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Biodiversity and Ecosystems

•A Tale of two complex concepts

•A Healthy and Resilient Ecosystem is necessary condition for
maintenance of given biodiversity

•Elements of Biodiversity can be treated as one of the
provisioning services of ecosystem

•Ecosystem can function as warehouse of the rich biodiversity

•There may be a situation  where apparently healthy
ecosystem might not be sufficient for maintenance of
biodiversity
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Why We Should Care about
BIODIVERSITY LOSS

• It has consequences for many critical
constituents of well-being

Biodiversity����  Ecosystem Functioning����
Ecosystem Services����  Human Well-being

(MA,2005)

• Many of the  developmental benefit has
occurred at the cost of biodiversity loss through
cost shifting devices (popularly known as
Externality over space and time)



WHY ARE  WE LOSING  BIODIVERSITY
WHEN IT MATTERS SO MUCH TO  THE

SOCIETY!
• Many of the costs of changes in biodiversity have historically

not been factored into decision-making.

• Many costs associated with changes in biodiversity may be
slow to become apparent, may be apparent only at some
distance from where biodiversity was changed, or may
involve thresholds or changes in stability that are difficult to
measure.

• Losses in biodiversity are more difficult to value, many
decisions continue to be made in the absence of a detailed
analysis of the full costs, risks, and benefits.
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•Economic Valuation of biodiversity must have a purpose- CBA,
Accounting, Payment, Evaluation of action /inaction etc ..

•The purpose is not to demonstrate its importance to society but
to help decision makers facing trade offs-Choices, competing
resources and conflicting goals

•Economic valuation can capture the benefits of biodiversity at
various levels but variety at species level might be more
convincing for the decision makers

•Valuation of Biodiversity must be associated with the condition
/state (BAU / Alternate Scenario)

Overarching Concerns



Economic Valuation enables effective and
efficient response Policy

•Market and non market valuation methods for valuation of
biodiversity can capture some of the ‘out of market’ services.

•Valuation help the decision makers in a situation of trade off
and alternate course of action

•Valuation has the potential to clear the clouds of conflicting
goals in terms of political, social and economic feasibility of
the policies but it might not be the last word.

•In the context of sectoral and project policies, valuation of
biodiversity would clearly strengthen the  environmental
impact assessment and the make the appraisal criteria
more acceptable, transparent and credible



Taxonomy of  Conventional
Valuation Method



Valuation methods usually applied to ecosystem services
(Barbier,2007)



Some more examples (MA, 2005, C&T WG)



Useful Approach to Valuation
•The consumptive benefits should be valued based on consumer’s
preference, demand and location

•The productive benefits can be valued by following maintenance
cost approach/ restoration cost approach / Replacement Cost /
cost of shadow project approach

•Replacement Cost Approach should only be used if
•Human engineered system (HES) provide the same quantity and
quality of services
•HES is the least cost option and
•Aggregates of individuals would be willing to incur those costs
OTHERWISE
The value may be less credible ($2.928 Tr by Pimentel for the US
biodiversity alone, Bioscience, 1997: $53Tr of World’s Ecosystem
Services by Costanza et al..1997, Nature)



Valuing Biodiversity

� Prioritise the benefits and beneficiaries of biodiversity.
A greater focus should be capturing the benefits of
natural ecosystem and biodiversity (against Cultivated
or aro-ecosystem)

� Valuing biodiversity requires integrating plant
taxonomy (ecology) and economics (for ecosystem
services, ecosystem and economy)

� Ecology:  Information on variety and variability of life
forms providing services to the society (actually
consumed / used)

� Economics:  valuation tools to establish relative worth
(market and non-market valuation techniques)

� Valuation of biodiversity is usually intended to provide
information on its contribution to human well being
therefore the valuation must be based on tenets of
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Indian States NSDP 2002/03 Reduction in
Nutrient Loss

Prevention

Reduction in
Water Recharge

Function

Reduction in
Flood Damage

Prevention

Total  capital
reductions

(4+5+6)

