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= Need for Policy Intervention

= CC Impacts and Vulnerabilities
= Typology of Policy Intervention
= Mitigation of GHGs

= Taxes vs. Permit Trading

= Mainstreaming CC Policies




Impact on Agricultural Productivity, with and without Carbon Fertilization; Cline, 2007

Climate Change Impacts - Indian

Agriculture

+2°C/7 | -71.9 -8.1 -81.1 9.2 -123.6 -13.9
%

+3.5°C/ | -304.4 -344 -326.3 -36.9 -574.3 -64.0
14%

(Source: Kumar, 2008)




Distribution of Impacts - +2°C/7%
Scenario

Without Spatial Effects With Spatial Effects
(Source: Kumar, 2008)

CC and Malaria

Regions likely to be affected by
Malaria in 2050s - HadRM2 runs
of 1S92a scenario for India

*Orissa, WB and parts of Assam
remain malaria prone

*Maharashtra, Karnataka, Kerala,
hilly areas of HP, Arunachal
Pradesh, Nagaland, Manipur,
Mizoram will be new malaria
prone areas

*MP, Chattisgarh and Jharkhand
may no longer be endemic to
malaria

Source: Bhattacharya et al., 2006




!L Clusters of Climate Risk
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Coastal Vulnerability Index

D % :(a) Population
density (2001); (b) Annual growth
rate of population; (c) Population at
risk due to sea level rise

-%( : (a) Coast length; (b)
Insularity; (c) Frequency of cyclones;
(d) Probable maximum surge height;
(e) Area at risk of inundation due to
SLR; (f) Vulnerable houses

/ : (a) Agricultural
dependency; (b) Income and,
Infrastructure index

- : (a) Literacy; (b) Institutions

Source: Kumar and Tholkappian (2005)




(source: Brenkert and Malone, 2004)

‘ Vulnerability-Resilience: Indian States
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Need for Policy Intervention

iAvaﬂable impact estimates do not capture the
potential changes in frequency and magnitude of
extreme climate events

= Asia accounts for almost 38 per cent of
hydrological and meteorological disasters occurred
during the period 1991 and 2000. Of those reported
killed by natural disasters, 83% lived in Asia, while
67% lived in nations of low human development

= Similarly implications of melting/retreating of
glaciers on flooding, fresh water availability not
carefully analyzed




Climate Change Policies
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Likelihood of lower temperature rise will increase under stabilization scenario

(Source: Global Change Prog., MIT)




Scope and Extent of GHG Mitigation
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Long-term CO, emission scenario for India; Shukla (2006)

Scope and Extent of GHG Mitigation

Marginal Cost ($/Ton of Carbon)
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Carbon mitigation supply curve for India, 2005-2030; Sathaye et al. (2006)




i Adaptation in Climate Policy

= Received much less attention so far
» “..(adaptation represents) kind of laziness, an
arrogant faith in our ability to react in time to
save our skins” - Al Gore, 1992
= Adaptation however seems crucial
= Due to ‘Committed” Climate Change
= Vulnerability to ‘Climate” impacts is increasing
(e.g., Orissa Super Cyclone)
= Growing demand for increasing resilience of
vulnerable societies (e.g., Delhi Declaration)

i Adaptation in Climate Policy

= UNFCCC defines adaptation in a very
narrow sense

= To define adaptation as a cost of failed
mitigation is to expose millions of poor
people in compromised ecosystems to the
very dangers that climate policy seeks to

avoid (Pielke et al., 2007)




i Taxes and Permit Trading

= Minimizing the cost of abatement of a given
amount of emissions requires __ sources reduce
emissions such that their marginal costs of
abatement are equal

= Standard economic policy prescription would be
a market based instrument - such as tax on
emissions or tradable permit system for emission
rights

