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Promoting a ‘GDP of the Poor’:
The Imperative of Integrating
Ecosystems Valuation in
Development Policy

ABSTRACT

This paper argues in favour of integrating valuation of ecosystem
services in development policy planning in India. The paper presents
three cases where monetary values of ecosystem services have been
estimated to illustrate the significance of the exercise: the Terai Arc
Landscape (TAL) in Uttarakhand, the Kunigal Wetlands in Karnataka,
and the Indian Sundarbans Delta (ISD) in West Bengal. The first two
cases highlight the ecosystem-livelihoods linkages, and the third
emphasises integrating ecosystem service values in climate change
adaptation decision frameworks. Using the conceptualisation of
ecosystem services as comprising a “GDP of the poor”, the paper defines
“ecosystem dependency index/ ratio” as ratio of sum of values of
ecosystem services and total incomes of the economy of the ecosystem
or landscape. The paper concludes that a new strategic direction of the
development paradigm in India should entail the long-term
sustainability concerns that integrate conservation in the development
paradigm through ecosystem service valuation.

Attribution: Nilanjan Ghosh, “Promoting a ‘GDP of the Poor’: The Imperative of
Integrating Ecosystems Valuation in Development Policy,” ORF Occasional Paper No. 239,
March 2020, Observer Research Foundation.
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I. INTRODUCTION

The “growth-fetishism” of the developing world, whose myopic
development vision is oblivious to broader ecological concerns, has
brought about an inextricable externality: the negative impacts on the
ecosystem, its structure and functions, and consequently the services
provided by them."” These ecosystem services are free of cost, often have
the nature of “public goods™ and are devoid of markets.** Communities
dwelling in and around a natural ecosystem tend to have a high degree of
dependency on the various goods and services provided by the
ecosystem. While such dependency diminishes with distance from the
natural ecosystem, humanity has a fundamental reliance on these
critical services provided by the ecosystem through various supply-
chains.’ This paper will argue that ecosystem issues should be considered
in the broader developmental concerns as human well-being is
intrinsically linked to the ecosystem services. The paper aims to
understand the importance of the ecosystem in the broader
development landscape of the Indian economy through the lens of
valuation of ecosystem services.

The publication that first highlighted humans’ reliance on
ecosystems services is Man’s Impact on the Global Environment,” which
provided a list of “environmental services”. This list was later expanded
by Holdren and Ehrlich (1974)." Even later, Ehrlich and Ehrlich (1981)°
redelineated these services as “public services of the global ecosystem”
and “nature’s services”, and finally coined the term “ecosystem

services”.

a  Apublicgoodisacommodity or service provided to all members of a society, either by
the government or by a private individual or organisation. Due to this nature of the
provision, consumption of a public good does not reduce its availability to others and
no one is deprived of it. That is why it is said to have the characteristic of “non-
excludability” and “non-rivalry” in consumption.
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In the 1990s and 2000s, strands of literature offered various
definitions of ecosystem services, which have mostly been divergent
particularly in relation to ecosystem processes and functions. For
example, while Daily (1997: 3)° defined ecosystem services as “the
conditions and processes through which natural ecosystems and the
species that make them up, sustain and fulfil human life”, the definition
offered by Costanza et al (1997: 254)" differs: ‘functions’ is “the habitat,
biological or system properties or processes of ecosystems”, and services
are the benefits derived by humans from these functions. Processes,
therefore, are integral components of functions.""*" Scott et al (1998)"
define processes as “interactions among elements of the ecosystem”,
functions as “aspects of the processes that affect humans or key aspects
of the ecosystem itself...the purposes of the processes” and services as
“attributes of ecological functions that are valued by humans”.
Therefore, functions occur biologically and chemically in ecosystems,
regardless of human presence. Services, however, are based on human

15
needs, uses, and preferences.

Despite the repeated acknowledgement in scientific literature since
the 1970s of the fundamental services rendered by nature to human
society, the critical conceptual breakthrough came with the publication
of the Millennium Ecosystem Assessment or MA (2005)," which classified
ecosystem services into four major categories: provisioning (food, water
and fishery); regulating (climate regulation and carbon sequestration);
supporting (nutrient cycles and crop pollination); and cultural (spiritual
and recreational benefits, tourism). The Economics of Ecology and
Biodiversity or TEEB," while synthesising work in this field, revised the
MA definition and replaced “supporting services” with “habitat
services”, and “ecosystem functions” that “are defined as a subset of the
interactions between ecosystem structure and processes that underpin

the capacity of an ecosystem to provide goods and services”."
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Both MA™ and TEEB® helped create an understanding of the direct
linkage between human society and biodiversity: for every bit of
existence of human society, there is a critical need for the biodiversity as
a “stock” to exist, to ensure the “flow” of these ecosystem services.
TEEB” acknowledged that these ecosystem services constitute the “GDP
of the poor”, as their incomes and survival are dependent on the
ecosystem, reverberating the idea already expressed in Sukhdev’s 2009”
paper in Nature.

Conservation as a “selfish human need”

The Club of Rome’s The Limits to Growth thesis reiterated the Malthusian
creed of the “approaching doomsday” of human civilisation through
mindless destruction of the natural resource base.”” At the same time,
there was an emphasis on the human response towards better
understanding of ecosystems-society interactions by obtaining
knowledge through extensive research, global assessments, and
conventions. Over time, the accrual of scientific knowledge on human-
nature interactions brought about two important recognitions: there is
bi-directional causality between ecosystem and the economy;” and the

conservation of the natural biodiversity is not against development.”*

Ata conceptual level, Pearce and Turner (1989)” brought about their
magnum opus, Circular Economy that marked a departure from the
reductionist linear growth thinking of “take, make, dispose”, to a more
holistic paradigm that conceives of the economy as being embedded in
the ecosystem. This created a better recognition of the bi-directional
causalities between the economy and ecosystem. Subsequently, the
Earth Summit of 1992 adopted the Brundtland Commission Report’s

definition of “sustainable development”,” and opened the Convention of

b  According to the Brundlandt Commission report, sustainable development is “...
development that meets the needs of the present without compromising the ability
of future generations to meet their own needs”.
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Biological Diversity (CBD) for signature. With the CBD becoming
effective from December 1993, international law acknowledged that
conservation of biodiversity is a fundamental component of sustainable
development.

