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l. Introduction

Responding to the findings of the scientific comityion the unequivocal nature of the expected irtgpatclimate
change and the risks associated with inaction, mowents around the world have recognized that adirg the
challenges of climate change will require globdibe$ sustained over a long period of time. Therimational
community is currently considering approaches foeHiective response to these challenges workimutne
auspices of the United Nations Framework ConverioiClimate Change (UNFCCC). In December 200 het t
United Nations Climate Change Conference in Balyggnments agreed on the Bali Road Map that detined
scope for future global action on climate chandee oad map includes the Bali Action Plan that sigd the
beginning of a new process aiming to tackle clintdt@nge through long-term cooperative action. Nagjohs on a
new agreement are to be finalized by the Decemb@® 2vhen governments will meet in Copenhagen tgefar
new global deal for the period beyond 2012. This agreement will cover all aspects of climate clang
(mitigation, adaptation, technology and financedh@ context of a long-term global goal for emissioeductions.

One of the key elements of the on-going internatioregotiations is the role of developing countifesational and
international efforts to mitigate climate changecArding to the Bali Action Plan, consideration glddbe given to
“[n]ationally appropriate mitigation actions by ddeping country Parties in the context of sustdimaevelopment,
supported and enabled by technology, financingcapa.city-building, in a measurable, reportable arifiable
manner™ This provision brings together, in an integral men key elements such as national mitigation &ffor
sustainable development, technology, finance an&/ MR

Having initiated negotiations on future action, lewer, does not mean that current mitigation effshisuld be
discounted or discontinued. In the contrary, aciogytb the Bali Action Plan, the negotiations presiill be
informed by “... experience in implementation of tBenvention and its Kyoto Protocol, and processeretimder,
outputs from other relevant intergovernmental psses and insights from the business and reseancimgnoities
and civil society”? Therefore, it is imperative that lessons learairfrcurrent efforts would guide the work of
governments as they are searching for new waysafatw

In many developing countries, concrete steps toaedreenhouse gas (GHG) emissions are already taian
and are often linked to concerns over critical ésssuch as energy security, air quality, and ecandevelopment.
This paper summarizes the results of the work ®fCGknter for Clean Air Policy (CCAP) in Brazil, @aiand India
and is provided as a contribution to the intermalaegotiations on climate change, and to otHewaat regional
and international efforts, including CCAREsiture Actions Dialogue

A. Description of the project

In February 2005, the CCAP and leading partnerrozgdions in Brazil, China, and India launched Assisting
Developing Country Climate Negotiators through A& and Dialogugroject. Financial support has been
provided by the United Kingdom’s Department forelmtational Development (DFID), the Tinker Foundatiand
the Hewlett Foundation. The purpose of this projett develop a comprehensive analysis of GHGeetimgns and
potential mitigation options, costs, co-benefitsd anplementation policies in these three countrielse project
represents an important step in the discussioritkepost-2012 international response to climatagbaby
providing concrete analysis and results to hel lo¢ internal deliberations in these three coestand the
international community. The project has two phaBésse | - GHG Mitigation Option and Cost Analysisd
Phase Il - Policy and Implementation Strategy.

Phase | - GHG Mitigation Option and Cost Analysis During Phase |, teams of experts in each cowangucted
individual GHG emission mitigation analyses for oxagconomic sectors. The sectors analyzed wectrielty;
cement; iron and steel; pulp and paper; transpontatommercial; residential; agriculture; and firg. Each
country analysis included: development of a curcemirview of each economic sector; developmentigiterm
(through the year 2025 or 2030) individual GHG esiais projections; development of detailed margatatement
cost curves; evaluation of the impact of implemgateof select packages of GHG mitigation opticessessment
of economy-wide cost and economic impacts of miitigapackages; preliminary analysis of potentiahéstic

! Decision 1/CP.13, paragraph 1 (b) (ii).
2 Decision 1/CP.13, paragraph 11.
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policies for implementation of each mitigation a@ptj and evaluation of potential international pplaptions and
the implications of the results.

The results of Phase | have already been presengeseries of reports, including a synthesis regploat were
released in 2006.

Phase Il - Policy and Implementation StrategyDuring the second phase, conducted from mid-2068.gh

2008, CCAP and its in-country partners built uploe work and policy connections developed duringsBha In
consultation with policymakers in each country, thest promising options for GHG mitigation wereestéd and a
detailed and in-depth analysis was conducted aressassociated with the implementation of thesemgt The
implications of climate change policy options faHG mitigation in these three countries were evadatnd a suite
of potential policies and approaches for implemioaof each option were developed. A comprehenaiekin-
depth analysis was carried out focusing on thedatgrs, barriers and co-benefits associated with eation. In
addition, a series of workshops were organizedtaio the views of, and share results with, dorogstlicymakers
and stakeholders in each country. The results a6®H for each country will be published in 2009.

B. Objective and aims of the paper

The objective of this paper is to provide information mitigation efforts that are either being ierpented or being
considered for future implementation by Brazil, @hand India. The paper aims to highlight key atbasmay
merit particular attention during the work of tiéernational community on a future global agreenoentlimate
change.

Unless otherwise stated, information in this papeirawn from the Phase | and Phase Il countryrisfmd Brazil,
China and India that have been published by CCAReMbther sources of data/information are usedreates are
provided in footnotes. The paper summarizes theltefor all three countries distinguishing betwgelicies that
can be or are being implemented nationally withotgrnational assistance, and those that wouldirequ
international cooperation for their implementatidhalso provides key recommendations for areasravkhe
international community and the UNFCCC could hedpedoping countries achieve GHG mitigation by pdivg
financial assistance, capacity building and otlwapsrt, and suggests how some of the policies exglm this
study could potentially be developed and proposeabdionally appropriate mitigation actions (NAMAs)der a
post-2012 climate change agreement.

C. Structure of the paper

Chapter Il provides an overview of the currentaiton in Brazil, China and India. This includes plztion and
economic statistics, profiles of their GHG emissi@amd brief descriptions of current efforts thddteto mitigation
of climate change (the latter is based on inforamain the Phase | reports of the three countrigsapter 111
summarizes the mitigation and policy options selédor the three countries, including brief desiips of the
criteria for their selection. Chapters IV-IX focas lessons learnt regarding the implementatioroafiestic
measures/policies and highlights efforts for whitiernational cooperation (including, if applicabigpe and level
of technology and financing needs) would be reglioe some key sectors. The sectors considerectke@ricity
supply; electricity demand; transportation; cemént) and steel; and deforestation. Chapter X glewisome final
remarks.

D. Summary of International Cooperation

The international community is currently debatingossible architecture for the post-2012 climatencfe
agreement that may incorporate three types of NAMyAdeveloping countries: Unilateral; Supported] &mnedit
Generating. Unilateral NAMAs are actions counttadgs on their own to achieve emissions reductioitisont
Annex | assistance or financing. For example GE&AP project has identified and documented martiathies
that China and India are taking to address theirggnsecurity, development and environmental carxctrat also
reduce GHG emissions growth. Initiatives suchhase could be proposed as unilateral NAMAs undafuae
climate change agreement. Supported NAMASs arerettountries can achieve with international firagicwhich
result in more aggressive emission reductionghimstudy, we have identified additional meastines China and
India could undertake if international support wprevided. The required support varies by meaancksituation.
In some cases, access to additional financing walldev construction of advanced, more efficient &msler
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carbon-emitting power plants; in other situatioasistance with deployment of new technologies &lad for
advancement of renewable energy, while some messorgd be implemented if appropriate policies were
designed and institutions put in place to monitat anforce their implementation. Credit generabi#agViAs must
exceed an agreed-upon crediting baseline, and glgneould serve as offsets of Annex | emissions.

Once NAMAs are identified, the questions of howstaicture and finance NAMAs still need to be angsleThe
UNFCCC will need to determine guidelines for how proritize NAMAs and develop sustainable financing
strategies to support their implementation.. WhileMAs will be voluntary, nationally-driven actionsternational
criteria may be created to guide their financingptigh a multilateral financing mechanism. Thestega could
include cost effectiveness, mitigation potentialidraged domestic resources, role of sector inatheronomy, and
sustainable development benefits. Many developoumtries want support for NAMASs to be through diraccess,
where priorities are decided domestically by depilg countries and money is allocated to counigsording to
COP-decided distribution principles. Other courstrfprincipally potential donors) argue for costeetfveness and
the size of potential GHG emission reductions as khy criteria for choosing among NAMA proposals fo
developed country support. CCAP proposes to cieaigbrid approach that incorporates both the tlimecess and
the competitive approaches within the new NAMA #@extture, by creating several different financinghdows
with different eligibility and evaluation criteriauited to the nature of the types of activitiespoticy actions
covered in the window. This study offers insights on how certain mitigatoptions could potentially be supported
and implemented in Brazil, China and India undeNFECCC NAMA framework.

The following tables present an overview of theanajternational implications of this study. Favch sector and
mitigation option analyzed, the potential role mternational financial assistance, technology fiemsind capacity
building support are summarized.

% SeeNationally Appropriate Mitigation Actions by Develag Countries: Architecture and Key Issu€enter for
Clean Air Policy, December 1, 2009.
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1. Electricity Supply

Mitigation options

Financial Assistance

Technology Transfer

Capacity-building support

IGCC-CCS(China and
India)

Renewable energy
generation $handong
Province, China

Sectoral restructuring
(Shandong Province,
China)

Fiscal policies for increasing penetration of
IGCC-CCS, such as tax incentives and excise

duty exemption for machinery and components,

can be supported by utilizing financing to

R&D has been identified as an effective

way to reduce cost of and uncertainties with

E.g. UK Cleaner Coal Technologies

program, which encourages development of

replenish reductions in government tax revenues. clean coal technologies and expertise

Such actions could be classified as supported
NAMAs

Modernization of existing coal plants can be
funded by providing soft loans. E.g. $180 Mn
soft loan from World Bank and the $45.4 Mn
grant from GEF to India under the “Coal-fired
Generation Rehabilitation Project”

NAMAs that can be undertaken by China and
India include renewable energy penetration
targets. For example, up to 10 % could be
unilateral, 10% - 30% could be based on
supported financing and anything above 30%
could be eligible for crediting through a sectoral
crediting mechanism.

through a program of R&D, technology
transfer and exports promotion.

IGCC-CCS: Need for improved understanding
and forecasting of CQlispersion in

geological media to determine permanence
and security of storage; and lack of
technologies for the long-term measurement,
monitoring and verification of Cstorage

sites.

Penetration of wind energy will require
development of institutional capacity to
integrate sources like wind into the existing
energy market system, and supervision and
management capacity to carry out the
associated policies.

2. Electricity Demand

Mitigation options

Financial Assistance

Technology Transfer

Capacity-building support

Energy demand savings
from products and
equipment ifdia)

Demand Side
Managementhina)

Energy efficient buildings

(India)

Tax breaks to local manufacturers and industries Transfer of technologies such as efficient -

can be provided to encourage adoption of
efficient appliances and efficient industrial
processes. China and India could be
compensated for the reduction of tax revenue
resulting from such tax breaks, and these could

be recognized and funded as supported NAMAs.

Contractors could be given property tax breaks
and other tax incentives to construct energy
efficient houses. India could adopt a NAMA

appliances, smart grid applications and
efficient metering could be facilitated by
providing technical and financial assistance
E.g. China Barrier Removal for the
Widespread Commercialization of Energy-
Efficient CFC-Free Refrigerators in China
(1998) project funded by the GEF.

Penetration of energy efficient appliances
on a large-scale could be considered as a

As part of the capacity-building assistance,
Annex 1 countries could sponsor workshops
on financing of efficiency and DSM by
inviting international experts and local
bankers and other financial sector
representatives. E.g. FC/GEF facility in
China, which allowed Energy Services
Companies (ESCOs) to raise finance by
providing collateral in form of credit lines and
guarantees from the facility.
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which includes increasingly aggressive building
codes over certain time periods. Those that
require significant investment could qualify as
supported NAMAs.

supported NAMA and the associated
efforts could receive some funding for the
effort.

Other areas of capacity building that have
been identified are electricity load
management through technological and

economic measures, energy auditing, and
public awareness and education on electricity
saving techniques.

3. Transport

Financial Assistance

Technology Transfer

Capacity-building support

Mitigation options

- Fuel economy
standardshandong
Province, China

Expansion of biofuel
use (ndia & Brazil)

Integration of electric
vehicles (EV) in urban
transport (ndia)

Adoption of higher fuel economy standards can be
encouraged using feebates i.e. a combination of
incentives/rebates for vehicles with higher
standards and fees for lower standards. The
implementation of such a program could be a
unilateral NAMA, while tax deficits arising out of

such a program (i.e. when incentives/ rebates given companies, in return for nation-wide implementation

are higher than fees collected) could financed
through supported NAMAs. National governments
could also design programs to support
municipalities or public transport entities that
replace conventionally fired vehicles with cleaner
electric vehicles; governments could reward such
actors that achieve reductions beyond the
penetration rate set by a supported NAMA with
transfers of credits earned through a sectoraltcred
mechanism.

Soft loans through international financial
institutions could be arranged to fund infrastroetu
for EVs such as charging stations, back-up
facilities etc. as part of the supported NAMAs.

In China, there is a lack of domestically-developed -

technology to convert existing production into hégh
fuel-standard vehicles. As part of technology $fan
initiatives, Annex 1 countries could subsidize the
purchase of intellectual property rights costs
associated with such technology by domestic

of fuel economy standards as a supported NAMA.

The transfer of advanced technological processes
such as cellulosic processes to India and Brazdeo
they have been fully developed, could achieve
emissions reductions and could also help address
concerns about food security.

