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Climate Change Resilient Development

Climate change resilient development reguires implementation
of cost-effective mitigation and adaptation strategies

It requires integrating considerations of current climate
variability and projected changes in climate In sector and
national economic planning

= While there is a need to minimize the emissions of
greenhouse gases, It must be recognized that access to
affordable energy Is a pre-requisite condition for poverty
alleviation and sustainable economic growth — a key issue
especially in Sub-Saharan frica - therefore, the challenge Is
to develop and utilize cost-effective low-carbon energy.
technologies (production and use)

s the vulnerability of sectors to current climate variability and
projected changes in mean climate, climate variability and
extreme events needs to be reduced through improved
project and policy design



Energy Investment Options for
Low Income Countries

= Additional generation capacity (Including through regional
projects)

= Scaled-up programs of household electrification (grid and
off-grid)

= Access to clean cooking, heating and lighting fuels

(through sustainable forest management and improved
cookstoves)

= Energy services to schools and clinics

= Modern illumination packages for households without
electricity

Emphasis will be placed on implementing an action plan for
energy access for the poor In Sub-Saharan Africa — an
additional $2B per year of concessional funding is needed to
Increase access from 25% today to about 50% in 2030



Energy Options for Middle Income
Countries

The investments needed for electricity generation in
developing countries is about $165 billion per year —
currently at about $80 billion per year

e Better governance for better utilities

e [ncrease trade to decrease cost

e Private sector participation to decrease cost

e Financially healthy sector to enable prudent investments

e Decrease financing gap through reforms, increased IFl
and private funding

e Better technology to decrease air and water pollution
Impacts
e End-use efficiency and demand management



Mitigating Climate Change



Mitigating Climate Change

= [he magnitudes of the technological, policy and financial
challenges are dependent upon:

s the desired maximum allowable rate and equilibrium
change In climate global mean surface temperature (used
as proxy for other changes in climate such as
precipitation and sea level)

s greenhouse gas stabilization level;
s the pathway to stabilization; and
= the underlying development paradigm

s [he challenge Is to decrease both the energy intensity (good
track record to date) and carbon intensity of the energy
sector (singularly unsuccessful to date)



Potential technological options

Efficient production and use of energy: coal plants (e.g., re-
powering old inefficient plants and developing IGCC); vehicles
(e.g., fuel cell cars) and reduced use of vehicles (e.g., mass transit
and urban planning), buildings, and industries

Fuel shift: coal to gas

Renewable Energy and Fuels: Wind power; solar PV and solar
thermal; small and large-scale hydropower; bio-energy

CO, Capture and Storage: Capture CO, in the production of
electricity followed by geological storage (e.g., IGCC — CCS)

Nuclear fission: Nuclear power

Forests and Agricultural Soils: Reduced deforestation;
reforestation; afforestation; and conservation tillage

Other GHGs: Methane, nitrous oxide, halocarbons and
tropospheric ozone precursors



Costs of Reducing Carbon Dioxide Emissions relative to
sub-critical coal (life-cycle)
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A key challenge Is to reduce the cost of IGCC and CCS,
which are still pre-commercial




Baseline and low-carbon projected energy
scenarios for non-OECD countries
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CO, would stabilize at about 450 ppm in the low carbon scenario,
requiring an investment off —$30 billion/year in electricity generation



Policy Instruments

s Policies, which may need regional or international
agreement, include:

Long-term stable global regulatory framework on GHG
emissions with differentiated responsibilities

Tradable emissions permits--domestic and global
Energy pricing strategies and taxes

Removing subsidies that increase GHG emissions
Internalizing the social costs of environmental
degradation

Regulatory programs Inc energy-efficiency standards
Incentives for use of new technologies during market
build-up

Voluntary programs

Education and training -- product advisories and labels

s Accelerated development of technologies reqguires
Intensified R&D by governments and the private sector



Eunding for mitigation activities

= Only three sources of funding for mitigation are
avalilable:

(1) voluntary actions,
(i) International grants,
(1) carbon trading.

s Carbon trade iIs likely to confer the biggest flow of
funds to developing countries - between US$20
and $120 billion per year

s Carbon trade requires a long-term global regulatory
framework (I.e., a 2050 target) with differentiated
responsibilities — with intermediate targets