The economy-ecosystem linkage seemed much clearer with the better
delineation of ecosystem services that occurred through MA and TEEB.
Referring to Fig. 1, social system creates economic forces and enforces
economic actions due to the mismatch between needs and availability.
“Actions” on the ecosystem are fundamentally meant to satisfy economic
needs: Therefore, “Actions” are “Economic Activities”. “Economic
Activities” emerge as interventions on the ecosystem structure and

functions, and provide ecosystem services to human society.

Fig. 1: The Social-Ecological System

Actions

/" Interventions
(logging, fishing)

Human System Ecosystem
Individuals, groups, Structure &
institutions Functions

Ecosystem
Services
Fuel, fibre, food,
water regulation,
recreation, etc.

Social-Ecological System

Source: Resilience Alliance 2007

Conservation NGOs often justify their goals through an ecological
argument, which tends to lose out in the face of the broad-based
development and growth plans of an economy. Such ecological
argument has largely moved asymptotically with the human interface of
the biological system. Their other argument is largely from an ethical
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standpoint: as conscientious human beings, committed to value systems
that teach us to respect life on earth, we should think of conservation.

Both the ecological and ethical arguments miss out on the most
important dimension of conservation, i.e., its economic role. While
recognising the importance of food-chain in the context of the
ecological balance to protect the integrity of the ecosystem structure
and functions in order to ensure the flow of ecosystem services,
conservation goals become important. For sustainable management of
natural resources like forests, wetlands, and rivers, one needs to set the
right conservation goals for flora and fauna, which through their
natural functioning, support and sustain these resources, and provide
ecosystem services. Societies, economies and businesses therefore
depend on biodiversity through a well-defined supply-chain, whose
recognition is obscure in the public domain, especially in India and the
developing world.”* This creates an important motivation for
valuation of ecosystem services.

Why value ecosystem services?

The importance of goods and services in an economy is often reflected
in terms of their prices which, under efficient market conditions reflect
the scarcity value of the good under consideration.”” Being perceived as
“abundant” and accessible, ecosystem services do not have markets, and
therefore do not fetch market prices. As a result, the conservation goals
set for the natural ecosystem often do not seem to be the priority of
human society, and are often subjected to excess exploitation, and
eventual degradation and depletion as is the case with commons or
common pool resources.” Monetary valuation of ecosystem services
helps the community understand the importance of ecosystem
conservation. On the other hand, valuation of ecosystem services
provides a mechanism for optimising investments in biodiversity
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conservation and directing them to where they are most useful.” Given
society’s increasing demands for employment, income and
infrastructure, development decisions tend to maximise short-term
economic gains, resulting in long-term irreversible costs. Valuing

ecosystem services often tends to correct that.

A caveat is that values are highly context-specific, with hardly any
opportunity for scalability or replication to other contexts or for generic
policy prescriptions. Values of the ecosystem services also depend on
the scale in which the benefits are obtained. The importance and

rationale of valuation of ecosystem services are given below.

»  Valuation of ecosystem services offers a basis of understanding the role
that the ecosystem plays in the livelihoods and sustenance of human
community at various scales. Beneficiaries of ecosystem services occur
at various scales (e.g. river basin, protected area, conservation
landscape, and wetlands). At alandscape scale, it can raise public and
political awareness on the importance of the resources and region
under consideration. Moreover, some landscapes have tributaries
and catchments of rivers, which mostly serve geographies far away
from the landscape. This may help in critical decision-making on
investments in the landscapes that would affect the ecosystem in an
adverse way and/or influence land use change for industrialisation,
urbanisation or linear infrastructure development. Valuation can
also be used to seek compensation for land use change in a
conservation landscape, and a prohibitive value might be able to
provide positive argument for relocate an industry or realign a linear

. 35
infrastructure.

» Valuation can guide legal proceedings for determining damages where a
party is held liable for the loss to another party: In legal proceedings,
where one party has caused losses to another party, there remains
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the need to evaluate the loss (in most cases, in monetary terms) and
the offender is made to compensate the affected party. This can also
happen for environmental resources. If upstream activities affect
downstream areas and communities negatively, a value of the
damage due to loss in ecosystem services or other economic services
needs to be obtained, so that policies regarding compensation can be

formulated.

»  Valuation of ecosystem services helps revise investment (infrastructure
development) decisions. Investment decisions on public goods and
utilities in many developing nations often ignore the adverse effects
on environment, causing a disruption in the ecosystem. While
taking investment decisions on certain public utilities, assessment
of these ecological costs needs to be considered. The ecological cost
might be large enough to exceed the apparent economic benefits.
Investment decisions need to be revised under such circumstances.

» Valuation reduces market failures and enhances the scope for market
creation. There are goods for which markets do not exist, e.g. —airand
water. As a result, of non-existent markets, there is no market
clearing price. However, over time, as some resources are becoming
scarce, better resource management calls for the creation of markets.
Valuation of the resource helps this process. This is also true for

. . . 36
certain public goods and services.