India’s EV potential also faces significant
technological barriers which can be solved through
international cooperation E.g USAID assistance
helped Amerigon Inc., CA and Maini Group of
Companies, Bangalore establish a joint venture
company REVA Electric Car Company to
manufacture passenger electric cars in India.

China needs to invest in expanding
the R&D capacity to identify the
most economically and
environmentally efficient
technology for its domestic car
manufacturers.

India for instance has great potential
in the use of jatropha, a non-food
crop that grows in arid land that is
unfit for agricultural-purposes.
However, its potential has been
stymied by the lack of investment in
R&D to identify the most resilient
and high-yielding variety and the
most economical methods of
production.
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4, Iron & Steel

Financial Assistance

Technology Transfer

Capacity-building support

Mitigation options

- Energy efficient
production technologies
and appropriate control
processeditdia)

Top-pressure recovery
turbine Shandong
Province, China

International financial support could be utilized -

to capitalize local financial institutions with

funds for subsidized and reduced-interest loans
to implement mitigation projects in the iron and

steel sector.

Top- Pressure Recovery Turbine (TRT):
Blast-furnace TRTs have been identified as
the most effective and appropriate
mitigation option in Shandong Province.
However, the lack of affordable
technologies is a major barrier to its
adoption.

Dry-Quenching: In its EC-funded Sectoral
Study, CCAP has shown that the iron and
steel sector in China can adopt a unilateral
NAMA of ensuring that 60% of coke
produced in the sector will be dry-quenched
which could lead to emissions reductions of
1.47 — 1.9 Mt C@e below BAU in 2020. A
higher no-lose or supported NAMA target
of 65% would lead to a total emission
reduction in 2020 of 1.96 — 2.56 Mt G©
below BAU

Combined Cycle Power (CCP): By using
CCP as a energy source for iron and steel
plants, China could achieve a unilateral
goal of 17.1 TWh in 2020, about 69%
higher than today (10.1 TWh in 2008).
Achieving this unilateral technology-based
target would reduce G{@missions in 2020
by 5.31 Mt CQe from BAU. A higher
supported NAMA target of 18.11 TWh
would lead to a total emission reduction of
6.07 Mt CQe below BAU in 2020.

One regulatory barrier to the adoption of
renewable energy and energy efficient
processes in China is the monopoly of the
electricity market and the lack of flexibility to
sell the output back into the grid during times
of less internal usage. Electricity market
reform is thus one area of capacity
development identified in Shandong Province,
China that could benefit from international
training and knowledge-sharing.

Center for Clean Air Policy
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5. Cement

Financial Assistance

Technology Transfer

Capacity-building support

Mitigation options

- Production of blended
cement with higher ratio
of additives/cement
(India)

Switch to less carbon
intensive fuel in kiln
(India)

Waste heat recovery and
utilization (ndia)

Energy efficiency
improvement ipdia)

Energy management
practices India)

Waste heat cogeneration
(ShandongChina)

In both China and India, possible ways of
dealing with financial barriers, high upfront

investment cost and low returns include reducing

the cost or assuring returns on investments in
cleaner energy sources and energy efficiency.
Other implementation policies include tax
incentives and subsidies for investment in
energy-efficient processes and clean energy
sources.

Sectoral NAMAs could be constructed in such a
way that the state would aim for a minimum

level of penetration of energy-efficient processes

(unilateral NAMA), and further penetration
beyond that level could be supported by
compensating the government for tax losses
(supported NAMA).

One example of international cooperation is a
co-generation project utilizing waste heat in an
Indian cement plant that is being implemented
with Japanese assistance under the Green Aid
Plan. This program could be a model for a
sector-wide NAMA, in which India would
commit to install a minimum number of units
and/or capacity as a supported NAMA and may
be eligible for credits beyond the agreed level

i.e. credits would be given if actions overachieve

a crediting baseline that is set and approved
beforehand.

Lack of domestic availability of technology -
and trained operators is a major barrier that
can be addressed through technology

transfer.

E.g. In the cement sector in China funding -

provided by the French Global

Environment Fund (FGEF) reinforced the
introduction of introduction of efficient
grinder technology in China and facilitated
its local integration. FGEF support focused

on training, assistance to local

manufacturing and entrepreneurs -- training

could also be a supported NAMA.

R&D: Investment in R&D capacity of both
countries will help foster the development of
cheaper alternatives and a domestic market for
better quality products.

Training: There is a lack of knowledge of the
latest technologies and processes among
operational staff in cement plants. An example
of international cooperation to increase
domestic capacity in energy-efficiency is the
Energy Training Project (ETP) implemented
by USAID between 1987 — 1999. The ETP
provided a unique opportunity for qualified
energy and environmental professionals and
policymakers from developing countries to
receive hands-on training in the United States
or in the host country.

Center for Clean Air Policy

page 10



6. Forestry

For this study, the forestry sector was analyzedfazil only, as this sector represents a sigaificsource of
emissions unique to this country. In 1994, Braddnd-use change and forestry (LUCF) sector adeduior more
than 75% of its total GHG emissions, primarily dodorest and grassland conversion. Through 286dut 17.5%
of Brazil's original primary rainforest had beemeaéd. Business-as-usual scenarios of future dgtfdren indicate
that 40-65% of the remaining Brazilian rainforedt not exist in 2050.

Two types of policy options have been identifiedhwtrong potential for effectively addressing degsation in
specific regions of Brazil. The options includearay of payments for environmental services (PiSYegies and
agricultural intensification. Cost is a princigdarrier for implementing these policies, particll&ES. In
addition, other barriers include institutional daafes concerning the unsettled status of lare thle lack of
technology needed to deploy measurement, repaatidgverification (MRV) and agricultural intensiftoan
systems at the regional and local levels; and el fior training for landowners and forest useiisnfglement
reduced impact and alternative land uses and fetestardship activities.

The nature of both the policies and their challsng®vides Brazil with an opportunity for implematibn with
international assistance, potentially through metlty appropriate mitigation actions (NAMAS)Components of
both PES mechanisms and agricultural intensificesimategies are appropriate as unilateral NAMAs tiould be
complemented with supported NAMAs including finargiand other assistance. For example, instituti@fierms
to address land title and enforcement could beegairith international assistance to cover costsaifing and
technology necessary for municipal governmentxézete PES and agricultural intensification stregeg

Furthermore, successful implementation of the pEdithrough NAMAS could be compatible with proposdeDD
frameworks that describe three phases for achiamipiementation, ultimately leading to the devel@mof a
fully operational REDD strategy for Brazil.

Key challenges remain to be addressed before tioisre. NAMAS require actions to be tracked ingisey; thus
MRV methodology for quantifying both the unilateeadd supported actions described will need to heldped.
Furthermore, PES strategies are particularly valolerto questions of additionality because compensaould
potentially be awarded in areas where forests wbalg been protected anyway. Finally, an overagcbhallenge
is that of how to reconcile international REDD paynts with payments made at the local level. Thalenge has
important implications for how international funggl ultimately be dispensed to finance such prtgen host
countries, but also for how local forest users landowners are compensated.

* The development of potential support structuredIBDD through a NAMA framework is discussed in Qtea 9.
The decision of whether to include REDD within thhl@MAs framework of the post-2012 UNFCCC agreemant o
to create a separate REDD mechanism has yet ttkba.t However, the general framework of unilat&&aDD
actions coupled with other internationally suppdmeeasures presented here is expected to be dtikzardless of
the final REDD framework adopted.
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Il. Overview

A. Context

In 2005, China’s population was about 1.31 billianogounting for slightly more than a fifth of thesd population.
India’s population was less, at about 1.13 billiand Brazil's population was around 187 millionogEther, the
population of these three countries was about Bilé8n, accounting for about 40% of the world’spadation. In
comparison, the economies of China, India, andiBcambined accounted for about 9% of global GDfhe
Chinese economy was by far the largest among tke tfollowed by Brazil and India (see Table 1).

Table 1 Population and gross domestic product of BrazilChina and India in 2005.

Population GDP GDP/capita
Country Relative % to
Millions % of world | Trillion US$ | % of world | US$/person | world
Brazil 186.83 2.87% 0.88 1.96% 4,721.09 68.18%
China 1,312.98 20.15% 2.34 5.19% 1,784.76 25.78%
India 1,134.40 17.41% 0.81 1.79% 713.05 10.30%
World 6,514.75 45.11 6,924.00

Source: United Nations Statistics Division

B. Greenhouse gas emissions

Between 1990 and 2005, total GHG emission®razil, India and China have been increasingticoously;
exception being the emissions of Brazil (2005 Is\ming lower than 1990) when taking into accoumissions and
removals from LUCF (figure 1). This is a direct sequence of the rapid economic growth since tHg €800s,
higher industrialization, improvements in the ligistandards of the populations of all there coasfrnmore access
to electricity and clean water, higher comfort sanls for dwellings, and increases in private Mehigvnership.

Figure 1.Growth index (1990=100) of greenhouse gas emissipgsoss domestic product and population in
Brazil, China and India between 1990 and 2005

® For this chapter, emissions data are taken freWbrld Resources Institute’s Climate Analysis tadors Tool
(CAIT) Version 6.0. Because of lack of data foolzdl LUCF emissions and removals for 2005, LUCFssinns
and removals in 2005 have been assumed to remtia 2000 levels.
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In 2005, total GHG emissions (including LUCF) fraththree countries accounted for about 25% ofgllobal
GHG emissions as compared to about 20% for 199thai LUCF emissions and removals, the contributibthe
three countries to global totals is higher at 2t pared to 18% for 1990. In terms of the relevanggartance of
various sectors in the GHG emissions, there areegistinct differences between the three counffégure 2).

(a) China (b) India
(c) Brazil (d) Brazil (incl. LUCF)
| Electricity & Heat M Other Fuel Combustion Agriculture
Manufacturing & Construction Fugitive Emissions M Land use Change & Forestry
ransportation ndustrial Processes aste
LBy i M industrial P w

Figure 2 Relative contributions of sectors in total natioal greenhouse emissions for 2005 for:
a) China, b) India, (c) Brazil and (d) Brazil (including LUCF).
Note: for Brazil, the Land Use Change and Foredéta used are for 2000.

Excluding LUCF, the Energy sector — comprising Eleity and Heat, Manufacturing and Construction,
Transportation, Other Fuel Combustion and Fugifiméssions - is the most important one for Chinaraiia
(contributing to about 73% and 67%, respectivdlyljowed by Agriculture, Industrial Processes andsfé¢. For
Brazil, the Agriculture sector is the largest cinitor to GHG emissions (58%), followed by Energyldhe other
two sectors.
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If LUCF emissions and removals are taken into adersition, there are no discernible differenceioina and

India. This is because the LUCF sector is a rath@ll sink of CQ emissions (corresponding to about 1% and 2%
of the national totals for China and India, respety, in 2005). For Brazil, however, the situatiis completely
different as the LUCF sector is the largest contobto GHG emissions accounting for about 60%hefriational
total emissions.

C. Current national efforts relating to mitigation of climate change

One of the common themes in Brazil, China and Im&lthe growing awareness of the need to incorporat
sustainable development considerations in theionak policies and programs, particularly as regahe
availability of opportunities for economic and salaevelopment associated with the sustainableiseir natural
resources. Some of these efforts initiated by #Ht@®nal governments (often as part of a natioriaiate change
action plan) are financed using domestic resouitbesugh the national government, regional autresiand/or
national financing institutions) and could potelyigualify as nationally appropriate mitigationtans (NAMAS)
as called for in the Bali Action Plan for the p@§t12 period. The launch of the Agenda 21 progrianadl three
counties has provided additional impetus for suglateral NAMASs that can link development issuestvan
increasing determination to contribute to glob&be$ to address climate change.

Based on the countries’ national circumstanceseamdsions profiles, it is not surprising that thare differences
in terms of the focus, priorities and sectors asiied by national programs relating to mitigatiotioac This section
provides a brief overview of the current domestiorgs, including on-going programs, which are ecteel to
influence (directly or indirectly) the GHG emiss®levels in all three countries.

1. Brazil

Existing national programs in Brazil focus on eféaio curb deforestation (especially in the AmaReagion, the
importance of which is paramount for the futurdhaf country), and on expanding the use of renewaidegy. The
Project for Gross Deforestation Assessment in tfzziBan Legal Amazon Region (PRODES) - the lardestst
monitoring project in the world that provides esiites of deforestation — and the establishmenteoirtier-
ministerial Working Group to combat deforestatinrihe Amazon region are part of the broader natieffiarts,
which also include other legal, administrative @ednomic measures.

These efforts have resulted in significant redudiof the deforestation rate in the Amazon. Resttistics
indicate that the total deforested area has behrcesl by as much as 60% since 2005. In Deceml@&, Bdazil
announced its plans to cut deforestation evendurtin the context of its National Plan on Clim&ieangé Brazil
is proposing to reduce its deforestation rate 86@ knf per year by 2018. This would represent a rednaifo
about 70% compared to the 1996-2005 baseline 8B83%nft of forest lost per year. It is estimated thatiexing
this target would result in an overall reductioMd billion metric tons of CQover the period 2006-2017.