= In the absence of uncertainty, both instruments
provide similar solutions
= Although the distributional effects of the two

policies would be very different

i Taxes and Permit Trading

= Under wuncertainty, Weitzman (1974)
showed that emission permits are better
than taxes when MB schedules are steep

and MCs are flat

= Given the uncertainties of CC, tax is likely
to be far more efficient than a permit
system
= Available evidence suggests that MC curve for
reducing GHG emissions is very steep, MB
curve is relatively flat - if we do not account
for climate ‘surprises’




Key Differences - Taxes and Cap-n-Trade...

vironmental effectiveness - unlike cap-n-trade, tax does not guarantee
achievement of emission target (but provides greater certainty about costs)

Political economy forces point to less severe targets if carbon taxes are used

Sim}lwlicity - no need for firms and government to keei':p track of
allowance transactions (of course there is no evidence of high costs
with trading institutions)

Avoids political difficulties related to allowance allocation - but may
create pressure for tax exemptions

Raises revenue that can be used to lower distortionary taxes, finance
climate programs, fund development programs, provide assistance
to affected sectors

- Of course ‘auction” mechanism under cap-n-trade will also do the
same!

Avoids potential price volatility of a cap-n-trade system
- But often the price volatility is linked to flawed design
- The price crash in EU ETS is attributed to over allocation of permits

i Carbon Taxes - India

= While welfare costs of small carbon tax (say $10
per ton) would be lower for India, large enough
taxes to stabilize carbon emissions could be costly
for India (Gupta, 2003; Ojha, 2005)
= It may be desirable to couple a stabilization target
with global emissions trading - with permits
allocated either through grandfathering, or on per
capita basis
s In case of grandfathered permits, India would be a net

buyer; but this approach would be still less expensive
than domestic abatement through a national carbon tax

s In case of per capita allocation, India would be a net
seller and this approach would lead to net gains for
India

10



Mainstreaming CC Policies

= Since Indian environmental legislations come under
criminal laws, in implementation the issue is on
compliance or no-compliance, rather than on the extent of
compliance. Thus, present laws do not allow introduction
of pollution charges or other market based instruments

= In view of this, the Centre of Excellence in Environmental
Economics at Madras School of Economics has
recommended taxes on polluting inputs and outputs
(Chelliah et al., 2007) - 5

= In a value added tax regime, input taxes are fully rebated
- leaving tax on polluting inputs ineffective!

= More appropriate method would be to tax outputs -
taxing at higher rate outputs that are either polluting or
use highly polluting inputs

Adapt to what?

Climate
attribute

Time

1:1 1;‘2 1;3

— Time series of climate attribute

— = Trend in mean value of climate attribute
Coping range (before/after adaptation)

(O Exceedance of coping range (vulnerability)

(Fussel, 2007)




Adapting to Climate Extremes -

i Relevance

= Vulnerable communities
= Sufferings are independent of causes

= Options to cope-with are also largely independent
of causes - e.g., use of helmet

= Governance
= Promotes no-regret action

= Global climate policy

« UNFCCC distinguishes natural and human
induced climate variability

= Adaptation funding need not be on voluntary basis,
but on the basis of liability

i How to Adapt?

By linking climate change concerns with other
non-climate concerns (e.g., globalization)

= By involving several stake-holders - scientists
are just one of them

= When current climate risks are large, it is
prudent to address them first

= Explore soft adaptation before undertaking hard
options

= Adaptation strategies geared to cope with (current)
climate anomalies may embrace a lagge proportion of the
envelope of adjustments expected under long-term
climate change
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i Final Word...

= Taxes constitute 52% of the price of petrol and
32% of the price of diesel in India
s Much larger than those observed in the US and even
Europe
= Per capita energy consumption is far less than
that in developed countries, and even some
developing countries

= CC mitigation policies in India should ensure
ready supply of diverse energy sources
(including renewable sources) to consumers so
that India could maintain its economic growth

= Better growth will only create ‘capacity’ to deal with
adverse effects of climate change

Thank You!