»  Valuation helps in better appreciation of the conservation programs that
are implemented for safeguarding the various components of the
ecosystem: Conservationists are often branded as ‘anti-development’
for voicing their concerns about development programs that
adversely impact ecosystems. Valuation of ecosystem services can
provide much needed arguments for maintaining of these services
for the benefit of society in the long term.
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While the estimates of the values of the ecosystem services are
important, one needs to interpret these values properly. It is not only
that the scale effect needs to be kept in mind, but there may be strategic
response biases from respondents in many cases. At times, information
asymmetries come in the way and are prevalent even when markets are
developed. This may be noticed in the case of carbon markets, when
post-2009, prices of Certified Emission Reductions (CERs) declined
drastically. This does not imply that the actual values of carbon
sequestration benefits of ecosystems have declined. This is merely the

imperfection of markets emerging from incomplete information.

About this paper

Internalisation of the values of ecosystem services in policymaking is
generally absent in India. While there have been studies on valuing
ecosystem services in the country, they have hardly featured in the
National Income Accounts. Despite former PM Manmohan Singh
acknowledging the need to account for the “GDP of the poor” in a speech
in October 2012,” there has been little progress. Even as the Ministry of
Statistics and Programme Implementation (MoSPI) expert group led by
Professor Partha Dasgupta was set up to work out a framework for green
national accounts in India, the sensitisation on the economy-ecosystem
linkage hashardly happened on the policy front.

This paper examines the various important policy dimensions of
ecosystem valuation exercises. As such, valuation of ecosystem services
is not an end in itself, but an objective instrument that can help
decision-making and policy formulation in various ways. The paper
brings in that dimension in the context of development policy. Section 2
presents a survey of literature on valuation of ecosystem services in
India. The subsequent section describes cases of valuation of ecosystem
services in three different contexts, and alludes of ecosystem
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dependency of communities’ livelihoods. Section 4 discusses the
importance of the ecosystem service valuation exercise through two
critical notions: “GDP of the poor” and the “Ecosystem Dependency
Ratio/ Index”. The paper concludes by outlining the rationales on
embedding valuation of ecosystem services in the development vision of

a developing economy like India.

II. VALUATION OF ECOSYSTEM SERVICES IN INDIA

The very exercise of placing monetary values on the services provided by
an ecosystem has often been criticised and contested on grounds that it
leads to commodification of nature,” and that not everything can be
expressed in monetary metrics.” Such arguments do not diminish the
importance of valuation of non-marketed goods and services provided
by the ecosystem. This became evident when Costanza et al (1997)”
estimated the current economic value of 17 ecosystem services for 16
biomes in the range of US$16-54 trillion per year, with an average of
US$33 trillion per year which exceeded the global GDP of US$18 trillion.
Since then, there has been a replete of studies on valuation of ecosystem
services® (e.g.). Costanza et al (2014)* used the same methods as in the
1997 paper but with updated data, and estimated the total global
ecosystem services in 2011 as US$125 trillion per year (assuming
updated unit values and changes to biome areas) and US$145 trillion per
year (assuming only unit values changed), both in 2007 $US. The biggest
criticism against both estimates is the possibility of double counting due
to aggregation of provisioning, regulating and cultural services with the
supporting services that are responsible for supporting all other
ecosystem services.

For India, studies on valuation of ecosystem services are also
abundant. According to the Indian Ministry of Statistics and

¢ E.g.Sukhdev?2009;Liuetal 2019; toname a few. See in notesivand xxxvi
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Programme Implementation, the contribution of ecosystem services
from forests to the Gross Domestic Product (GDP) of India is 1.23
percent. Some initial estimations include: the water supply benefits of
Almora forests;"” environmental degradation in India;” the willingness
to pay of urban residents for conservation of Borivilli National Park;"
the ecosystem services of the Yamuna Basin;” the value of carbon
storage of Indian forests;"* and the value of tourism and recreation of the
Keoladeo National Park.”

Other studies include the ones by Haripriya (1999),” which revealed
that forest resources contribute around 2.9 percent to the Adjusted Net
Domestic product of the country; there was also Manoharan (2000)*
and Verma (2000).” Some interesting studies on mangrove ecosystem
services also followed.™***

Ahost of studies were published during the initial years of the 2010s,
including those by Badola et al. (2010),” Vandermeulen et al. (2011),”
and World Bank (2013).” A series of comprehensive assessments of
values of Indian forests’ ecosystem services have also been
Under the TEEB-India initiative, Brij Gopal and Dinesh

Marothia’s study™ on the economic analysis of Ken-Betwa link talked of

conducted.””***

Panna Tiger Reserve valuation, but it entailed a sketchy account of
taking averages of values of two forests from Verma et al (2015),”
namely, Kanha and Ranthambor. There are many other TEEB-India
studies that have followed conventional approaches, e.g. the one in
Uttara Kannada district of Western Ghats, though based on field based
evidence, provides some estimates on provisioning services like timber,
fuelwood, and non-timber forest products, regulating service like
carbon sequestration, and recreation as cultural service.” The recent
accounts on ecosystem services valuation in India include studies

conducted for Nagarhole National Park in Karnataka,” Pakke Tiger
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Reserve in Arunachal Pradesh,” and for Terai Arc Landscape (TAL) in
Uttarakhand,” and the phase 2 of the tiger reserve’s ecosystem service

. 66
valuation.

While the values emerging from these studies have been interpreted
in different fashions, literature linking the values to the broader
developmental paradigm is absent in Indian policymaking. India is also
lacking in a better articulation of the ecosystem-livelihoods and the

ecosystem-economy linkage in the broader development paradigm.

2.1 Three applications

This section highlights three different applications of valuation of
ecosystem services at three different scales and contexts: the Kunigal
wetlands in the southern state of India, Karnataka; the Terai Arc
Landscape (TAL) in Uttarakhand; and the Indian Sundarbans Delta
(ISD)." Various ecological economic valuation methods have been used
to arrive at the values shown in Tables 1, 2 and 3. The methods entail a
combination of various approaches: from revealed preference
approaches to benefit transfers (getting values from past estimates on
similar physical set-ups) to production function approaches
(mathematical economic and econometric methods).” (See appendix

forasummary of the methods.)