In the energy sector, examples of national prograciade: the National Ethanol Program (PROALCOChE
National Program for Production and Use of Biodiesed the Program of Incentive to Alternative Smg of
Electric Energy. The PROALCOOL is one of the oldeational initiatives aimed to promote ethanol imse
transportation. Despite its discontinuation in ldite 1980s, the program laid the foundation forrdwent
introduction of vehicles that can use either gasotir ethanol. Sales of these vehicles in Brazibanted for more
than three quarters of the sales of new light datyicles in February 2006. In addition to ethatiw, government
has introduced the National Program for Producgiod Use of Biodiesel from raw material such as pabmstor
bean and soybean. The goal of this program isttodoce a new fuel in the national energy mix fresif sustained
projects that combine fair price, high fuel qualggcurity of supply and social development padicie

Access to electricity is considered essential tied@nd economic development in Brazil. Despitefdrct that more
than 90% of all energy generated in the Brazili@eteic sector comes from hydroelectric power @amt 2002, the
Program for Incentive of Alternative Electric Engrgources (PROINFA) was launched. This programaets
overall goal for the production of 10% of the tagédctricity from non hydroelectric renewable s@asby 2022, in
two phases. The first phase is to achieve 3,300 dfivénewable energy—divided equally among biomsissl|
hydro and wind. This will be achieved through Idegm power purchasing agreements between Eletralmcs
independent power producers, as well as fiscahitiees for each type of renewable energy.

® See http://www.mma.gov.br/estruturas/imprensatiaos/96_11122008040728.pdf
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Brazil's energy sector has been characterizeddiyoag reliance on hydroelectric power and deveemnof low-
emission fuels through domestic national efforishsas the PROINFA renewables program and PROALCORH .

a result, compared to many other countries Bramldnvery low fossil fuel emissions profile relatio the level of
activity in key sectors. In addition, the many Cpkbjects ongoing and planned in Brazil are expktdaesult in
emission reductions of approximately 400.4820,e by 2020 Of the more than 300 proposed and active CDM
projects, over half relate to biomass energy ohamat avoidance, with hydroelectric projects als&intaup a
significant share. With relatively low emissiomssiectors such as electricity and transportatidditi@nal emission
reductions on a broad scale in Brazil would likeged to come largely from other sources such astigrand land
use.

2. China

In 2006, the Chinese government approved its liv-¥ear Plan covering the period 2006-2010. Thénrtergets
of this plan include: a 20% reduction in the egdrgensity of the national economy; a 10% drogfmissions from
all main pollutants; and a 20% increase in foresecage. This is the first time that China has loioed energy-
efficiency with the indexes of economic growth,cgriemployment and balance of payments for macntr-aioof

its economy. As part of this plan, China is promgtkey energy conservation projects and is makifogte in other
areas, including:

The development of hydropower, giving particulangideration to any associated environmental
conseguences;

The promotion of nuclear power;

The optimization of thermal power generation areghomotion of coal-bed methane utilization;
The promotion of bio-energy, development of winalas, geothermal and tidal energy;

The control of GHG emissions from the agricultueetsr; and the enhancement of carbon sinks.

To achieve the goals of the"1Eive-Year Plan, consideration has been givenrtoraber of additional measures
that can be implemented. One such measure is thielisement of a management system that aims totanand
reduce energy consumption of the top 1000 energysive enterprises in China. Other measures ievible
possible introduction of an energy tax, and thetleming of the energy efficiency voluntary agreenaetivity in
the top 1000 energy-intensive enterprises, basdteopilot project led in the steel industry.

A recent report on the mid-term evaluation of ti@lementation of China's TFive Year Plahindicates
significant progress on the country’s climate andimnmental goals. Specifically, the country sexded in
reducing energy intensity by 4.9% over the 2006720€riod. Improvements in air and water qualityh@nced
treatment of industrial solid waste, increasehdfficiency of water usage and expansion of faregerage were
also achieved.

China has also introduced the Renewable Energy idaich encourages the construction of renewableggne
facilities and requires power grid operators tocpase resources from registered renewable eneogyi@ers. It
also offers financial incentives for renewable gyarojects and stipulates penalties for non-coamgie. The most
recent goal announced by China is 16% of primagrgynfrom renewable energy sources in 2020, inolyithrge
hydroelectric facilities, wind power, biomass, sgaotovoltaic, as well as targets for solar thdramal geothermal
energy.

Other policies that have been set up since 20@hina include both market mechanisms and nati@wllations
in order to improve energy efficiency, such as:

The Clean Production Promotion Law, which aimsranmote cleaner production and increase the
efficiency with which resources are utilized. l$@lpromotes sustainable development, provideséor t
reduction of pollution, environmental protectiondamprovements in human health;

" Report by the World Bank conducted at the reqoktite National Development and Reform Commission
(NDRC) of China (http://siteresources.worldbank/@tgINAEXTN/Resources/318949-
1121421890573/China_11th_Five_Year_Plan_main_repomdf)

Center for Clean Air Policy page 15



The Environmental Impact Assessment Law, which jitthlow energy efficiency or the use of older
(inefficient) technologies in new construction @fs;

Updated equipment (design) energy efficiency stedgjdhe scope of which covers industrial equipment
such as boilers, motors, fans, pumps and transfsyme

Supporting R&D activities on key energy efficieathnologies.

3. India

National programs that have been introduced inalistice 2000 are expected to yield relative emissieductions
by the middle of the next decade. These includé\titégonal Steel Policy, the Integrated Transpottdyand the
Vision 2020 Transport program. The National SRaicy seeks to increase the capacity and effigieicteel
production in India and is expected to result ia tétrofitting of inefficient plants and the buitdj of more efficient
facilities. Under the Indian Integrated Transgooticy and the Vision 2020 Transport program, éffare being
made to meet the higher transport demand thatisrgeed by higher GDP growth rates, while promotéing
sustainable transport system with increased emplasenergy efficiency and environmental protectidhe
policy also aims to optimize both the inter-modak mnd the freight-passenger mix in the Indianways by
introducing appropriate ticket prices and user ghar As a result of these and other efforts,astimated that fuel
economy will improve and the railways share formbpaissengers and freight will increase.

These programs are expected to slow emissions lgriovthese sectors. With full implementation, Netional
Steel Policy is expected to limit the growth of esidons from the iron and steel sector to 300 MeCi@ 2020,
representing a 5% reduction below the BAU level7(8% COse in that year). According to the two transpodati
programs, C@emissions are estimated to be more than five thigdger in 2020 (547 Mt C@) and seven times
higher in 2025 (754 Mt C@) than in 2000 (97 Mt C@). Despite these figures, the projected growth is
significantly slower compared to the BAU scenafi&% below the BAU level for 2020).

However, not all policies that have been introduséitlead to reductions in GHG emissions in Indide
improvements in the social and economic developrf@BP growth rate of 8% per annum) as envisagetthéyd’
Five Year Plan of the Government of India are efgto lead to increases in energy (particularlglectricity)
demand and associated emissions. The Nationatri€lgcPolicy aims to ensure access to electritityall
households by 2012. The expected additional derfarelectricity (in many cases to replace traditibfuels -such
as wood- used for cooking and heating) is to blg fuet by 2012 through the supply of reliable andldgy power

in an efficient manner and at reasonable rates Asult, the per capita consumption of electricitindia is
expected to rise to over 1,000 kWh per person Y 2MWatural gas, coal and hydropower will accdonimost of
the new capacity added through 2020, althoughwlstill account for the largest share of genematoverall.

At the same time, driven by its national prioritasd goals, India is considering the introductibadditional
measures, particularly in the energy and environreector. Such measures that are anticipateditbtéethe
limitation of the growth of GHG emissions include:

Improvements in the energy efficiency;

Power sector reforms;

Promotion of clean coal technologies;

Promotion of hydro and renewable energy;
Cleaner and lesser carbon intensive fuel for tramsp

Environmental quality management.
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[ll.  Mitigation and policy options

The mitigation and policy options identified andabized during Phase 1l of CCAPAssisting Developing Country
Climate Negotiators through Analysis and Dialogueject are summarized in Table 2. The optioneceeme of
the key sectors for each country, including eleitirisupply; electricity demand; transport; irordasteel; cement;
and deforestation. More details for each mitigatod policy option can be found in the individuaports for
Brazil, China and India.

A. Criteria for selection

In general, mitigation and policy options were stdd based on the analysis undertaken during Rizdgbe
project. CCAP and its partners consulted with gorent policymakers to identify the most promisimgions for
GHG mitigation and conducted an in-depth and commgmeive analysis of the key issues associatedthgin
implementation. These options were examined ardldped further in consultation with national expeand
policymakers in each country.

In this paper, information is provided for thredigation options in Brazil: ethanol and biodiesal fransportation,
and reducing deforestation. These three optiodeead two of the key sectors in Brazil; the Governtrof Brazil
has significant experience in both and has recénitigpted pioneering work, which is expected toyide GHG
emissions reductions. The Phase Il mitigationartifor China and India were selected from amoegptiginal
list of options/technologies, and include measuve&sed to electricity supply and demand, tranggiam, cement
production, and iron and steel production.

The Phase Il mitigation options for China were sield among the Phase | list of options/technologies
comparison was carried out taking into consideratézhnical, institutional, social and politicatfars. Other
parameters considered were: potential co-benefitts, impacts on G@missions and implementation potential
within a given sector. The selection of policyiops was finalized after consultations with theioral
policymakers, sectoral experts and regional auilkeri

In China, the 2010 national energy intensity taggeablished in the country’s "L Eive Year Plan is being
implemented by aggregating individual targets assigto each province. CCAP therefore conducteahatysis to
analyze barriers at the provincial and local levaigl develop strategies to assist policymakefs svib-national
implementation of GHG mitigation measures. As dateTable 2, some of the options refer specifictdlthe
Chinese province of Shandong, which was selectezhgrten other provinces based on its high consomjuti
energy and the structure of its industry. Especialt the latter, there is a large presence of héadustry in the
province that contributes significantly to the tatational production of iron, steel and cemenhédtparameters
considered included socio-economic factors (pomiatGDP) and the presence of natural resources.

For India, the criteria used to evaluate the beded mitigation options included: technical andmemic
feasibility, cost effectiveness, infrastructurappart and environmental parameters such as envintahco-
benefits. In order to formulate relevant policyiops for each mitigation measure, it had to be ertthat any
policy option corresponded to the policy framewofltndia and, preferably, relied on existing regaits and
financial structures for its timely implementatioRurthermore, each policy option was evaluatedag#s
potential to achieve realistic emission reductidtsspolitical feasibility, and its alignment wixisting
international environmental agreements or protocols
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Table 2 Summary of the mitigation and policy options Byazil, China and India

Sector Country | Geographical | Mitigation Policy options Abatement Potential Mitigation Cost&
scope options cobenefits
Electricity | China National IGCC-CCS Domestic pilot programs 19.1 Mt CQe reduction in 39 US$/t CQein
supply 2020 (mitigation effect only) [ 2020 (mitigation
International assistance programs option)
20.3 Mt CQe reduction in
Capacity building 2020 (combined impact with | Less than 29 US$/t
policy option) CO, in 2020 (policy
Fund and technology transfer option)
Subsidies or tax breaks 1'100'_1'400 USS$/kW
of capital cost
Research and development requirements
India National IGCC-CCS Conversion of 10% of coal- 1,900-2,000 US$/kW
based power in 2007 could legdof capital cost
to 4 Mt CQe reduction requirements
(without CCS)
China National Wind power Industry development anestment incentives 7.61 Mt G®reduction in 38 US$/t CQein
2020 (mitigation effect only) | 2020 (mitigation
option)
10.21 Mt CQe reduction in
2020 (combined impact with | Less than 36. US$/t
policy option) CO,e in 2020 (policy,
option)
China Provincial Sectoral Strengthening of supervision and management pfl5.6 Mt CQe reduction in 91.7 US$/t CGe
(Shandong) | restructuring | existing policies 2020 (baseline scenario) (baseline scenario)
20.8 Mt CQe reduction in 78.8 US$/t Ce
2020 (technical scenario) (technical scenario)

8 In China, some of the options refer specificatiyitie province of Shandong. The 2010 nationalggniettensity target established in the country’thifive
Year Plan is implemented by aggregating individaadets assigned to each province. CCAP therefamducted an analysis to analyze barriers at the

provincial and local levels and develop strategpesssist policymakers with sub-national implemgoataof GHG mitigation measures. Shandong wasctede

among ten other provinces based on its high consampf energy and the structure of its industry.
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Electricity | China National Demand sidel Electricity pricing reform 428.8 Mt C£ reduction in Less than zero (-2.96
demand management 2020 $/t COe
India National Energy - Products and equipment standards and label[n§ax benefits to energy service
demand . Tax and duty exemptions for energy efficient | companies could avoid capacity
savings from products and equipment addition of 9,240 MW
products and o
equipment - Building energy codes
India National Energy - Time zones Long term (8 yrs) mitigation
efficiency in . ) o ) potential of 457 Mt C@e /yr
the Indian - Tax incentives Above code building labeling
buildings
sector
Transport | Brazil National Production | - National policy for the energy use in The use of ethanol domesticallyFor biodiesel:
and use of transportation could lead to reductions in GO Implementation costs
biofuels - Support the enhancement of RD&D for emissions between 73.7 and | are between US$2.4

advanced processes and technologies for
biomass conversion to energy

- Policy for the development of sugar cane

genetically modified varieties

- Fiscal policies (such as tax reductions) for

equipment

- Logistical and infrastructure improvements

79.0 Mt CQe in 2020
compared to a baseline scenal

Increased use of biodiesel
could lead to reductions in
emissions between 4.8 and 9.
Mt CO.e in 2020, compared to|
a baseline scenario of 100%
conventional diesel supply.

of 100% gasoline consumption Conservative and

billion and US$5.7
ibillion in 2030 for

Progressive scenafio
respectively. One
study estimates all-in
b investment costs of
$15 billion for latter
scenario.