Overview of Existing Instruments

B GEF: Mechanism providing grants to meet the
Incremental costs In reducing greenhouse gas
emissions

B Carbon Funds: to cost-effectively reduce carbon
emissions while contributing to sustainable
development

B Risk Instruments, e.g. MIGA Guarantees



Global Environment Facility

B [argest source of grant financing for energy
efficiency and renewable energy: $2 billion since
1992

B Successful in removing barriers to the deployment
of near-commercial energy efficiency and renewable
energy technologies

B Resource levels and funding strategies limit GEF’s
ability to scale up market transformation and bring-
down capital costs of technologies for shift to a low
carbon economy.

e to play a significant role In transitioning the world
to a low-carbon economy would require an
Increase In funds by a factor of ten or more



World Bank role in the carbon market

B Facllitating the development of the carbon market — e.g., new
methodologies, verification systems

B Increasing participation of developing / transition countries in the
carbon market

B Funds to benefit small / rural communities and transition
economies from carbon finance

B There are 9 carbon funds and facilities, funded by governments
and private sector companies and managed by the World Bank as
a Trustee (capitalization of about US$1.9 billion):

» Bank-launched Prototype Carbon Fund (PCFEF);
» Netherlands JI and Netherlands CDM Facilities;
» Community Development Carbon Fund (CDCF);
» Blo-Carbon Fund;

> ltalian Carbon Fund;

» Spanish Carbon Fund;

» Danish Carbon Fund; and

» the Umbrella Carbon Facility (UCF)



Evolution of the carbon market

Prepare new tranches using existing carbon funds

Scale —up using programmatic approaches and larger scale
projects (would be post-2012)

Initiate projects in Economies in Transition (e.g., Russian
Federation) — I.e., greening hot air

Support a multi-stakeholder dialogue on the continuity of the
carbon market post-2012

Promote the creation of a carbon market continuity fund to:

= demonstrate long-term viability of carbon finance for sustainable
development;

e develop innovative carbon finance tools; and

= keep capacity and institutions in place for continuity ofi the carbon
market



Alternate Subsidy Model for Carbon

Carbon Markets
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Alternate Business Model for Carbon
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Adapting to Climate Change



Climate Change and Development

Projected changes Iin climate variability, mean
climate and extreme events are projected to:

o Decrease water availability and water guality in many arid-
and semi-arid regions — increased risk of floods and droughts
IN Many regions

m Decrease the reliability off hydropower and biomass
production in some regions

U Increase the incidence of vector- (e.g., malaria and dengue)
and water-borne (e.g., cholera) diseases, as well as heat
stress mortality, threats nutrition in developing countries,
Increase In extreme weather event deaths

U Decrease agricultural proeductivity for almost any warming Iin
the tropics and sub-tropics and adverse impacts on fisheries

0 Adversely effect ecological systems, especially coral reefs,
and exacerbate the loss of biodiversity



Why Climate Change Is a Serious
Development Issue

All countries are vulnerable to climate change but the poorest
countries and the poorest people within them are most vulnerable.
They are the most exposed and have the least means to adapt.

In this decade
over 3 billion
people in
developing
countries are
likely to be
affected by
climate related
disasters
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Climate variability Is already a major

Impediment to development
Ethiopia
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Including climate variability gives a
different picture of growth prospects

Ethiopia

Model of 12
years of
growth using

N
Ul
o

N
o
S

Smoothed
(average
rainfall)

=
Ul
=)

(%2]
(]
+—
)
@
©
>
c
e
<

=
o
S

*A simulated
2-year
drought

*Realistic
variability GDP Growth rate Ag GDP Non-Ag GDP




Development Perspective on
Adaptation

Adaptation to climate change Is recognized as part of
the development process and not separated from It —
must be integrated into national economic planning

EXisting capacities (and weaknesses) form the starting
point for anticipatory adaptation actions

The process must be country driven and focus on
national needs and local priorities

We must not hinder projects by focusing unnecessarily
on precise breakdown of costs iInto global and local, or
paseline and Incremental



Adaptation

s Poverty reduction agenda: Failure to

adapt adequately to climate variability
and change Is a major impediment to
poverty reduction — chronic lesses are as
Important as catastrophic losses

s A climate risk management approach:
take account of the threats and
opportunities arising from both current
and future climate variability In project
design



Adaptation in the World Bank

Provide project design teams with:
o Awareness of the threat and Its urgency

e |Information and tools te quickly screen for
climate risks

= Information, analytical tools and options to
tackle identified threats

= Resources ($$%$) to implement
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Climate
variability,
climate change
and adaptation
In India




Integrated Modeling System — GUI
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Impact of climate change on Rice Yields — A2 Scenario
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Cost of Adaptation?