2.1.1 The Kunigal Wetlands

Wetlands play a vital role in: contributing to food security by enabling
direct availability of products such as fish, crops, wild fruits and
vegetables; providing cash income from sale of raw materials and

d All the applications were conducted by the author while advising the Ecological
Economics practice of World Wide Fund for Nature, India. The summary results of
the TAL and ISD are availablein Ghoshetal (2016and 2017).
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processed products; and contributing to increased crop and livestock
yields as a result of improved productivity from use of water, silt, and
through climate moderation. They also support various regulating
(carbon sequestration, microclimate regulation) and cultural services
(tourism).

Fig. 2

Kunigal Wetland Catchment Area
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Kunigal wetland is a peri-urban wetland located between 13.02°N
and 77.03°E at an average elevation of 773 meters in Kunigal, Tumkur
district of Karnataka. The lake has a total spread area 0of 416.20 haand a
gross water storage capacity of 532.2 MCFT. The lake is mainly fed by
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the Hemavathi River and from the rainwater from the catchment area of
33,914 ha. The catchment mainly includes agricultural land, barren
land, and scrubland. The Lake provides habitat for fish-breeding, water
for domestic and agriculture, support for local biodiversity including
migratory birds, aquatic vegetation, flood control, purification of
wastewater, and groundwater recharge, among other services. The lake
is also an important religious place, with a shrine dedicated to the local

deity, the Someshwara temple.

The biodiversity of the lake includes 63 species of resident and
migratory species of birds, and many fish species as well. The local
people have been using the lake resources since ancient times to sustain
their livelihoods. At present, the lake is leased to a fishing cooperative to

culture and harvest commercial fish.

The lake is surrounded by a number of villages and the town of
Kunigal. The current study selected three villages in the lake’s vicinity:
Bagenahalli, Neelathalli and Mavanakatte playa. The total population of
these villages were 1903 (920 males and 983 females) in 530 households
in 2011. The villages have a primary school and there are no high

schools, secondary schools or college.

A vast majority of the people living adjacent to the lake areas
directly use the wetland resources for their sustenance. The valuation
of Kunigal Lake in Tumkur is carried out by considering seven
ecosystem services: water for agriculture, domestic water supply,
fishery, and fodder, as provisioning services on one hand; and water
purification, carbon sequestration, and micro-climate regulation as
regulating services, on the other. This valuation study has also
estimated the potential benefit annually if tourism is developed, as
tourism is not yet developed in that region. (See Table 1 for a summary
of thefindings.)
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Table 1: Valuation of Selected Ecosystem Services of Kunigal Wetlands

Ecosystem Service Value (in INR Classification | % of Level
million) each
Domestic water use 25.56 Provisioning 2.96 Meso
Water for agriculture 11.8 Provisioning 1.37 Local/ Micro
Fishery 8.6 Provisioning 1.00 Local/ Micro
Fodder 14 Provisioning 0.16 Local/ Micro
Water purification 81.21 Regulating 9.41 Meso
Carbon Sequestration 749.26 Regulating 67.41 Global
Micro-Climate 152.61 Regulating 17.69 Meso
Regulation
Total Value of Existing 1030.45
Ecosystem Services
Potential Tourism 159.37 (with Cultural
benefit 137.26 million as
potential revenue)

Source: https://d2391rlygdhwoh.cloudfront.net/downloads/the_bid_for_the_natural_sponge_.pdf

The wetlands provide 24 percent higher value than the average
incomes of the households. This creates a clear case for conservation, as
the community at the local and meso levels will lose out 24 percent

above their annual incomes if the lake islost.

In the process, this valuation study contributes to tackling under-
investment in environmental assets through better economic analysis
for environmental investments, including mobilisation of government
and donor resources for environment. In particular, it provides lessons
for sustainably managing environmental resources to benefit local
community which uses the resources as sources of livelihood as well as

improving their management for sustainable use.
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2.1.2 Terai Arc Landscapein Uttarakhand

The Terai Arc Landscape (TAL) in Uttarakhand is among the most
densely populated rural areas in the country with more than eight
million people. During the last two decades, the population in TAL has
increased by as much as 54.2 percent, which is nine percent above the
national average. Most of the poorer communities in TAL depend on the

forest for their subsistence.

Only seven percent of the population use purchased fuel such as
liquefied petroleum gas (LPG), coal and kerosene; the rest use firewood
collected from the forests. (Note that the entire districts of Dehradun,
Hardwar, Pauri Garhwal, and Almora do not fall in the TAL region. See
Fig.3.)

Fig. 3: TAL in Uttarakhand

Uttarakhand part of
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Uttar Pradesh
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Source: WWF India

Values of nine ecosystem services of the TAL have been estimated:
provisioning services like water (used for agriculture, hydropower, and
drinking water); fuel wood, and fodder; regulating services like carbon
sequestration and microclimate regulation; and cultural services like
tourism (nature and pilgrimage). They were estimated in the 2005-06
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prices using standard valuation methods. The values of 2010-11 and
2015-16 were calculated using Wholesale Price Index (WPI) as deflators.
(SeeTable2.)