Marginal Abatement
Cost: 380 US$/ t
CO.e under BAU,;
270 US$/t C@e
under Improved
scenario

° (a) The Conservative Scenario (Biodieselassumes 3% of biodiesel until 2012 and 5% in ¢lewing years, in line with the current Brazilian
legislation. This scenario estimates biodiesel petidn of 3.08 Mn (5% of total production) by 2020

(b) The Progressive Scenario (Biodiese§ssumes an increase of biodiesel use as sugdsskeE, the government agency for energy planfihgs

scenario estimates biodiesel production of .31 Kb ©f total production) by 2020
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China National Economy fue] - Fuel taxes and fees 232-274 Mt CQe reduction in | Saved oil imports of
standard . Vehicle taxes and fees 2020 US$ 147-178 billion
in 2030
- New vehicle incentive programs
Up to 94,600 saved
lives in 2030
India National Expansion of[ - Collaborated decision making framework
biodiesel use among major players
- Collaboration with the Integrated Wasteland
Development Programme
- Collaboration with other public and private
companies
- Quality control of fuel blending
- Labeling for the feedstock plantation sites
- Phasing out of subsidy on gasoline and diese
- Establishing financing mechanisms for
plantation and extraction
India National Integration of| . Soft loans Depends upon vehicle
electric - Mandatory type approval and conformity of | efficiency and electricity
vehicles in production generation source
urban - Consortium of major players
transport - End-to-end service
- Research and development
- Exclusive route for electric vehicles
- Fuel-switching
Ironand | India National Energy - Strategy to achieve the objectives of the
Steel efficient National Steel Policy
production - Relation to current policies, processes and
technologies trends underway in the country
and - Research and development focusing on
appropriate improving the quality of steel
control - Training to facilitate resolution of pending
processes technical issues
- Developing adequate financing mechanisms
China Provincial Top-pressure | Discount loans 0.19 Mt C@ reduction in -70.37 US$/t CGe
(Shandong) | recovery 2020 (mitigation effect only) | (mitigation cost)
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turbine
0.38 Mt CQe reduction in -56.53 US$/t C@e
2020 (combined impact with | (policy
policy option) implementation cost)
Cement India National Production off . Concessions on excise duties, sales tax
blended exemptions and capital subsidies
cement with . R&D
higher ratio of| . Training programmes for technical staff
additives/cem| . Education and public awareness programmes
ent - Promotion of PPC and PSC usage in large
construction projects,
- Modification of existing construction codes
India National Switch to les§ - Extension programs to facilitate the general yse
carbon of new (Biomass/less carbon intensive) energy
intensive fuel technologies
in kiln - R&D in new energy technologies
- Incentives to local entrepreneurs for the
production of biomass energy conversion
systems
- Training of skilled personnel
- Engineering infrastructure for the local
production of components and spare parts fo
biomass and other less carbon intensive fuels.
India National Waste heat - Setting up pilot projects on the use of algae as
recovery and fuel
utilization - Capital subsidies and tax exemptions
- Guidelines for the treatment, storage & dispogal
of waste
- Development of quality standards
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India National Energy - Good house keeping practices
efficiency - Regulation and/or standards
improvement | . |ndustrial cogeneration
- Fuel switching
- Fiscal policies (e.g. taxes, tax rebates, subsigies
- Benchmarking
- Energy audits
- Information dissemination and demonstration
and
- Research and development
- Educational and training programmes
- Awareness programmes
- Harnessing carbon market opportunities
India National Energy - Top management commitment
manggement - Energy management cell
practices
- Targets and budgets
China Regional Waste heat Subsidies and loans 49 Mt @©reduction in 2020 US$ 1.4 billion of
(Shandong) | cogeneration total net cost in 2020
Forestry Brazil National Reduction off Payment for environmental services Projected emissiductions | Payments to rural

deforestation

for 2.9 million knf decline to
zero within 10 years, saving 4
billion tons of carbon.

forest users start at

1$140 million in the

first year and rise to
$293 million by year
10.

Agricultural intensification

Increasing cattle prodivity
per hectare by as much as five
times in areas outside the
Amazon reduces deforestatior
pressures, but difficult to

quantify

Compensation to
private landowners
over the first five
years is
approximately $351
million, and $117
million per year
thereafter.
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B. Principles for International Cooperation

The study identified several areas where internatioooperation could potentially benefit domesfforts, provide
additional impetus to enhanced actions, and absggovernments with initiatives to introduce cleauu efficient
technologies in energy intensive sectors suchossdrsteel, cement etc., improve energy efficieraryl increase
the share of renewable energy in the national grieatance. These areas include: access to fingneiohnology
transfer and partnerships with R&D; and capacityding. The results of this study provide someve@rs to key
guestions such as what might be funded with intenal financing, what technologies need to be tgped and/or
transferred and deployed, and what types of caphaitding and international cooperation would ags& policy
implementation. These findings are not only uséduthe development of particular mitigation stgies in China
and India, they also provide insights into therin&ional debate on developing country participatiothe future
climate change regime. One of the key issueseottirent UNFCCC negotiations is how to designsiesy that
would best assist developing countries with finateehnology and capacity building in their effadseduce GHG
emissions. The findings of this study can illuntéenthis debate with concrete examples and asdistdeveloping a
system that encourages meaningful GHG emissiorcteahs in developing countries.

The Bali Action Plan calls for enhanced nationalppropriate mitigation actions (NAMAS) by developicountries
to be supported and enabled by technology, fingnaid capacity building in a measurable, reportaie
verifiable manner. There is now a need to iderdify describe the key features of a mechanism tbaldvwsupport
mitigation actions in developing countries by chalimy capacity building, technology and financissiastance.

The international community is currently debatingogsible architecture for the post-2012 climatencfe
agreement that may incorporate three types of NAMAdeveloping countries: Unilateral; Supported/@erative;
and Credit-Generating.

Unilateral NAMAs are actions countries take on ttoevn to achieve emissions reductions without Anhex
assistance or financing. This study has identified documented many initiatives that China andalade
taking to address their energy security, develogrard environmental concerns that also reduce GHG
emissions growth.

Supported/Cooperative NAMAs are actions that cgucdin achieve with international financing; reqtin
more aggressive emission reductions. In this stwayhave identified additional measures that Br&tina
and India could undertake if support were providete required support varies by measure and situaltn
some cases, access to additional financing woldd aonstruction of advanced, more efficient anddo
carbon-emitting power plants; in other situatioasistance with deployment of new technologies &lad for
advancement of renewable energy, while some messordd be implemented if appropriate policies were
designed and institutions put in place to monitat anforce their implementation. Financing of supgb
NAMAs (with the exception of capacity building) Wihostly cover incremental costs of NAMA
implementation.

Credit generating NAMAs must exceed an agreed-upediting baseline, and generally could serve tsetsdf
of Annex | emissions.

Once NAMAs are identified, the questions of hovstiacture and finance NAMAs still need to be anssleiThe
UNFCCC will need to determine guidelines for howptritize NAMAs and develop sustainable financing
strategies to support their implementation.. WhileMAs will be voluntary, nationally-driven actionsternational
criteria may be created to guide their financingtiygh a multilateral financing mechanism. Theseia could
include cost effectiveness, mitigation potentialdraged domestic resources, role of sector inatheronomy, and
sustainable development benefits. Many developmtries want support for NAMAS to be through diraccess,
where priorities are decided domestically by depiglg countries and money is allocated to countaigrding to
COP-decided distribution principles. Other courstijerincipally potential donors) argue for costeetfveness and
the size of potential GHG emission reductions ask#y criteria for choosing among NAMA proposals fo
developed country support. CCAP proposes to cieatgrid approach that incorporates both the taecess and
the competitive approaches within the new NAMA &extture, by creating several different financingaows
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with different eligibility and evaluation criterguited to the nature of the types of activitiepalicy actions
covered in the windoW’ This study offers insights on how certain mitigatoptions could potentially be
supported and implemented in Brazil, China anddnaider a UNFCCC NAMA framework.

Below we attempt to crate a framework for Annexaliatries which should help them to (a) prioritiztveeen
NAMAs and (b) help them design their assistanca iay that enhances the objectives of the NAMA.

1. Prioritizing international cooperation

The international community would need to objedtivaecide between the various ways in which it pesvide
assistance. Annex-I countries could take into a®rsition the following information about the coyrdéind the
sector that the mitigation efforts are targeting.

Emission levels in key sectors (current and preject
Total mitigation potential (current and projected)
Costs of various mitigation options in each seutidh corresponding mitigation benefits

Recognizing the need for such information the DPIiase | study focused on analyzing the baselinsséonis,
mitigation potential and costs of mitigation optdoased on market information of available techgiel®in key
energy intensive sectors in Brazil, China and Inttiformation derived from such studies could bgc@l in
prioritizing international assistance from the pexgive of Annex-1 countries.

Below is a summary of the results of the DFID PHastedy for all three countries

Recent
Country wise Pre-2000 Policy Policy Advanced
Projections in Scenario / BAU Scenario Options
2020 (MMTCO2) (Unilateral)  Scenario
Brazil 512 14% 29%
China 5,340 7% 19%
India 2,353 0% 17%
Total 8,205 6% 19%
Summary of results for China
Sector wise Pre-2000 Policy Scenario / Recent Policy Advanced
emissions in 2020 BAU (MMTCO2) Scenario (Unilateral) Options Scenario
Electricity 3,102 5% 14%
Cement 1,098 15% 21%
Iron & Steel 323 9% 20%
Pulp & Paper 141 21% 26%
Transport 676 5% 32%
5,340 7% 19%

19 seeNationally Appropriate Mitigation Actions by Devplag Countries: Architecture and Key Issu€enter for
Clean Air Policy, December 1, 2009.
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Summary of results for India

Sector wise Pre-2000 Policy Scenario / Recent Policy Advanced
emissions in 2020 BAU (MMTCO2) Scenario (Unilateral) Options Scenario
Electricity 952 -12% 19%
Cement 334 -1% 3%
Iron & Steel 317 5% 10%
Pulp & Paper 12 -8% 25%
Transport 644 15% 28%
Residential 76 -5% -5%
Commercial 18 0% 0%

2,353 0% 17%

Summary of results for Brazil

Sector wise Pre-2000 Policy Scenario / Recent Policy Advanced
emissions in 2020 BAU (MMTCO2) Scenario (Unilateral) Options Scenario
Electricity 4,092 1% 16%
Cement 1,472 11% 17%
Iron & Steel 722 7% 15%
Pulp & Paper 212 15% 20%
Transport 1,565 11% 31%
Residential 112 8% 8%
Commercial 30 13% 13%
8,205 6% 19%

Notes: (a)Positive % figures denote emission reductions be8&w
(b) “Pre-2000 Policy” scenarioconsidered only policies and programs adopted pgoo2000. For the
analysis of mitigation options this scenario wasdias the “business as usual’ (BAU) scenario.
(c) “Recent Policy” scenario (also called “unilateral actions”) which consider#te impact with
implementation of all policies announced before@00
(d) “Advanced Options” scenariosWhere appropriate, an analysis was conducted fgutovariations of
the Advanced Options scenario, based on the patesust effectiveness (measured in $/metric toneCO
reduced) of the mitigation measures analyzed. Titet three Advanced Options scenarios assumed
implementation of all measures costing, respegtjveks than $0 per ton (<$0 per ton), less thape5on
(<$5/ton), and less than $10 per ton (<$10/ton)e Bescribed scenario was the most aggressive and
considered all feasible (in the team’s judgment)gation options.

2. Structuring NAMAS and international assistance

According to the Bali Action Plan formulated in D&®07, consideration should be given to “[n]atibyal
appropriate mitigation actions by developing courRarties in the context of sustainable developmsmpported
and enabled by technology, financing and capadiiiding, in a measurable, reportable and verifiabienner™*
This provision brings together, in an integral mamrkey elements such as national mitigation effaststainable
development, technology, finance and MRV. The cpha# “Nationally Appropriate Mitigation Actions” aw
commonly known as NAMAs are efforts that are beamgl will be undertaken by developing countries heesy/t

balance their objectives of climate change mitmatind sustainable growth.

" Decision 1/CP.13, paragraph 1 (b) (ii).
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The DFID Phase Il project built upon the resultshaf Phase | study and in consultation with in-¢douaxperts and
advice from various stakeholders selected mitigatiptions in key sectors all three countries fotHer analysis on
implementation of those options. The DFID Phasgtuty has thus delivered a set of policy recommigoa for
structuring NAMAs and has explored ways in whickernational assistance could help executing NAMAs b
targeting their assistance to eliminate or alleviarriers associated with their implementation.

While international negotiations have not yet deled a set of guiding principles for designing stasice to
enhance the objectives of NAMAs, we have attempoegiovide a framework that lays down factors tatld be
taken into consideration before structuring it apported or credit-based assistance. Developingtdes need to
decide which NAMAs are best undertaken unilateralhpse that need upfront assistance through iatiemal

support and those that can be integrated withnatenal carbon markets through crediting mechasissmilarly

Annex-l countries need to be able to design theiivdry mechanisms in order to enhance the objestiof

supported and credit-generating NAMAS proposeddxetbping countries.

Conceptually, the goal of unilateral and suppoN&dAs is to target emission reductions that prodoee
economic benefits or are low in cost, the so-cdlled hanging fruit.” Unilateral and supported NARS are
designed to produce emission reductions by devedppduntries that are their contribution to thet@ction of the
atmosphere. Depending on the growth pattern ofléveloping country, these actions (e.g., poligiesgrams)
may either produce net reductions in emissiongduce the growth in emissions that would othernwisaur in
these countries, but they contribute toward théaleffort to reduce GHG emissions to levels tlzat estrain the
increase in global temperatures. These policiesad@roduce offsets for developed countries tasagsem in
meeting their overall reduction commitments. Hoerethis also means that the global carbon marketdvbe left
with more expensive mitigation options in devel@paountries, options that are further up on the M&E, unlike
the CDM.

