemm;nl decides who should have what rights in the protected area.
For example, there is a famous temple in Periyar Tiger Reserve and from
ume immemorial pilgrimage is undertaken. It is conceived as the right of
the pilgrims to use the Reserve for the purpose of pilgrimage. Since the
Peniyar Tiger Reserve 1s given the status of a National Park by the State
government no huiman activities are allowed and. therefore, the rights of
the pilgrims could be considered as a de facto right as it is not the right
granted by the government but it 15 conventional from time immemorial.
On the other hand, access rights are permitted for ecotourism purposes
and as a result are 7de Jure. However, the local communities perceive a
varied de fucto right with respect to withdrawal rights and collect several
forest products mostly for their livelihood and subsistence needs. In the
case of a common pool resource, it has been pointed out that the existence

of de facto rights is beneficial to some extent. This 1s because the resource

: : 2
users may try to evolve strategies that reduce the inefficient outcomes”.

2 Schlager and Ostrom give an example of fisheries where many of the de
facto arrangements substantially reduce the incentive to over-invest in
harvesting efforts and to dissipate rent that fishers face in open access
fishery (1992:255).
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However, in the case of protected areas it is not so. It always led to a
conflict between the state authorities and local people, because the state
always considered it as an illegal operation. It has been pointed out that
the protected areas established for biodiversity conservation in India are

affected by the continued existence of rights of the local people, mainly

S

arising out of a continuation of conventional arrangements (Chopra

1998:3337). This being the state of affairs with respect to the rights over

the protected areas several important issues emerge.

As all de jure rights are with the state agency what would be the
incentive for the de facto right holders 1o avoid the degradation of
biodiversity in the protected areas? Another issue is regarding the
monetary value derived by those who exercise withdrawal rnights.
especially from the collection of various minor forest products. An
important question raised is as to whether they value the conservation of
biodiversity. If so, what would be their preference towards a specific
biodiversity conservation project such as India-Ecodevelopiment that aims
to avoid the degradation of biodiversity. Answering these questions are
important since the aim of the India-Ecodevelopment Project, which 1s
implemented in the Periyar Tiger Reserve. is to reduce the impact of the
local people on protected areas and of the protected areas on local people

(World Bank 1996:3).
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3.4. Analytical Framework of the Study

Keeping the above in view, the stakeholders of Periyar Tiger Reserve can
be classitied into two categories such as those at the individual level and
those at the organisational level. Let us take the issues related to the
stakeholders at the individual level®. Here, it is important to find out as to
what extent do the local people living in the periphery depend upon the
Reserve or to what extent do they exercise the de fucto withdrawal rights
in the protected areas designated for the conservation of biodiversity?
Second., what would be the welfare implications of the new project
targeted towards avording the degradation of biodiversity in the protected
area as envisaged under the India-Ecodevelopment Project. Third 1s the
measurement problem of the welfare chunge due to the introduction of the
India-Ecodevelopment Project. These issues have been addressed in the
case of the Periyar Tiger Reserve.

At first. a Rapid Rural Appraisal was carried out in the study area
to identify the different types of interactions that peoplc were having with
the Periyar Tiger Reserve. Based on the information gathered during the
Rapid Rural Appraisal and using the property rights concepts of
withdrawal and access rights, we classified the stakeholders at the

individual level of the Periyar Tiger Reserve into two categories. Those

who exercise withdrawal rights and those who exercise access rights.

“ This research has focused more on stakeholders at the individual level.
However. an overview of the interaction of stakeholders at the
organisational level has been attempted in Chapter 5.
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Since, legally no withdrawal rights are allowed in a protected area, all are

de: facto or perceived right holders. As withdrawal rights cannot be

[y

exereised  without aceess mights it s implicit in - withdvawal gl
Sccondly. there are access rights, which can be cither as de fucto or de
Jure depending upon the purpose for which it is exercised. For a tourist it
is a de jure right in a specified tourist zone and for others, for example. it
is a de fucto or perceived. We decided upon two major classifications due
to the reason that it 1s only the people living in the periphery who are
mostly interested in the exercise of the de facto withdrawal nghts. In
other words, they use access rights mainly to exercise their withdrawal

rights. These categories of people are not generally interested 1n using

access right without being accompanied by a withdrawal right. Figure 3.2
presents a schematic representation of this classification in the case of
Perivar Tiger Reserve. Now. assuming that the exercise of withdrawal
right 15 basically consumptive in nature”, attention has to be given 1o
withdrawal rights and the extent to which it is exercised. Therefore. there
is a need to measure the value appropriated by the local communities by

exercising withdrawal rights and the factors determining it.

Of course, this assumption is subject to the carrying capacity of the
ecosystem and the negative externalities created on it by the excessive
exercise of the withdrawal rights. A brief idea of this has been given in
Chapter 5 on the Periyar Tiger Reserve while explaining the ‘business as
usual scenario’.
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Recall that it is in the ‘business as usual scenario’ that the India-
Ecodevelopment Project directed towards taking various measures to
arrest the degradation of the Perivar Tiger Reserve s introduced,
Therefore, in this context the important question that arises 1s regarding
the wellare implications of the new initiative for biodiversity conservation
in Periyar Tiger Reserve. This has been captured through eliciting the
“willingness to pay’ of the local people to avoid the degradation of
brodiversity in the Peniyar Tiger Reserve through a contingent valuation
survey  As one of the components of India-Ecodevelopment Project is to
solicit the mmvolvement of local people in the protected area management,
would the local people be willing to participate in the preject 1s also an
umportant question. Another interesting question s regarding how people
Biving tar away {rom the Pertvar Tiger Reserve but living in the same state
value the proposed biodiversity conservation project. The value might
artse. ~since avoidance of biodiversity degradation enhances the non-
consumptive benefits to those who exercise access rights.5 Each of these

issues huas been addressed in the following sections.

3.4.1. The case of withdrawal rights

It has been pointed out that the people living in the periphery of the
Pervar Tiger Reserve depend on the Reserve for various minor forest

products (World Bank 1996:97: School of Social Science 1999:24). They

Non-consumptive benefits are those benefits, which derive from various
non-consumptive uses of the ecosystem such as viewing. camping,
photographing. etc. (Jakobsson and Dragun, 1996:53).
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are considered as those who exercise de facto withdrawal rights in this

study.

in order o understand the extem of peopie’s dependence on the
protected arca. data have been collected by conducting a survey among
the people living in the periphery of the Periyar Tiger Reserve using a
stratified random sampling procedure the details of which have been
presented in Chapter 6. In the survey, they are reported to have been
deriving various benefits from the protected area mostly in the form of
non-timber forest products. They are also reported suftering crop damages
duc to the attack from the wildhife in the Reserve. It 1s a two-way
interaction. Therefore. the difference between the value of the resources
collected by the villagers and the value of the crop damage due to the
wildhite attack would give an idea of the actual benetits appropriated by
them from the Reserve. The valuation of these are more direct as these
products have either a market value or price that can be imputed using the
price of substitutes (Godoy and Markandya 1993). The value appropriated
by the villagers from the forest by exercising their withdrawal nights can
be termed as a benehit from the Reserve before the introduction of the
India-Ecodevelopment Project.

However. with the inception of India-Ecodevelopment Project that

seeks 1o reduce the impact of local people on the protected arca, these
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