Table 2: Valuation of Selected Ecosystem Services in TAL in Uttarakhand

Item Value in 2005-06 (In INR million)
Water for Agriculture 13886.82
Water for Hydropower 440.68

Carbon Sequestration 66078.20
Tourism (Corbett) 3680.00
Drinking Water 2785.64
Fuelwood 41995.50
Microclimate Regulation 48011.40
Fodder 3015.54
Religious Tourism in Hardwar 47623.51

Total 227,517.28

Source: Ghosh et al (2017)%

These are conservative estimates for various reasons. First, the
analysis is limited to a few selected ecosystem services, and was not
extended to obtain the full gamut of the services provided by the
ecosystem. Only nine ecosystem benefits are considered, and not the
other ecosystem services like climate regulation, flood control, and
many other services that other studies considered while calculating
economic valuation, for instance, of select Tiger Reserves in India.”
Second, there remains the problem of double counting while considering
the supporting services of the ecosystem. To remove such a possibility,
this analysis did not consider any supporting service. Third, this paper

considered only certain aspects of the cultural services. For instance,
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religious tourism has been considered only for Hardwar, and nature
tourism has been taken only for Corbett Tiger Reserve and the buffer
and adjoining areas where the tourism has developed. There are many
other aspects of nature tourism, e.g. Nainital, by itself, is a major tourist
destination. Fourth, this analysis did not consider the value of the
benefits obtained by communities downstream of the landscape.
Carbon markets have been taken at one of the lows at US$ 10 per tonne
of CO,,.

2.1.3 The Indian Sundarbans Delta: Planned Retreat and

Ecosystem Restoration

The Indian Sundarbans Delta (ISD) is one of the most vulnerable delta
regions in the world. It is prone to extreme events, growing population
pressures, and depleting ecosystem services. The ISD faces bio-physical
challenges in the form of increased sea surface temperature, sea level
rise, changes in the precipitation patterns, and increasing frequency of

cyclone events.

In the period 2002-2009, Relative Mean Sea Level (RMSL) in the ISD
increased at the rate of 12 mm/year. Considering the record from 1990
to 2015, the rate of relative sea level rise comes close to 8 mm/year,
which is significantly higher than the rate of 3.14mm/year observed
during the decade prior.””” Analyses of cyclonic events over a period of
120 yearsindicate a 26-percent rise in the frequency of high to very high
intensity cyclones over this time period.” The World Wildlife Fund
(WWF) India has proposed an alternative scenario for the ISD.” The
vision is about an adaptive management system to not only cope with
the predicted onslaught of devastating changes, but also to convert
adversity to opportunity for improving people’s lives and rehabilitating

theregion’s ecological health.
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The main points of this vision are: encouragement of phased and
systematic outmigration from the vulnerable zone (planned retreat),
and restoration of mangrove forests in the vulnerable zone. It is believed
that only when a safer habitat is provided to the people of the region,
along with proper sources of livelihood, will it be possible to restore
mangrove forests in the vulnerable zone and thereby bring about partial
ecological rehabilitation of the region.

Fig. 4

SUNDARBANS ECO-REGION

:l Fialdwork site in Indian Sundarbans
[ rorstavea
—— International boundary

BAY OF BENGAL

The question that arises is whether pursuing such a vision can
prove beneficial over the current or the Business-As-Usual scenario.
This section presents the economic argument by outlining the costs
and benefits, and net benefits that are associated with either of
the scenarios, described as Business-As-Usual (BAU) and Vision

. 74
scenarios.
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2.1.3.1 Description of the Scenarios

Business-As-Usual (BAU) Scenario: This is a scenario where the
community does not relocate. While assuming that the economic
condition of the vulnerable zone remains as prevalent, this analysis
presents the figures of the stream of benefits that may be accrued from
2050 to 2100. It is assumed that the BAU scenario is affected by natural
disasters, and this paper estimates what might happen if a moderate
disaster affects the zone during this period. The limitation of this
analysis is that it considers an “average” intensity of an event, between

“high intensity” and “low intensity”.

Vision 2050 scenario: The scenario places the population from the
vulnerable zone already having moved to the stable zone, and the
mangrove forests have been restored in the former. In the process, the
costs are not going to be incurred at the same time, but over a longer
period. The same is true for the various benefits. It needs to be borne in
mind that it is not the same generation that may eventually obtain the
benefits. It is possible that over the interim period, only certain sections
of a population might choose to move to the newly developed area. The
vision assumes the impacts from natural calamity in their current form
have been eliminated. Therefore, there is a host of costs that arise from
building infrastructure, re-skilling, mangrove restoration, corpus
creation, and other activities. The benefits include the incomes from
alternative employment, eco-tourism, ecosystem services of mangrove,
and possible incomes from access to the regenerated mangrove forest.

2.1.3.2 Costs and Benefits associated with Vision 2050

For the implementation of the Vision 2050, the community will have to
relocate, and proper infrastructure constructed. Those willing to relocate
have to be re-skilled so that they can find alternative employment. While
most of those in the vulnerable zones are engaged in agricultural
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activities, one may safely assume that there will be two members of each
household who would be working in the stable zone: one in the service
sector, and the other finding skilled employment. There are various costs
associated with the mangrove regeneration in the vulnerable zone.
Mangrove forest, by itself, has its associated ecosystem benefits. At the
same time, the income from the BAU scenario also emerges as the
opportunity cost, as that benefit will no longer be obtained.

Therefore, the following ecosystem services from the regenerated
mangroves have been considered: carbon sequestration (regulating
service); fishery (provisioning service); storm surge protection
(regulating service); tourism (recreational service); honey (provisioning
service); prawn larva (provisioning service); and crab (provisioning
service). Standard valuation methods in the form of surrogate pricing,
indirect values, and benefit transfer have been used to obtain the values.
(See Table 3.)

Table 3: Value of Flows of Ecosystem Services from 2050 to 2100

(in INR billion)
Ecosystem Service Current Value of flows of benefits
Carbon Sequestration 695380.66
Fishery Production 84621.69
Storm protection 327033.43
Tourism Benefits 54.89
Fuel wood 19778.68
Honey 23808.79
PL 10023.39
Crab 45836.02
Total 1206537.55

Source: Ghosh et al (2016)”
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On the other hand, there will be incomes generated through
employment in service sector, and skilled employment; these figures
were arrived at using field data and necessary WPI adjustments. Under
the net benefit flows, the total value of the flow of the economic and the
ecosystem benefits generated from 2050 to 2100 is presented, minus

the costs (most of which appear in the form of capital expenditures).
(SeeTable4.)