We believe the following are some of the charasties of proposed NAMAS.

Timing of assistance required in relation to resuing emissions reduction

Ex-Ante

- / J
hd Y

Unilateral or Supported NAMA Credit-generating NAMA

Degree of public sector involvement in implementatin of NAMA

Public

\_ AN y,
Y Y

Unilateral or Supported NAMA Credit-generating NAMA
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Nature of objectives i.e. degree of tangibility wh specific relation to MRV of emission reduction¥

Less tangible

\ J \ J \ J
Y Y Y

Unilateral NAMA Supported NAMA Credit-generating NAMA

Cost of implementation of NAMA i.e. in terms of $CO.e

Low

\ J \ J \ J
Y Y Y

Unilateral NAMA Supported NAMA Credit-generating NAMA

Nature of technology assistance

Nascent

N \ J
' Y

Supported NAMA Credit-generating NAMA

Based on the above mentioned principles, we haggested ways in which international assistancep@ued or
crediting mechanisms) can be used to support NAMA®tified in the Phase Il study. Table 3 indicdtes the
above-described principles have been used to suiggesational assistance for a few identified NA§

2 \While unilateral and supported NAMAs will geneyalie less tangible than credit generating NAMAa irelative
sense, it should be noted that some unilaterabapdorted NAMAs would be very tangible.
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Table 3
Examples of NAMAs identified in key sectors

Type of NAMA Financial Technological Capacity-related
Unilateral - Closure of highly - Deployment of basic and widely - Consumer awareness
polluting industries available efficient technologies in energy
and infrastructure intensive sectors - Operator training
- Enforcement of minimal technology - Formation of centralized authorities for
standards enforcement of standards i.e. consolidating

jurisdictions for better enforcement
- R&D domestically nascent technologies
- Electricity pricing reforms
- Expansion of basic infrastructure like
grid capacity

Supported - Fiscal Incentives for - R&D for globally nascent technologies - Increase in domestic manufacturing
consumers & capacity for cheaper alternatives
manufacturers of - Installation of modern infrastructure like
energy efficient smart grids - Better urban design and planning for
appliances implementation of clean transport options

- Subsidized loans for - Domestic financial institution capacity and
SMEs for EE projects reform
Characteristics of supported Examples of supported NAMA assistance
________________ NAMAS
- Timing of assistance: Ex-ante - Capitalize local financial institutions with funds for subsidized and reduced-interest loans to implement mitigation

projects in the iron and steel sector.
- Cost of mitigation option: Low
— Medium - Adoption of higher fuel economy standards can be encouraged using feebates i.e. a combination of
incentives/rebates for vehicles with higher standards and fees for lower standards. The implementation of such a
- Objectives: Often less tangible program could be a unilateral NAMA, while tax deficits arising out of such a program (i.e. when incentives/ rebates
and difficult to quantify directly given are higher than fees collected) could be supported by financing through supported NAMAs.
in terms of emission reduction
in relation to a baseline. - Subsidies for IGCC, CCS and other new and expensive technology that is funded by Annex-I countries in return
for an agreed level of penetration of these technologies E.g. UK Cleaner Coal Technologies program, which
encourages development of clean coal technologies and expertise through a program of R&D, technology transfer
and exports promotion.
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Credit-generating - Incentives for - Crediting in Cement and Iron & Steel for
increasing penetration implementation of energy efficient
of renewable energy technologies like WHR, TRT, DQC etc.
beyond a stipulated level.
- Energy efficiency
crediting

- Timing of assistance: Ex-post - RPS: Renewable (energy) Portfolio Standards can be supported through Annex-1 funding by linking it to higher
rates of penetration. For example, up to 10 % could be unilateral, 10% - 30% could be based on supported NAMA

- Cost of mitigation option: financing and anything above 30% could be eligible for credits which can be sold as offsets in international carbon
Medium — High markets.

- Objectives: Sector-specific, - Technology-penetration goals: Sectoral crediting NAMAs in Cement and Iron & Steel could be constructed in such
highly tangible and possible to a way that the government could mandate a minimum level of penetration of energy-efficient processes (unilateral
measure emission reductions NAMA), and further penetration beyond that level could be supported by assistance to the government for
against a baseline with providing the private sector incentives (supported NAMA). Beyond the supported NAMA, the sector may be
appropriate MRV systems eligible for credits through a sectoral crediting mechanism which maybe traded in international offset markets.

- Energy-intensity goals: Sectoral crediting can also be possible by comparing an entity’s performance in terms of
energy usage/unit of output with benchmarks set by a domestic regulatory entity.
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IV.  Electricity supply (China and India)

The electricity supply sector is one of the mogpamant sectors for both China and India. For lmmthntries
(similar to the vast majority of developing coues), the achievement of their development goatdu@ing their
Millennium Development Goals) relies heavily on thure expansion of their national electricity geation and
their electricity distribution grids to ensure thia¢ populations in all parts of both countrieséaecess to
electricity. This is a major and challenging taskeg both the physical size and the population lwh@& and India.

Despite the challenges, however, the Chinese atidrirgovernments have started considering and imgi¢ing
measures that aim to enhance the electricity géarmaetworks and maximize the use of the indigesnmatural
resources (primarily coal) while minimizing the @mwmental impacts. Such measures include integrate
gasification combined cycle (IGCC) with and with@atrbon capture and storage (CCS), wind power dpwetnt
and sectoral restructuring through the maintenafexisting, and the promotion of new and morecédfit, large
generation units.

A. Integrated gasification combined cycle and carbonapture and storage

IGCC is considered as one of the most promising teelwnologies that can increase the efficiencyoai-based
electricity generation® while contributing to a relative reduction in GH@d other pollutants emissions. As
compared to other clean coal technologies, IGCChigteer efficiency and lower water usage. Although, the
technology is primarily considered for coal-firedmts, other fuels (e.g. refinery residues, biomaan also be used
depending on the gasifiers used.

When IGCC is combined with CCS, the environmengadiits are multiplied. Capturing and safely stgr@arbon
(in the form of CQ) is a technology that lends itself for use withOG given that it works best with a coal
gasification process. The capture technologiesateavailable today can remove 90% of,®0t they also lead to
significant increases in the cost of electricitgaecreases in efficiency.

In addition, there are several challenges that he®éé addressed before implementation of CCS eaathieved on
a broad scale. These include: inadequate dataeogelogical potential for CCS; need for improvaderstanding
and forecasting of CQdispersion in geological media to determine pemnaer and security of storage; and
development of technologies for the long-term messent, monitoring and verification of G&torage sites.
Other considerations related to CCS deploymentidelrisks and uncertainty associated with thesprarting of
CO, to storage sites; possible hazards to human/aiesth, and plants, animals and ecosystems; paitéart
contamination of groundwater; and possible trigggiof small seismic events in some areas.

1. Present situation

Although both China and India have started takiegstowards the implementation of IGCC and CC8 as
mitigation option, the current state of play asarelg the development of these technologies in tatintries is
markedly different.

China’s experience with IGCC goes back to the eB®80s, when it started investigating the feasibdf building
IGCC demonstration plants. The first IGCC demortistmaproject in China (two 400 MW power plants)
materialized in 1999 boasting a power generatifinieficy of more than 43%. In the context of itse@&nGen
demonstration program, it is expected that a furB&® MW will be installed by 2010 as part of itst phase, while
by 2015 (second phase), an additional 300 to 400 WiN\become operational. In June 2009, China’stfir
commercial scale IGCC plant was approved by the BR@Rd went into construction, with an expected afen
date in 2011. Moreover, Chinese companies owffulhintellectual property of all the processes @uiipments.
In addition to this program, within the scope ¢ ttiLlth Five-Year Plan and the 863 program, two 1G@its will

be built in 2010 with a total installed capacity3d#0MW. This will be the first IGCC national demanagion plant

13|GCC can also be used for the production of bydpots such as chemicals, synthetic fuels, fertizend
hydrogen.

4 The efficiency of IGCC can reach 45%-55% as comgan sub-critical (30%-36%), supercritical (41%}la
ultra-supercritical (43%) power plants.
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that will be operated by a local power enterpri€eher state-owned companies are also planning dlai IGCC
programs. China has made significant progresgwueldping its own gasification technologies andcpeses;
however, the full application and deployment oftstechnologies still face significant barriersémrhs of both
technological capacities and funding.

In India, the IGCC technology (entrained flow gast using fuel oil as a feedstock) has so far hese solely for
the manufacture of fertilizers. Early efforts t@ual and lignite based gasifiers were not sufadsscause of the
high ash content in Indian coal. In the late 19&8d during the 1990s, three demonstration projeets
commissioned testing different technologies (mowieg gasifier combined cycle plant, TPD Fluidized b
gasification, combined cycle plant with a PFB gas)f Following an extensive consultation with oa&l and
international experts and stakeholders, the Ind@mrernment has decided to commission a 125 MW I@&@Cwill
become operational in 2011. Based on the experigaiced by the Indian authorities and developessfamed by
an international study) the consensus seems taabé@CC technology with Pressurized Fluidized Basification
(PFBG) is more compatible with the high ash cdadd¢ exist in India.

The CCAP study concluded that implementation of GSCCS in China and India could achieve significaRtG
emission reductions. In China, it is estimated thductions totaling 4.8t COein 2010 and 19.Mt CO,ein 2020
could be achieved. This estimation is based om$semption that the proportion of power generftmd plants
equipped with IGCC (without CCS) would increaseanir®.3% in 2010 to 1.5%, while the share of eleitfric
generated from plants using CCS would jump fronozer5% during the same period. In India, the otida
potential depends on the national policies to bpleyed to encourage the penetration of the teclyyaio the
electricity sector. For example, if 10% of thestixig coal-based generation capacity in 2007 webetreplaced by
IGCC, then the estimated total annual reductioB G emissions is about 4 Mt G&

2. Barriers

Despite their obvious advantages, IGCC and CCStdreew and evolving technologies and, as suehdlare a
number of barriers in their implementation. Suclriess include a rather high degree of technoldgioanplexity
(e.g. IGCC is often referred to as a chemical rrattha@n a power plant), high capital costs and leghtology
maturity.

Particularly the lack of relevant technological &aipy in China and India and the high up-front sdst IGCC and
CCS pose the higgest challenges in terms of thedytenetration of both technologies into the epeygtems of
both countries. The average cost for an IGCC palaent in China is estimated in the range of 1,10MQ
US$/KW. In India the cost for the demonstrationj@ets is about 1,900 — 2,000 US$/kW. However, tlaeee
indications that this cost should not be consida®dhdicative for commercial plants as increagédiency can
result when large gas turbines are used. If sutim@ogies are used for commercial plants, the castdrop to
1,300 — 1,400 US$/KW. Even the lower cost estimegpsesent particularly high up-front investmerguieements
especially when compared with existing technologidsoth countried®

If CCS is implemented together with IGCC, the destven higher: 1.6 to 2 times the average cosbofentional
plants. According to the IEA and the IPCC, the nraababatement cost of CCS is presently in the easfgt0-90
USS$MCQ captured and stored. With more cost effectiverietdyies, the costs are expected to decrease-+a1R0
USS$/ICQ. For China, the marginal cost is estimated tobdma66.4 US$/tCQin 2010.

Other barriers identified are associated with tBEC technology itself and specifically with a rarajgechnical
issues, including:

Integrated plants have been found to have longetr gp times as compared to conventional sub atifiants,
hence their use may be restricted to base loachtipes. Integrated plants also do not offer theesdagree of
flexibility in operation as conventional plants,

There may be limitations due to the use of gasifier IGCC. Gasifiers are pressure vessels anditiieult to
transport because of the magnitude of their weagldt size. According to the IEA Clean Coal Certtris,
limitation may restrict the use of these gasifigbsve 300 MW,

15 |n China, the cost for sub-critical conventionkrs is 500-600 US$/kW and for super- and ultitiead plants
600-900 US$/kW. In India, the average cost for stitical and super-critical plants are 1,550 ar&/@, US$/kW,
respectively.
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Most IGCC plants are able to reach 70-80% avaitgaifter a number of years. It is anticipated thetver
plants will do so in a shorter period of time agentechnological solutions become available.

3. Implementation policies

In order to overcome some of the above-mentionedens, several actions could be undertaken, irotpd

Taking into consideration, during planning stagbs,life cycle costs and other environmental patarse
(e.g. arecent study by the World Bank indicates 060 MW sub-critical unit with desulphurizationsts
are only 15% lower than IGCC),

Further R&D and demonstration projects aiming tpriave understanding of all aspects of CCS and to
lower costs,

Financial incentives to support IGCC-CCS projects,

Consideration of the impacts of other policies arehsures, such as fiscal measures, including teitpe
introduction of a carbon tax.

Taking into consideration all relevant parametar€hina and India, including barriers to impleméota R&D
with promotion of international cooperation on thether development of the IGCC-CCS technologyassidered
a promising implementation policy. Efforts canrbade to speed up the development and local pradtuofikey
IGCC equipment, thus reducing significantly theipquent cost. Government support would contributeatals the
establishment, and efficiency enhancement, of paticentive mechanisms in order to ensure a higitern of the
technologies under development. The marginal ateté cost of this policy option in China is estigthto be less
than 28.8 US$/tC&in 2010, decreasing even further in 2020.