ESDP

1 3 4 5 6 7 8
Andhra Pradesh 1439754 -2208.625 -594.5625 -4977 -7780.1875 1432774.7
Arunachal Pradesh 17395.1 -631.25 -315 -1422 -2368.25 18229.5
Assam 317208 -4181.25 -3152.25 -9954 -17287.5 301100.13
Bihar 787033 -676.375 -131.625 -1777.5 -2585.5 784791.66
Goa 67356 -808.375 NA -1777.5 -2585.875 64770.125
Gujarat 1144047 -3491.375 -1401.1875 -8532 -13424.563 1130927.9
Haryana 579374 -928.375 NA -2133 -3061.375 576312.63
Himachal Pradesh 142024 -2179.125 -1054.125 -4977 -8210.25 134334.81
Jammu & Kashmir 128052 -2026 NA -4621.5 -6647.5 121404.5
Karnataka 1004063 -5636 -1205.4375 -13153.5 -19994.938 984654.28
Kerala 696021 -3270.25 -2737.125 -7821 -13828.375 683176.15
Madhya Pradesh 974607 -2161.25 -891.5625 -1777.5 -8385.4375 969109.12
Maharashtra 2632253 -3824.125 -1058.0625 -8887.5 -13769.688 2619441.4
Manipur 32047.8 1241.75 619.875 2844 4705.625 37144.745
Meghalaya 38422.7 1214.75 605.8125 2844 4664.5625 43475.748
Mizoram 16346.1 -2171.5 -1083.375 -4977 -8231.875 8562.38
Nagaland 34272 471 234.5625 1066.5 1772.0625 36385.613
Orissa 387373 297.125 43.3125 711 1051.4375 388918.81
Punjab 629677.5 -1208.875 NA -2844 -4052.875 625624.63
Rajasthan 768878 -2738.75 -544.5 -6399 -9682.25 759302.99
Sikkim 10386.5 -43.625 -21.9375 NA -65.5625 10462.283
Tamilnadu 1367809 -750.5 -160.3125 -1777.5 -2688.3125 1365434.1
Tripura 56603.4 2374.125 1184.0625 5332.625 8890.8125 65796.208
Uttar Pradesh 1568625 -5353.875 -4297.5 -12798 -22449.375 1548527.1
West Bengal 1537807 -451.375 -157.5 -1066.5 -1675.375 1536384.6
UTS 706390 -503.25 -100.6875 -1066.5 -1670.4375 704883.59

Total 17083825 -39645.375 -16219.125 -93496.5 -149361 16951930

Valuation of Ecosystem Services following Maintenance Cost Approach in Green
Accounting Framework of SEEA,2003 (GIST, 2006)



•Valuation of ecosystem services has to be context specific,
ecosystem specific and guided by the perception of
beneficiaries

•Total valuation evaluates the biodiversity in total while
marginality valuation evaluates the incremental changes in
benefits of biodiversity as a consequent of  measured
pressure on  it.

•More and more focus should be on the valuation of marginal
changes rather the value of ‘total’ biodiversity (Do remember
flagship, keystone species, Threshold effect, resilience and
non-linearity

•What assumptions are made about ecosystem conditions,
technology and institutions?
•What spatial and temporal scale is covered?

Key Messages from  Valuation Work



•Establishing property rights for the biodiversity is critically
important for valuation

•While doing valuation, issues of irreversibility and resilience
must be kept in mind

•Clear cut Bio physical linkages and relationships   would not
only facilitate the valuation exercise but would ensure its
credibility in the public policy

•Uncertainty is one of the key challenges in valuation of
biodiversity and therefore a sensitivity analysis would be
liked by the decision makers.

Contd...



Contd..

•Participatory  exercises such as representativeness of the
sample, ensuring participation, and embedding outcomes in the
institutional processes would enable the valuation more
authentic and acceptable to the decision makers

•Valuation has the potential to clear the clouds of conflicting
goals in terms of political, social and economic feasibility of the
policies but it might not be the last word.



• what we know now

• what are short term priorities for review and research in
the next two years

• what are the major gaps and medium term  research
challenges with regard to the subject area.

By the end of the session, we should
have direction input on the following