Table 4: Vision 2050 Scenario: Statement of Flows of Benefits and

Costs from 2050 to 2100

Benefits INR billion
Total Value of Ecosystem Services (a) 1206537.55
Total Income Generated out of Service Sector Employment (b) 460781.74
Total Incomes from Skilled Employment (c) 726457.70
Total Flows of Benefits from 2050 to 2100 (A= (a)+(b)+(c) 2393776.98
Costs
Total cost for mangrove regeneration (d) 91.02
Loss in Incomes from BAU Scenario (e) 172306.27
Total Cost of Residential Constructions (f) 2024.89
Cost of establishing 3 hospitals (g) 123.43
Cost :)fL:as’;abii.shiLng 5 secondary schools (h) 6.17
Cost of IT Training Institute (i) 411
Cost of ITI (j) 4.11
Corpus (k) 16457.91
Total Flows of Costs (including sunk costs) from 2050 to 2100 191017.92
(B =sum((d) to (k))
Flows of Net Benefits from 2050 to 2100 (A-B) 2202759.05
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2.1.3.3 The comparative figures across the two scenarios

Table 5: Current Expected Value of Flow of Net Benefits from

2050 to 2100
Scenario Current Value of Net benefits
(INR trillion)
Business-as-usual 172.31
Vision 2050 2202.76

Source: Ghosh et al (2016)"

Given present assumptions, the current value of the net benefits from
the Vision scenario (INR 2202.7 trillion) is 12.8 times that of the BAU
scenario (INR 172.31 trillion) during 2050-2100. This shows that in the
long run, retreat from the vulnerable region, and ecosystem
regeneration under the given circumstances will result in manifold net
benefits. Additionally, if one takes the rate of land subsidence into the
sea over the last 50 years, and a higher rate of temperature rise to 2.5°C,
the vulnerable regions of the ISD might no longer exist. In that case, the
value of net benefits will be reduced to zero from a particular point in

time.

Therefore, thisis ajustification of “managed and strategic” retreat in
the Indian Sundarbans delta from an economic standpoint. This
approach and the framework have policy implications for all such places
that are faced with the situation where the combined value of assets,
products and services—due to climate change—have already fallen or
will fallin a future timeframe, below the cost of protecting the place.

Worldwide, population movement has been an integral component
of large infrastructure development projects. At times, movement of
population has been conflict-free and has led to development of the
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affected population.” There is no dearth of examples in this regard.
Here, the framework essentially talks of a conflict-free organic
movement resulting in human development. However, for that to
happen, the various stakeholders involved in the process need to be
convinced of the same by properly highlighting the financial gains, as
has been shown in this analysis. Such strategic retreat has the potential
to replace a chaotic and deteriorating situation with the opportunity for
ecological rehabilitation along with human wellbeing, in effect, turning

adversity into opportunity.

However, the important issue is that of economic valuation of
potential ecosystem services which has been plugged in the cost-benefit
analysis framework to justify strategic and managed retreat. The other
important element to be noted is that this exercise has concerned itself
with long-term costs and benefits. This implies that while development
planning needs to consider the dimension of impact of projects across
spaces, it is no less important to consider the temporal dimension. Such
cost-benefit framework could be used to justify retreat in their Generic
Adaptation Decision Framework (GADF).” Such an adaptation mode of
organic retreat proves rational under situations where long-term costs
of in-situ adaptation are prohibitively high.

III. GDP OF THE POOR: THE ECOSYSTEM DEPENDENCY
INDEX/RATIO

The estimates of the ecosystem services presented in the earlier section
of this paper are conservative. Yet, they are enough to indicate that the
contribution of the TAL ecosystem in Uttarakhand to the human
community is at least INR 390 billion (US$ 6 billion) in 2015-16, which
is higher than the combined income of the people of the Landscape.
Similarly, a small ecosystem like the Kunigal lake provides its

community asmuch as US$ 17 millionin 2015-16.
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In this context, promoting the measure of the “GDP of the poor”
becomes relevant, as a calculation of the value of ecosystem services.
The poor, to begin with, are more dependent on the ecosystem services
than therich. (SeeFig.5.)

Fig. 5

ECOSYSTEMS AND POVERTY IN INDIA

Classic gross domestic product (GDP)

Ecosystem services

'GDP of the poor’
Ecosystem services

Source: Sukhdev (2009)”

As discussed briefly earlier, the composite values of ecosystem
services are called the “GDP of the poor” because these ecosystem
services are the sources of livelihoods of the poor, and which standard
GDP figures fail to account for. Conversely, standard GDP definition is
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unable to account for the losses in ecosystem services that may have an
impact on the economy as a whole through existing value-chains. Some

economists have proposed different ways of correcting this anomaly.”

Given the high degree of dependence that the poor have on
ecosystem services, they are also the worst hit with depletion and
degradation of the natural resource base providing these services.”
Therefore, the contribution of natural resources and ecosystem
services to livelihoods and well-being should be estimated and
recognised by delineating a “GDP of the poor”. Notionally as well as in
practice, a “GDP of the poor” encompasses the various sources of nature
from which the poor in the developing world draw their means of
livelihood: land, freshwater, soil, biodiversity, and marine resources.
The wealthy people extract more resources than the poor, even as the
poor—especially the rural poor—have more direct and higher degree of
dependency on the ecosystem services.” This analysis offers a
numerical measure of this economic dependency of communities and
defineit as ecosystem dependency ratio or index: the ratio of the sum of
values of ecosystem services and total incomes of the economy of the
ecosystem under consideration. In other words, the ecosystem
dependencyratiois:

1

ED. — £V, (@D)
Y
Where

ED, =Ecosystem dependency ratio of the ith economy (at any scale)
EV,= Sum of values of ecosystem services of the ith economy

Y, = Totalincome of the economy.