Other policies considered for the case of Indiduide: modification to national legislation in orderintroduce
preferential tariffs for IGCC power plants and em@ge the use of IGCC; fiscal policies such saihky tax
incentives, concessional custom and excise dutyptien for machinery and components for the comsioa of a
new plants and for revenues from carbon credits.

B. Wind energy development

1. Present situation

In China, the wind energy potential on land israated to about 253 GW distributed throughout thentry, with
the offshore potential being three times biggeo(aly50 GW). The main driver for the fast developtnaf wind
energy projects in China has been the enactmahedRenewable Energy Law. As a result of this lahile in
2006, China’s installed capacity was about 2.6 ®Wthe end of 2008 it reached more than 12 &Whis is more
than double the target set by China for an instatbgpacity of 5 GW by 2010.

From China’s point of view, incentives that woulsbmote wind turbine production and would lead tane
investments are key strategies to promote windggnéevelopment. The Renewable Energy Law is an paof
how such incentives could work. The law introduaesriety of supportive policies that target imgrments in
domestic electricity demand and enhancements irggrsecurity, while introducing subsidies, pricacessions,
tax cuts, and discount or low-interest loans.

In implementing the law, incentives have been mteglifor the localized production of equipment fonavturbines
(target of 70% of all equipment used), while impdrequipment are subject to taxation accordingemational
regulations. Such incentives help to improve the ob the local wind turbine companies in the maetidiring
sector. In addition, taking into account the highestment cost for renewable energy, the Reneviaidegy Law
established a special fund that is used to spededamological and market developments, by progdinancial
discounts, preferential loans and tax incentivesufgport wind energy projects.

' World Wind Energy Association, World Wind Energgort 2008, February 2009
(http://www.wwindea.org/home/images/stories/worlddénergyreport2008_s.pdf).
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2. Barriers
The following barriers for the further implementatiof wind energy in China have been identified:

Lack of policy and control measures such as emisssétandards, insufficient law enforcement effats)
economic incentives that include investment, tak ticing policies;

Inappropriate institutional arrangements, refergpgecifically to the role and structure of existing
associations, as well as investment and finangstems;

Insufficient structures for the dissemination aftteical, market and financial information and fioe t
enhancement of public awareness on reducing GHGséonis through energy saving measures;

Inadequate technological development, including lafcdechnological standardization and of technglog
support and service systems.

Another key factor is the relatively high cost dhd energy projects. The marginal abatement cosviiod energy
in 2010 is expected to be about 80.8 US$4Q1t is expected to decline to 38.8 US$/4@D2020. High
investment costs also lead to high grid electripiiges: at present US$0.08/kWh from wind energgaspared to
US$0.04/ kwh from a coal-fired power plant. If therrent momentum in the installation of new wingagity
continues, then it is very likely that both costsl grices will decrease fast over the next decade.

Another consideration is the relatively low availdp of wind energy. At present, the availabilitgnges between
2,000 and 3,000 hours per year; a very low figumagared to thermal power (at least twice the wivailability).
Further technological developments would help iasesthe wind availability and improve the efficigrod wind
energy storage facilities (e.g. batteries, flywhetel).

3. Implementation policies

In order to overcome these barriers, several astioat could be undertaken have been identifighignstudy,
including:

Development of an integrated wind energy marketesgshat would include design and construction,
transportation and installation, function and me@nce, monitoring and certification of completedvi
turbines or parts of them;

On-grid price and connection of wind farms to thecticity power grid;

Wind power technological innovations through thiabkshment of a public technology service platform
and a combination of market-oriented productioseagch and development.

Realizing the full potential of wind energy in Chiwould require incentives for further industriavélopment and
investments. In the context of the implementatbthe Renewable Energy Law, the Chinese governmentd
need to enhance its efforts to introduce suppogol&ies relating to domestic demand, price supaod energy
security and include various forms of subsidie&geconcessions, and discount or low-interest |okns estimated
that implementation of such policies could lea&tdG emissions reductions of about R6CO.e in 2020.
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C. Structural restructuring in Shandong

1. Present situation

The province of Shandong in China has had the biggentribution to the national efforts (under ftigh Five-
Year Plan) relating to the closing down of smadirthal power units, with the suspension of operatioa total
installed capacity of about 1.7 GW. In the nexethyears, the efforts in Shandong are expecteddnsify with
the closing of an additional 4 GW of small therrpaiver units.

The rules and regulations that have been put itegte the local authorities include the prohibitafrconstruction
of conventional coal-fired units lower than 300 Mand of CHP and coal-fired units that do not meetdfandards
of the national industrial policy. The provincestaso decided to eliminate small thermal powetsyhias
encouraged the development of large and advanghdiytefficient coal-fired power plants, and hasused on the
development of clean forms of energy such as waolhr, biomass.

2. Barriers

The high economic growth in China (especially sin682) has resulted in an imbalance between atégtsupply
and demand. In regions with sufficient coal resesr attempts have been made to remedy the siiutatiough the
installation of short-term, low-investment smaktmal power plants without necessarily conformimghe national
regulations. This has resulted in a large numbenwill and polluting units that are spread arotnedcountry.

Because of their large number, these units haveedorplay an important role in the local econontiesimunities
as they provide employment, a reliable and stetrégus of finances for local governments, and areis®e in the
local GDP. Furthermore, small power units can bié faster and have relatively low operationaltsdglthough
the coal consumption is high, the cost of labor aperation is low).

3. Policy option

Actions that can be implemented to overcome thasedns include:

Building more efficient and cleaner units, and nt@iiming a power supply and demand environmentithat
conducive to the installation of small thermal powaits,

Improve the efficiency of dispatching, with a badarbetween environmentally friendly large units and
small thermal units,

Strengthen supervision and inspection of powertg@arissions,
Introduce capacity quota and compensation scheonesiits that will cease to operate.

Following a consultation process with in-countrytpars, the most promising policy option identifiges the
strengthening of the supervision and managemesnigare the implementation of current policiesis kxpected
that the combined effect of the mitigation and @plptions in 2020 would be a reduction in GHG esioiss of
about 20.8Vit CO,e, at a total abatement cost of about US $1.6 hillio

Center for Clean Air Policy page 34



D. International cooperation

Policy and Finance: For both China and India, tharfcial barriers to adoption and implementatiothef
above-stated mitigation options can be overcomesiiyg methods such as

o0 Coal-based power: As described in earlier secti@h@a and India have begun undertaking
policies to reduce the GHG emissions from the taaled power sector. Closure programs (such
as the steps taken by the Shandong province te di@&W of small thermal power units) could be
recognized as unilateral NAMAS in order to encoertttgem. Modernization of existing plants is
an example of a possible supported NAMA that wasalglire on financial assistance. Examples
of such multi-lateral financial assistance inclad®180 Mn soft loan from World Bank and the
$45.4 Mn grant from GEF to India under the “Cdedd Generation Rehabilitation Project” that
moves beyond simple life-extension of power plaotsiaking the rehabilitated plants more
energy efficient and environmentally sustainabledkrnization of power plants beyond the scope
of supported NAMASs could be funded through credjthtfAMASs.

0 Subsidies for IGCC, CCS and other new and expensolmology: Penetration of emerging
technologies such as IGCC and CCS could be inaldassubsidizing them in the initial stages of
their commercialization in order to demonstratdrtbperational viability and environmental
benefit. Fiscal policies such as soft loans, teentives, and concessional custom and excise duty
exemption for machinery and components for the ttooson of a new plants could supported by
utilizing financing to replenish reductions in gomment tax revenues. Such actions could be
classified as supported NAMAs and funds for acticaus be obtained through the upfront
financing route under the Bali Road Map.

0 Incentivizing green power generation: It has bekmiified in the Shandong Province case study
that wind energy development can be encouragedghrpolicies such as higher tariffs, soft
loans, credit agency support etc. Another exaroplAMAS that can be undertaken by China
and India are renewable energy penetration targetsre can be differing levels of assistance
provided at various levels of penetration. Formagke, up to 10 % could be unilateral, 10% - 30%
could be based on supported NAMA financing and kingtabove 30% could be eligible for
crediting through a sectoral crediting mechanistnder such a framework the support structures
of the UNFCCC could be used to achieve some optiieies and emission reductions identified
in this study.

Technology transfer and R&D: Technology transfes baen identified under the Bali Action Plan as one
of the key areas of assistance that Annex 1 casshould provide to developing countries. Theroth
area of focus should be research & developmentstggegy to assist in further development. R&D has
been identified as an effective way to reduce oband uncertainties with implementation of IGCG an
CCS. An example of international cooperation wlifiate technology transfer is the UBleaner Coal
Technologieprogram, which encourages development of cleantechhologies and expertise through a
program of R&D, technology transfer and exportsnpotion. A similar and expanded effort could be
developed under the UNFCCC to support IGCC and @&&lopment in China and India.

Capacity-building and governance: As identifiegkarlier sections, both China and India face infdroma
barriers when it comes to implementation of techg@s such as IGCC and CCS and wind energy on a
large scale. These include: lack of informatiorttes geological potential for CCS; need for imprmbve
understanding and forecasting of £dispersion in geological media to determine pemnae and security
of storage; and lack of technologies for the logigrt measurement, monitoring and verification of,CO
storage sites. Also, as identified in Shandongipae, to realize the full potential of renewabliesgy
generation, will require development of institutibcapacity to integrate sources like wind into élesting
energy market system, and supervision and manaderapacity to carry out the associated policiesthB
countries could request assistance with capacitgibg through a new financing mechanism that would
be created under the post-2012 international cerohinge architecture. Some capacity building
assistance would be delivered to facilitate develept of low-carbon development strategies and
associated plans and programs. Other capacitglibgibctivities could qualify and be approved for
assistance as part of implementation of suppor#&iAls. In the case of both CCS and renewables this
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might include in-country training and educationaohroad scale using experience and lessons froen oth
countries, as well as direct support to domesfioresfto expand institutional capacity.
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V.  Electricity demand (China and India)

China and India are among the top five largestyceds of electricity in the world, while their peapita
consumption of electricity is below the world avggaand specifically for India is one of the lowastund the
world (see Figure 3 (a) and (b)). The reason fizriththe fact that a large part of the population€hina and India
still live in poverty with limited access to elecity. At the same time, it is the growing middlasses in both
countries that form a large base for the use aftéteproducts and equipment.

(a) (b)

Source: International Energy Agency, Key Energyi§tes 2008
Figure 3. (a) Top ten electricity producers inwarld in 2006; (b) Average electricity consumptioer capita in
2006.

Measures to limit GHG emissions from the productibelectricity alone will not be sufficient or efftive if they
are not accompanied by measures that would ensar¢hie demand for electricity in China and Indies not
continue to grow uncontrollably. To achieve thistthcountries are considering or have alreadympptace
programs that aim to modify the consumers’ attittaeards electricity utilization, and to improvestanergy
efficiency of equipment used in the domestic antmmercial sectors. The successful implementaticsuoh
programs will help reduce the costs associated bath the production and distribution of electscnd will
contribute towards the more optimal allocation asd of resources, while enhancing the effectiveaksfforts on
environmental protection.

Reducing electricity consumption, therefore, thiotige implementation of demand side managementuresas
poses a number of challenges in both countriespilethe challenges, both countries have alreaahgdtputting in
place demand-side management measures that agduoe the use of electricity.

Given the nature of the sector, both China andalindive identified measures that rely almost exahlygion
domestic efforts. Based on its national circumstaneach country identified different key stratedi the sector:
demand side management in China and use of morgyeefficient products and equipments, and improeets in
the energy use in residential and commercial gsliin India.
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A. Demand side management in China

1. Present situation

Because of China's inefficient use of electricityl dow efficiency of electric equipment, power comgption per
GDP in China is 3-5 times larger than that of depel countries. The successful implementatioreaiahd side
management (DSM) measures has the potential tg Bbout energy savings of the order of billion&afh per
year by changing consumers’ habits and improviegetficiency of electric appliances. Lower elegityi demand
and generation is associated not only with redgid@ emissions, but also with reductions in,SROx and other
pollutants produced by fossil fuel-fired energy gextion and potential improvements in human heaitth quality
of life. Elements of DSM include electricity loatanagement through technological and economic messu
energy substitution, energy auditing, and publia@mess and education on electricity saving teciasiq

Since 1997, China has introduced national reguiattbat aim to improve energy efficiency throughemees that
include labeling and product energy certificati@ther policies include fiscal measures (tax cutsgppolicies),
public awareness of DSM measures, and voluntarsggrsaving agreements. Other initiatives in pladate to
energy conservation technologies and policies,elkag national plans to respond to climate change.

2. Barriers

The market penetration of energy-efficient techga@e is often hampered by barriers that are inftedrby prices,
financing, international trade, market structui@nglex institutional mechanisms and the provisibimformation
and social, cultural and behavioral factors.

In China, the adoption of demand side managemeasunes faces a number of difficulties that are @ated with
their high cost of implementation (primarily assded with the replacement of old appliances) a$ agsthe need
for financial support from the government and fanare effective national administrative system. Sehbarriers
coupled with the large differences between diffeovinces and regions in China comprise a malteted
situation that makes the implementation of mitigatmeasures both a complex and time-demanding gsoce

3. Implementation policies

The aim of the electricity pricing reform in Chiisathe gradual development of a market economyagpdopriate
pricing mechanisms. Of particular interest is thgelopment of regional electricity markets and ldi&hment price
mechanisms that are associated with a competitvepgeneration market. These mechanisms can éelp s
consumer prices that reflect the supply-demandioglship and the use of different natural resoufess. coal vs.
renewable sources). Supplementary actions inclugheaving the electricity market regulatory framewand
promoting the implementation of effective oversgesiructures in accordance with the relevant natitaygislation.