Is this the correct question?

Estimates of the costs ofi Inaction cover a huge range:
e $10Bs to $100Bs per year in developing countries by mid century.

= GDP losses range up to about 10% for developing countries for a
doubling ofi atmospheric CO,

Some adaptive actions are direct costs — e.g. strengthening
coastal protection

Others are done because cost benefit analysis points to
them — e.qg. change In agricultural systems

Some adaptive actions changes the priorities in the use of a
limited resource -- e.g. concessional finance



Adaptation to Climate Risks: Costs

B A preliminary assessment (WB and OECD) shows that tens of

billions dollars per year of ODA & concessional finance investments
are exposed to climate risks

B Much larger exposure of private sector investment

B Response by private sector in developing countries is constrained
by
» [ack of information on the nature of the risks and adaptation
options
 Vulnerable public infrastructure on which they depend
e |nsufficient risk spreading mechanisms — e.g. insurance



World Bank and 1ADB Studies

Calculation of the proportion of sensitive projects:
World Bank

Year Peryear no. of projects sensitive
Total projects 439.7

sampled
Sensitive (>=1) 27.3 55%
>=2 20.0 40%
>=3 12.3 25%

At significant risk




Analysing Climate Risk
INn the Development Portfolio

OECD Study

Figure 3.2. Annual official flows and share of activities potentially affected
by climate change
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Adaptation to Climate Risks: Costs

B Comprehensive project planning and additional
Investments to climate-proof development projects will
require at least $1 billion per year

e $20-40 billion projects at risk — additional costs to climate-

proof them is estimated at 5-20% per project, therefore, $1-
8 billion per year

B Actions Iinclude:
e Better access to information on climate risks and
Impacts
= Reduce Institutional barriers to comprehensive planning
across multiple sectors (e.g. water allocation between

power generation, Irrigation, industrial, human and
natural resource use)

= Revise standards for planning and infrastructure

e Additional iInvestments meet revised standards and
retrofit existing infrastructure



Adaptation to Climate Risks: Public
Funding

B Primary public financial instruments available —

e ODA — currently only a few percent directly for
adaptation

o GEF special funds for adaptation — rising to c.
$100M pa

o Adaptation Fund funded by a 2% tax on the Clean
Development Mechanism — less than $100M pa

B [hese instruments technically adequate —but funds
flowing through them need to be substantially
Increased



Adaptation to Climate Risks:
Private Sector Funding

B Private sector has a commercial incentive to reduce
exposure to climate risks and to take up adaptive options
once known, but to achieve this they depend upon:

= Greater climate resilience of public infrastructure
Including transport and harbor facilities, energy
supply, etc

e |mproved access to risk spreading Instruments such as
Insurance, including

= Cost effective approaches such as weather indexed
Insurance

= Risk pooling instruments to facilitate access to
commercial re-insurance



Conclusions

Human-induced climate change, as well as loss of biodiversity, and land
and water degradation, threatens poverty alleviation, sustainable
economic growth and regional security

“Industrialized countries have been the primary cause to date of
human-induced climate change, but developing countries and poor
people are the most vulnerable

The actions of today’s generation will profoundly effect the Earth
Inherited by our children and future generations

There are cost-effective and equitable solutions, but political will and
moral leadership Is needed

A long-term stable regulatory framework with differentiated
responsibilities is needed to stimulate the carbon market and provide
the Incentives for private sector engagement

Innovative public-private partnerships and technology transfer are
needed

Market reform Is needed - reduction of energy subsidies and
Internalization of local/regional externalities (i.e., pollution costs)

Increased public and private sector funding for energy R@D
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