In Kunigal, the ecosystem dependency ratio was 1.24 in 2015-16. In
2005-06 in TAL, it was 1.19. However, according to this paper’s
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estimates, the ecosystem dependency ratio has been diminishing in
TAL, asestimatedin 2011-12 and 2015-16. The ED-ratioin 2011 is0.52,
and in 2015-16, it is 0.41. This decline owes to the increase in the
incomes from other sources—especially the tertiary ones—that are not
dependent on these nine ecosystem services. The ecosystem services

add 40 percent more benefits to the earnings of the local community.

Equally important, the ecosystem dependency ratio of the poor in
TAL will be substantially higher than this average ED. Indeed, more than
half of the population in the TAL live below the poverty line and an
earning member of a household earns as little as US$ 1.9/day. The
ecosystem dependency of these households is higher than those earning
average per capita incomes. Therefore, any policy towards land-use
change in the landscape and ground actions leading to land use change
in the wildlife habitats and corridors should be considered carefully.
Such analysis must take into account the scarcity value of the ecosystem
services, i.e. the economic value loss with ecosystem service loss, as it is
the poor who suffer the most from the loss in ecosystem services.

While formulating plans for land use change, one needs to assess
how much of the habitat will be destroyed. In those cases, poorer people
will lose out a substantial amount of their “GDP” or “incomes” provided
by the ecosystem, and they need to be compensated for that loss.
However, this compensation would not take into account other
economic impacts from the loss of services such as flood control, water
recharge, and soil retention, which could lead to huge costs due to
disastersincurred such as floods and landslides.

The case with the Indian Sundarbans Delta will be different. It is one
of the most poverty-stricken regions of the country, with some
households completely reliant on fisheries, honey collection, and other

provisioning services. Their ecosystem dependency ratio may tend to be
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infinite. However, the idea of bringing in the context of the values of
ecosystem service values in the Vision scenario is that, first, the role of
the “GDP of the poor” in future development/ adaptation scenarios
becomes important, and their importance needs to be highlighted in
numerical terms. Second, it may be seen even in a scenario where service
sector employment and incomes are being accrued, the values of the
ecosystem services contribute around 55 percent of the total benefits,
thereby revealing a greater than unity ecosystem dependency ratio in

terms of benefit flows.

It is therefore important that the results of such an analysis are
shared with policymakers to demonstrate that, in terms of economic
development, it is critical to take into account the net cost of losing
ecosystem services and the impacts of this on the rural poor. If
valuation from a long-term development perspective is undertaken,
then it will be clear that the cost of damaging ecosystems and disrupting
their services will be higher than the short-term gains from some

planned projects.

IV. KEY IMPLICATIONS ON POLICY

By itself, an ecosystem service valuation exercise is insufficient as the
more crucial challenge lies in interpreting the monetary values of those
services, which occur at various scales. Some of the services that are
mostly provisioning in nature occur at local levels and have direct
bearing on local livelihoods (e.g., food, fodder, medicinal plants, and
various NTFPs that are used for direct consumption). Meanwhile, there
are other services that have market and trade linkages; and still others,
like carbon sequestration, are “global common goods.” The scales of
operation of these services are reflected in values, and they need to be

keptin mind while attempting an interpretation.
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The policy implications of this exercise range from social and
economic to ecological, and have an impact on finance, development,
judicial proceedings, and institutional and ethical considerations of

human endeavours.

1. These economic values help in understanding trade-offs between
conservation and development. Unbridled human ambitions for
development have exerted tremendous pressure on India’s
ecosystems. Short-term and reductionist perspectives of economic
growth are disproportionately influential that the costs of growth
are often not acknowledged. The existing development paradigm of
the developing world, including India—which has reduced the
definition of development to a single number reflecting GDP
growth—hardly recognises that these ecosystems and their services
are irreplaceable (at least in the short run). Valuation of ecosystem
services is therefore not merely a measure of the significance of the
services rendered by the ecosystem, but also a reflection on the
“costs” of development. It creates an objective mechanism to
understand the trade-offs between development and conservation
goals. It emphasises that conservation and development have to be
both weighed in pursuit of sustainability. Therefore, this framework
reinforces the recent call for an alternate definition of development
that expands beyond the myopic growth philosophy that has been a

proven deterrent for ecological systems’ sustainability.”

2. Exercises of these types, if placed in the right cost-benefit analysis
configuration, help in rationalising finance for development. While
the “cost of development” may be interpreted as losses of values in
ecosystem services due to unbridled infrastructure projects,
urbanisation, and human consumption, factoring in of such costs in
the endeavours that are otherwise perceived to be economically and
financially viable, might completely alter inferences.” Therefore,
this provides the option to development financial institutions and
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banks to incorporate these figures in their decision support systems
before investing in infrastructure projects.

3. This exercise also helps bring in the dimension of equity in
development policy thinking. With the “GDP of the poor” argument,
valuation of ecosystem services highlights that people with lower
incomes have higher ecosystem dependency. This can help
governments and the policymaking machinery to devise pro-poor
policies while working on development projects that may otherwise
infringe on the poor’s access to ecosystem services.

4. Comparative values of ecosystem services across similar landscapes
with different institutional and governance structures create an
understanding of the mode of institutional structure that helps in
the best results for the ecosystem in relation to the local economy.
Such exercises across spatially dispersed landscapes are expected to
yield different values owing to the varied socio-economic-ecological
factors. This offers an opportunity to analyse the links between
access and property rights regimes and ecosystem values (when
other variables are similar). By allowing a comparison of the
different rights and institutional regimes, it helps in the evolution of
governance structures by understanding feasible options for
meeting both conservation and development goals that may
otherwise appear conflicting.