Overcoming the previously mentioned barriers waelguire a variety of national and regional initra8 that
include the development of legislation (includiagvs and regulations) that would clarify the indtdnal and
organizational structure required, the source pélfing, and the overseeing mechanism for the enfoece of the
measures. Other initiatives could include the dewelent of an incentive mechanism based on a cotivgeti
electricity market, elastic electricity pricing,m@ete financial subsidies, and preferential taxafiolicies.
International assistance (including through the @RIE mechanisms and new financing structures foptse-
2012 regime) with designing effective domestic moee mechanisms, financing fiscal policies anderowy some
of the resulting losses in government revenuesicfadilitate faster and more effective implemematdf measures
that limit energy and electricity consumption ardult in avoided GHG emissions. Research and dpreint
(domestic and through international cooperatioreagrents) could result in new technologies that dbelp
reduce the electricity consumption in China. Hoerewt is worth noting that despite the high legtlnvestments
required, the mitigation policy has a net margadahtement benefit rather than cost (estimated &6 19S$/t CQ
in 2010 and -2.96 US$/t GGn 2020).
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B. Energy efficient products and equipment and energefficiency improvements in
buildings in India

1. Present situation

In 2005, the residential and commercial sectors@aied for approximately one third of India’s etagty demand.
On the emissions side, the residential and comialesectors were responsible for both their on-sitéssions and
their portion of the emissions from electricity guztion. Although the majority of the emissions fign the use of
traditional fuel (wood, wood chips, dung) in theidential sector, the second largest contributa thia use of
electricity. Under a BAU scenario, the use of eleity will increase in the future and so will thesociated
emissions.

Energy security in India is a primary concern & government as it endeavors to ensure that thgyneeds of
vulnerable households are met and that energyeis aisd supplied in an environmentally sustainalalg. wn
integrated energy policy developed in India givegkasis on energy conservation and efficiencyjqdatrly
through demand side measures, aiming to achievesbkdg in energy consumption.

The building sector in India is going through adéthanges and will continue to grow in the comyegrs owing
to the high economic growth. The share of the ¢ansbn industry in the national economy has graigmificantly
both because of the increased demand for resitlesdimmercial and institutional space and becalses¢ctor is
being considered as a safe long-term investmehtguitiranteed returns. In addition to the new cansbn, a lot
of existing buildings are in dire need of signifit@nergy improvements.

National regulations introduced in the early 200@s;e already led to changes in the construction an
manufacturing sectors towards more energy effidieiiilings and appliances. Other measures inclndegy
conservation building codes for new large commémmiddings, energy labeling of appliances, andrgpe
conservation norms for large consumers. For teetrdtity sector, in particular, national regulatioas
consolidated laws related to generation, transomsslistribution, trade and use of electricity. Amgather things,
it called for rationalization of electricity tardff creation of a competitive environment, and cgpegess in
transmission and distribution of electricity.

2. Barriers

The main barriers are related to insufficient consuawareness of the energy efficiency of variauaekstic
appliances; and higher costs of more energy-effigieoducts and equipment and higher investmersts dor the
conversion of industrial production to more effiti@nd environmentally friendly mode. In addititimere is a lack
of incentives for the manufacturing sector to utalar energy efficiency improvement projects.

In relation to energy efficiency improvements inltimgs, it is important to note that a significartion of the
population in India dwells in rural areas, mostifich do not offer even the basic amenities. Exgtams that all
or part of this population will employ energy eféincy measures in the short- or medium-term arbaivky
unrealistic, especially given the higher costs eisged with them. Also, the political situationlimdia is such that
the whole issue of energy efficiency could be ovadowed by clashes over the political agenda éémint
political parties.

Another issue that needs to be taken into condiders the fact that more than 60% of the totadldings in India
have been built with minimal standards by the homers themselves. This approach to constructioftén not
conducive to voluntary and non-financial incentiv@g imposing building standards, such as codesherentire
building sector adds a significant financial bura@enthose buildings. In particular, the introduntf building
energy codes is expected to double the overallfoo$tuilding homes.

3. Implementation policies

Regarding energy efficiency improvements for pradand equipment, two broad policy options are iclemed:
standards and labeling; and tax/duty exemptions.iffiplementation of any standards and labeling narog
(whether mandatory or voluntary) is a time-consugpnocess that requires the active involvementratititude of
stakeholders in the country. One of the key elemfrtthe successful implementation of such progrand for
overcoming some of the previously identified bagis effective communication between all entitreslved,
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including product manufacturers and their assamiati consumer organizations, technical nationaddus and
chambers, testing laboratories and consulting dgzgfons.

Highly energy efficient products and equipmentasaally associated with higher selling prices wtrezy are first
introduced into the market. The objectives of takjdexemptions is to provide incentives to the coners (in the
form of rebates, grants, tax credits and loan finag) and to establish a sustained market shasaadf products
over time, even after the incentives are discoetihThese objectives can only be achieved througladttive
participation of all stakeholders including goveemhinstitutions, manufacturers associations anadufaturers,
retailers.

Some of the key financial benefits of standardslahdling would be the reduction of energy constiompin
equipment and appliances in India that could tegtrdio energy savings of about 12 TWh/year (egeitab about
2 GW of avoided capacity). Also the reduction of Wfe.g., from 12% to 4%) could make a huge impac¢hée sale
of energy-efficient products such as compact fleceat lights that would result in energy savingsieaent to 10
GW additional capacity, or in investment savingspproximately US $9-10 billion.

In the building sector, different policies can bgplemented at different time horizons. In the sienn (1-3 years),
it would be important to define a baseline efficgmequirement for all buildings based on natiorédidits. Also
low cost or no cost measures could also be coreidén the medium-term (4-7 years), low cost mezsuoould be
implemented including improved building construnt@nd renovation techniques, improved building rtesance
and operations training. In the longer term (8 orenyears), baseline minimum efficiency requireraembuld need
to be adjusted (followed by the building codes)etfbect more stringent energy efficiency requiretsen

The goal of the short-term activities identifiedwMabe to achieve 15% energy savings across dltypes,
representing emissions reductions of aboutM8Z0,e. For the medium term, the goal would be twice fha
short-term policies (30% energy savings; B4 0,e avoided), while for the long-term 50% energy sasifrgm
buildings with proper design and operation woulddmistically expected, resulting in the avoidantd57Mt

COse.

In addition to the introduction of new building @=d building labeling, tax incentives and time zohanges are
other policy options that could bring about chanigee buildings sector in India. The Indian Gréanlding
Council has recently been established to promatgdieship in energy and environmental design amdtablish a
national green building rating system. A rating heatism, which has been developed by the EnergyRrasdurces
Institute and the Ministry of New and Renewable fggeSources based on inputs from the Power MiristEpergy
Conservation Building Code, is in the process afitpémplemented for new commercial, institutionatidarge-
scale residential buildings.

Tax incentives are under consideration as a meaaketviate the high construction costs by prowidamoperty tax
breaks to the owners/developers/buyers of enetfigieaft buildings. Tax incentive could be introddcat different
points in time, including at the construction phasa building, at its purchase transaction or atselifetime.
Introducing multiple time zones (similar to otharde countries around the world) could help recarergy
consumption. Depending on how this is implementerhuld result in energy savings with minimal ar capital
investment.
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C. International cooperation

Policy and Finance: For both China and India, tharfcial barriers to adoption and implementatiothef
above-described energy efficiency options couleéptially be overcome through financial assistance
under the UNFCCC as mentioned under the Bali Addtam. Some ways of providing assistance could
include:

o Tax Subsidies: Some of the important barriers hlaae been identified are the lack of incentives
and high investment cost for the manufacturingaect invest in more efficient industrial
processes, and costs involved in replacement ef @igpliances with more efficient ones. One
way of encouraging adoption of efficient applianaes efficient industrial processes is by
providing tax breaks to local manufacturers andigtides. China and India could be compensated
for the reduction of tax revenue resulting frombstex breaks, and these could be recognized and
funded as supported NAMAs.

o Demand Side Management: Supported NAMAs based tionad policies to promote investment
in better transmission and distribution, smart ggdtems and metering systems, and increased
competition in electricity generators could be addpy China and India.

o Building Codes: In India, it has been identifiedttB0% of total buildings have been constructed
by the informal sector which cannot be regulatedbijding codes and standards. Hence, it has
been recommended that green building codes belisbdbin urban and semi-urban areas where
the construction activities are more formal in matuContractors could be given property tax
breaks and other tax incentives to construct eneffigient houses. One possibility is that India
could adopt a NAMA which includes increasingly agggive building codes over certain time
periods. Less stringent codes could qualify ataterial actions, and those that require significant
investment could qualify as supported NAMAs.

Technology transfers: China’s per capita use dftetgty is 3-5 times more than that of developed
countries due to the inefficient use of electri@tyd inefficient appliances, which points towardarge
scope for investment in energy efficiency. Transfeechnologies such as efficient appliances,rsgrid
applications and efficient metering available net gvailable in developing countries could be fetitd

by providing technical and financial assistanceie @xample of such assistance is the China Barrier
Removal for the Widespread Commercialization ofrigpeEfficient CFC-Free Refrigerators in China
(1998) project funded by the GEF. This projectufsed on removing technical barriers to the widesgpre
commercialization of these refrigerators by prowgdtechnical assistance to manufacturers, creating
incentives for efficient design, enacting natiostaindards and a product labeling program, condyictin
consumer awareness and customer feedback prograhme@ycling old appliances. Penetration of energy
efficient appliances on a large-scale could beidensd as a supported NAMA and the associatedtsffor
could receive some funding for the effort.

Capacity building and governance: As identifieegarlier sections, a major hurdle in financing ey
measures is the lack of capacity in the finan@atar to analyze such efforts. As part of the ciapac
building assistance, Annex 1 countries could spongokshops on financing of efficiency and DSM by
inviting international experts and local bankerd ather financial sector representatives. An exarop
such international cooperation is the IFC/GEF fgcih China, which allowed Energy Services Comgani
(ESCOs) to raise finance by providing collateraldm of credit lines and guarantees from the facil
Other areas of capacity building that have beentified are electricity load management through
technological and economic measures, energy agddimd public awareness and education on elegtricit
saving techniques.
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VI.  Transport (Brazil, China and India)

The developments in the transport sector in Br&4iina and India reflect, to a large extent, theicseconomic
developments in all three countries. Since theyel880s, there has been a significant increadeeiniémand for all
transport modes (road, air, rail, waterways). I020GHG emissions in Brazil, China and India acd¢edrior about
13.5%, 4.6% and 5.3%, respectively, of the totébnal emissions. Since 1990, these emissions gseabout
170% in Brazil, 290% in China and by 20% in India.

The growth in the car ownership (and the associat@ase of emissions) in China and India durheglast 15
years reflects behavioral changes that have resw@teong other things, in higher mobility of thepplations and a
shift from public transport to private cars. Otparameters that have contributed to the growthe®tmissions
include higher demand for the transport of goools, fuel quality, high age of vehicles, traffic casgion, and
relatively low level of maintenance of roads andigkes.

According to Goldman Sachs, by 2030 India and Chiitishave 400 million cars — three times the numbfthe
cars in the USA, in 2000. By 2050, these two caastare on track to have 1.1 billion cars, neadylie the total
global number of cars in 2000. Recognizing thiseptal for further increases of emissions in tlaasport sector,
all three countries are considering mitigation nuees, including technological solutions that aintirtat the
growth of the emissions. An example of transparht®logies, barriers to their implementation anggilde ways
on how to overcome these barriers are present€dbife 4.1. The measures that are discussed in detad here
include: introducing a fuel economy standard inr@hiproduction and use of biofuels (biodiesel ahdmol) in
Brazil and India; and integrating electric vehidlesirban transportation in India.
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Table 4. Transport technologies, barriers to their implatagon and possible ways to overcome these baiirier

D

India

LTS Zel Barriers Possible solutions

technology

Fuel Long payback period Tax incentives for the customers

Economy of Little potential for fuel savings Labelling of the vehicles

Vehicles Dependent on many structural Regulatory mechanisms for
modifications in the vehicle performance standards
Implementation differences for vehicles dt- Voluntary measures
manufacturing and in-use stage
Monitoring the auto fuel quality
Tracing the value chain of fuel quality

Hybrid High upfront costs - Economies of scale (cost reductior

Vehicles Limited supply (number, model and usage) R&D to improve efficiency
Leakage (the source of electricity being | - Tax incentives and subsidies
coal) Classify the hybrids as per the fuel
Ensuring that financial incentives are not efficiency (Differentiating the real
abused (should be strictly for hybrid hybrids from the “so-called”
vehicles) hybrids)

Biofuels Lack of commercialization Synchronize the R&D to avoid
Inadequate information regarding the duplication of research and preven
efficiency of different sources of biofuels costs
Insufficient supporting infrastructure - Mandating the biofuel blend strictly
lllegal landholding and aggressive biofue] ~ under law
plantation - Exercise policies to protect fertile
Ensuring that non-edible plants constitute¢  land
majority Financial incentives to conduct
Lack of efficient biodiesel extraction R&D for engine compatibility, fuel
technology efficiency of the biofuel crop seeds
Unintended consequences caused due tg theand maintaining soil fertility.
organic waste Standardize fuel efficiency
Monitoring the fuel-blending process Follow-up on the international
Engine retrofitting costs and techniques for finding, e.g. Lignocellulosic ethang
biofuel having 70% more potential to
Phasing out of older vehicles reduce C@emissions than gasoling

and costs half as much.