5. Valuation exercises are prerequisites for developing market
institutions like payment for ecosystem services (PES). In a recent
conclave of the Himalayan states at Mussoorie (Uttarakhand),” ten

states” demanded a “green bonus” from the government for the

e The Himalayan states that participated in the Conclave are Jammu and Kashmir,
Uttarakhand, Himachal Pradesh, Sikkim, Arunachal Pradesh, Meghalaya, Nagaland,
Tripura, Mizoram, and Manipur. West Bengal is also classified as a Himalayan state,
but there wasno representation from the State in the Conclave.
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ecological services being provided by them. Such propositions have
also appeared in the election manifestos of political parties in India.
There has been some debate as to whether a “beneficiaries pay”
principle rather than a “state-dictated” fiscal transfer to the
biodiversity-rich communities in the Himalayan states would be
better suited for sustainable development. However, PES
mechanisms have not been uniformly successful across the world.
The success story of PES with the Catskill-Delaware watersheds
programme, where the New York City turned out to be the
beneficiary, has certain enabling conditions, one of which is the role
of the state as an enabling factor. Markets for such ecosystem
services sometimes fail due to lack of identification of the
marketable ecosystem services, lack of identification of
beneficiaries, and the failure of proper valuation of the marketable

service.

V. CONCLUSION

Formulating a new strategic direction for the country’s development
paradigm should entail integrating the sustainability vision. This
implies that the trinity of equity, efficiency and sustainability—often
seen as irreconcilable in the traditional goals of economic
development—need to be placed together in one frame. In turn, this
requires economies to look at the values of the services provided by the
ecosystem which are endangered by rampant and thoughtless
“development”. Indeed, the footprint of a myopic development
paradigm can manifest through an elongated value-chain that goes back
to the ecosystem.

At the same time, merely looking at short-term values may be
insufficient. The values of the short-run benefits—which businesses
often consider in justifying projects—become obsolete in the medium
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and long term. What might remain after the short run are the costs
incurred from lost ecosystem services that affect the broader human
endeavours including livelihoods and businesses. Such impact might
not only be a temporal phenomenon, but a spatial one, too. While
myopic development affects the functioning of an ecosystem, and
consequently the services it provides, the impact of these ecosystems’

operations are not confined locally. The “ripple effect” can be extensive.

Unfortunately, in India, even linear infrastructure projects like
roads, railway lines, and pipelines, often fail to take into consideration
the losses due to ecosystem service across space and time. The case of
the Sundarbans delta shows the ways that long-term values should be
integrated for sustainable development planning or adaptation to
global warming and climate change. This offers a way for policies to
reconcile equity, efficiency, and sustainability. @rF
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Annex : Summary of Methodology and Data Sources

ES

Classification

Provisioning
Services

Type of

Ecosystem

Service

Valuation
Approach

Methodology

Data Sources

Water for | Production | The Value of Marginal District-level area
agriculture |function Product of water is and production
approach |multiplied with the total |data in all cases be
water use to obtain the |obtained from the
value of its contribution. |Season and Crop
Eventually, panel data Report and
regressions are used to Department of
obtain the slope Economics and
coefficients. Statistics of each
state.
Food, Market Market prices of the The data are
medicinal |price food, fish medicinal obtained from
plants, method plant items or their primary surveys,
Fisheries substitutes (surrogate and benefit
markets) are considered |transfer methods.
and multiplied with the
guantities to obtain the
values of the various
food items.
Water for |Combina- |The municipal Data are obtained
urban- tion of operations and from Municipal
industrial |market maintenance costs are | corporation, past
including |prices and |used and the economic |estimates, and
domestic | benefit cost of procurement the Reserve Bank
use transfer and distribution per unit | of India databases
method and the environmental |(for WPI).

costs are added.

Value of consumer
surplus are obtained
from past demand
estimations and added.

The costs need to be
adjusted with the
Wholesale Price Index to
arrive at the value of
urban-industrial water.
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Fuel, Market In case they are For each of the
fodder, price and |marketed, the market services like fuel,
and other |surrogate |price is multiplied with |fodder, and
NTFPs market the quantity, and if not |various NTFPs
methods. |marketed, surrogate primary data on
market methods will be |quantities
used to arrive at the through primary
values. surveys are
obtained.
Regulating Water Market This value is obtained by | Data are obtained
Services purifica- |price estimating water-use by |from the
tion using population data municipality and
from Census 2011 and  |local governments
making necessary and water
projections. These treatment plants.
figures are then
multiplied by the cost of
water treatment, from
market prices.
Storm Avoided | Avoided costs of losses | Primary and
surge cost to property are secondary data on
protection determined for ISD by property prices

taking considering that
mangroves may offer
around 35% protection
to property and life,
based on the available
evidence. Since we are
not getting into
valuation of human life,
we confine the storm
protection functions of
mangroves to
protection to property.
At the same time, the
storm protection
function extends around
15 km beyond the
mangrove region.
Assuming that the value
of property, agricultural
incomes, and
aquaculture incomes

from local agents
and local
government are
obtained, along
with values from
the BAU scenario.
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per hectare is the same
as the BAU scenario
even across those
regions, we have
obtained the value of
storm protection here.

added

Carbon Through | Carbon stocks are Data will be
sequestra- | Invest and | estimated with Invest obtained from the
tion market and the quantity is Forest
prices multiplied with the Department and
price of carbon credits |voluntary carbon
in voluntary markets or | markets.
with VER credits.
Micro- Benefit Multiplying the mean Data are obtained
Climate Transfer  |value per unit area with | from meta-
Regulation the total area. analysis.
Cultural Tourism | Travel The sum of the average |Data are obtained
Services and other |Cost tourist spending and from the past
recreation [Method |the consumer surplus estimates,
al values provided the value of government
the landscape from the |departments, and
perspective of tourism | questionnaire
survey.
Religious |Travel Taken as total revenue | Data are obtained
tourism Cost but since income effects |from the past
Method are prevalent, consumer | estimates,
surplus has not been government

departments, and
primary survey.
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