Hydrogen Capital Intensive Commission funded researches

Fuel Cell High Technology Needs Safety and quality norms for the

Vehicles Safety issues hydrogen gas and containers
Problems in commercialization Financing incentives for the private

manufacturing units

Electric Shifting CQ emissions from the cities to Promote hydroelectric and

Vehicles the electricity generation sites clean/renewable power
Enhancing battery life and efficiency In vehicle clean/renewable electric
Disposal of used battery generation
Speed and carrying capacity constraints
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A. Fuel economy standard in China

1. Present situation

In China, there are five laws that govern environtabematters that also relate to road transportirBnmental
Protection Law, Environmental Impact Assessment,LRadioactive Pollution Prevention Law, Air Polburi
Prevention Law, and Environmental Noise Pollutioev@ntion Law. In addition, in recent years, withesies of
legislative acts, regulations, and standards, thieg3e government has made efforts to responcetgritwing air
pollution and public health risks associated with increases in emissions from road transport. & hedude
national ambient air quality standards for diffdrain pollutants, emission standards, and fueligustandards. In
terms of the actors involved, the established lation specifies that the national government spomsible for
establishing the measures to control air pollutamtsle local governments have the responsibilitytheir
implementation and enforcement.

Higher fuel economy could be achieved with ‘coniamdl’ technologies that can increase the overdiicle
efficiency. For example, changes in the vehicléghvg transmission, aerodynamic drag, and fuekinjm systems
accounted for roughly 70% of the fuel economy iases in western countries between 1976 and 1988ila6
changes today (including variable valve timing,jrger deactivation, direct injection, engine supearging, higher
transmission speed, continuously variable transorisand aerodynamic drag reduction) could impresfeicle fuel
economy by as much as 20 % (see Table 4 for patdugl improvements and associated implementaiimts).

For most of the technologies presented here, fuloses are expected to decrease as production edhoreases
and manufacturers apply innovations to simplify maimg and assembly, use lower cost materials raddce the
number or complexity of component parts. Howeseme technologies are not yet ready for mass ptinauc

More advanced technologies such as hybrid-eleettdicles, fuels cells and clean diesels are exgeoteontribute
to increasing efficiency over the next 5 to 10 gedrybrid-electric and clean diesel technologiffsrdhe potential
for large increases in efficiency without reducton performance.
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Table 5 Potential fuel efficiency improvements amglementation costs of different technologies ir@'’

Engine technologies Potential fuel Cost
efficiency (US$)
improvements

GDI 10-15% 513

Stoichiometric - 122-525*
Lean Burn - 750*
HCCI 10-20% 3000
Variable Valve Timing 3% 59
59-209*

Multi Point Injection 10% 293

Engine Cylinder Deactivation/Active Fuel Management| 5%* 203*

Increase Motor Pressure & Inter Cooling 3% 440

Gasoline Turbocharging and Downsizing 15-27%* 120-690*

Reduce Accessory Power Loss 4% -

Electromotor Water Pump - 73
Electromotor Oil Pump - 117
Engine Friction Reduction 3% 0-126*
Double Over Head Camshaft - 205
Optimized friction accessory, including piston,tpis | - 15

ring, cylinder sleeve, bearing shell
Diesel Engines

High Pressure Common Rail 3% 586
Lean NOXx trap - 2790*
UREA SCR - 3045*
Hybrid Technology 20-40% 1/3 of total cost of a car
- Integrated Starter Generator w/idle-off 7.5%* 563-600*
Integrated Motor Assist /Integrated Starter-Altéona | - 2477-3153*
Dampenser hybrid
Two-Mode Hybrid 40%* 4655*
Power-Split Hybrids 35%* 3754*
- Plug-in Hybrids - 4500-6750*
Fuel Cell Depends on the fuel 2000t
Transmission Technologies
Automatic 6 Speed Transmission 3-5%* 76-167*
Aggressive Shift Logic 1-2%* 38*
Automated Manual Transmission 3-5%* 141*
Manual 6 Speed Transmission - 107*
Continuously Variable Transmission 690* 231-270*

* Figures from EPA. All other figures are baseddata collected from engineers of some Chinese aliben
manufacturers.

Tin USS/KW.

2. Barriers

Depending on the category of the vehicles concemfedntroduction of new technologies can be hiaddy the
unavailability of the technology to domestic autdes. Specifically:

For the very popular domestically produced minisq@f length less than or equal to 3.5 meters)aietti
technologies are used and their replacement witthenmotechnologies would pose a significant financia
burden.

" The costs in the table represent the incrementaptiance costs for each technology, accountingpéh the
direct manufacturing costs and the indirect casth s production-related costs (R&D, and otheireaging),
business-related costs, or retail-sales-relatet$ casd profits.
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Medium-size vehicles (1.6-2.0L) are more likelybefitted with newer technology engines. However,
despite recent efforts, domestic automakers atik khe R&D capacity required for the developmdrihe
necessary technologies to further improve thedasehomy of the vehicles.

Chinese manufacturers of larger vehicles (over Rusiually introduce technologies from abroad onfor
partnerships with foreign automakers to develop temkinologies, which are almost immediately
introduced into these cars.

In the past few years, sales of passenger vehiesggcially small cars, (total lengtt8.5 meters) have kept rising.
Most of these small cars are developed by Chinarsasbtic automakers. Although domestic automakers ha
continued to improve their technologies in last fgars, they still do not possess the technolodgica-how in
order to improve or replace the outdated technetiat are currently using.

Technological upgrades in vehicles are expectéuctease costs of production (and retail). Thestscdowever,
will not be uniform, but will vary between automageble to adopt different technologies at difféteéneframes.
Especially for Chinese makers of small cars, thet obtechnological upgrades will be prohibitivergeared with
the low prices of the vehicles. A rough estimatetfie cost to lower the fuel consumption of vehidbgy about 10-
15 % is around US $440 to $1,000.

Another parameter that needs to be taken into derdion is the fact that some technologies thattaireduce
emissions have a negative effect in terms of foakamption as they increase the use of fuel.

3. Implementation policies

The successful introduction of a fuel economy séaddor vehicles in China relies on the developnudra
comprehensive package of regulatory standardsiseal policies for the transport sector. Regulagiarould be
most suited for safeguarding public welfare, covisgrand protecting the natural resources. Fisohties can
create mechanisms to capture the negative exteesadf transportation use, thereby sending thpersignals to
users.

Fiscal policy categories that are considered by&clude: fuel taxes and fees; vehicle taxesfaes; and new
vehicle incentive programs. Each of these poliojgsrates differently and, if implemented stratelicaan result
in the mutual enhancement of their effectiveness.

Fuel taxes and feesimposing fuel taxes is likely to increase the deohfor energy-efficient cars and promote the
development and application of new technologichltimns that would lower fuel consumption. In irapienting
such a policy, the appropriate level of taxes/f&esuld be set to ensure their effectiveness. ditiad, it may be
necessary to rethink the lower diesel price polithout due consideration to external costs. Cataes could
also be established based on the carbon interfsitijferent fuels. If a “neutral” tax approachteken, carbon taxes
could be coupled with tax reductions in other areash as on labor or income. Limited informati®available,
however, to fully assess the impact of carbon téax&zhina.

Vehicle taxes and feesOne-time taxes and fees (e.g., sales tax, valdedtax, registration tax etc.) that are based
on the characteristics of the vehicles are assessatiost all new vehicle purchases. Taking adcount the
circumstances of China and the need to ensurénttiatduals are not discouraged from purchasing mehicles, it
might be desirable to consider replacing ownertdmps and fees with annual vehicle taxes that coelihked to
energy consumption and carbon dioxide emissionsalfernative would be to introduce tax/fee recarctior
exemptions for new energy efficient cars.

New vehicle incentive programsGiven the high growth in car ownership in Chiiece 2004 (more than 2.5
million new registered cars per year), incentivegpams appear to be the most effective means fraGh terms
of establishing a fuel economy standard. A comiinadf fees and rebates (feebates) would aim towage both
the manufacture and purchase of cleaner and metefiicient vehicles. They comprise both a feaicture (to
discourage the use of less efficient vehicles)rahdtes (to subsidize the purchase of more fuigieft vehicles).
According to recent studies, a feebate rate of B@%er 0.01 gallon per mile (GPM) produces a héfease in
fuel economy, while a US $1,000 per 0.01 GPM rednla 29% increase in fuel economy (relative tma
incentive baseline).

Center for Clean Air Policy page 46



B. Production and use of biofuels in Brazil and India

1. Present situation

Brazil

The production of biofuel is a well-developed tealogy in Brazil that goes back to the early 197@th whe
production of ethanol for use in light vehiclesrétent years, under the rising awareness of emviemtal impacts
and supply limitations of conventional fuels, remeehattention has been given to ethanol and biddiese

In Brazil, the ethanol production process relieghl@extraction of ethanol from sugar cane in itidisunits that
also produce sugar for national consumption andrexihe development of ethanol as a fuel in Braas
primarily defined through the incentives of the RROCOOL program. This program was terminated i ldte
1980s and since then the Brazilian government bastroduced any additional incentives. The amnant of
the program is the compulsory addition of 20-25%tbfanol in all gasoline available in the countAt.present, the
role of the government is confined to the estabtisht of specifications for anhydrous and hydrotsietl.

The lack of incentives has not deterred the grafttthanol in the transport sector in Brazil. Htblgoroduction
has increased from about 12 milliori in the early 1990s to about 17.4 milliorf im 2006. The main reason for
this growth was the large increase in internatiailgbrices that resulted in a competitive marketdthanol given
that its price became comparable to that of gasolidther reasons were the increasing reliabififyex-fuel cars
and the relatively low/stable sugar prices at titernational level.

In 2002, the federal government established thevbidt of Research and Technological Developmentiotiigsel,
in order to promote biodiesel studies and to dise@usational specification for biodiesel. In 2@80d ANP, the
National Agency of Oil, Natural Gas and Biofueldided a national specification of biodiesel for usdlends with
conventional diesel (ANP Resolution 42/2004) argltated its production, distribution and marketinghe
conventional downstream market, which meant thebdishment of about 35,600 gas stations in Brazil.

In 2005, the Brazilian Government launched the dfeti Program of Production and Use of Biodieselctviaimed
to encourage small producers and farmers from Wmstloped regions in Brazil to get involved witbdiesel
production. Through this program the use of bicgliédending up to 2% was authorized according tmlpct
availability, as well as the establishment of thenatatory blending of 2% of biodiesel with the dless®d
throughout the country from January 2008, aimingetch 5% in 2013,

Additional legislation that has been put in placeludes: a special tax model applicable to biodi@ssocial fuel
charge to help small farmers alleviate part ofrthests; a duty free regime that was establishethio
Industrialized Products Tax in biodiesel; and reidns in the value added tax for biodiesel.

Despite early successes and a rather booming piodudevel of biodiesel, there are still some deudmd open
questions that hinder the consolidation of a snatae biodiesel production in Brazil. Besides sfiecisues as
biodiesel logistics and biodiesel specificatiorg thain concerns are associated with:

How to ensure a regular feedstock supply;
How to assure economic feasibility of biodiesethia face of high costs of raw material; and
How to obtain good agricultural yields from oil pothat have low demand for natural resources ighis
essential in order to obtain low costs and redhee=hvironmental impacts).
India

Since the mid-1980s the government of India hasduiced several policies that have been dedicataddressing
all issues relating to the growth of the transggeutor (including pollution control from vehiclesfinery
development, expansion of infrastructure, usetefadtive fuels). Such policies include the Intégdarransport
Policy, National Autofuel Policy, and National Urb&ransport Policy that aimed at attaining enerf§igiency and
reducing the emissions of GHGs and other pollutants

In relation to the use of biofuel, in 2006 the Bi@sel Purchase Policy came into effect. The patieyntified 20
purchase centers from where public sector oil ntargeompanies (OMCs) would purchase bio-diesel tingets
pre-defined fuel quality standards. The fuel pri@es to be fixed for a period of six months at aetiny the OMCs.
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Initial purchase price was slated at Rs.25/litreispolicy, however, has failed to deliver the extpd results. So far
no companies have registered. Companies that afigiexpressed interest to participate either wereready to
provide the fuel amounts required or were not nglto supply the fuel at the pre-defined price leve

The Indian National Action Plan on Climate Chan{gees particular emphasis on the development afiésel and
bioethanol, on the provision of financial incensver clean forms of transportation and on the mrpment of the
existing railway system.

2. Barriers

Brazil

For ethanol, the major barriers are related tocgptiechnology, and infrastructure. There areascuch as public
transport and agricultural equipment that can tiser®| (but generally use diesel), but this poténtill require
supportive policies. Although the present lackafional policies has not affected negatively ttengh of ethanol
production, the lack of national guidelines hasttethefficiencies and planning difficulties. Iddition, the
existing infrastructure is not sufficient to supipily the projected development of the sectohe Hevelopment
and deployment of technologies (both technicaltsmiis and new genetically modified varieties of@augane) are
not proceeding as rapidly as possible due to ldskipport from the national government. The depalent of
advanced processes for biomass conversion to gnaoiiyding the technical solutions for co-produasovery,
hydrolysis and gasification, is ongoing.

The most pertinent barriers in the further develeptof biodiesel in Brazil are related to econofeasibility and
financial aspects that are mainly determined bytahfeedstock and opportunity costs. Given teednd for
biodiesel (ca. 1,200 million liters of biodiesel gear) and the higher retail price, the overatliidnal expense that
consumers are expected to pay is about US$ 0i@rbillAnother important aspect to tackle in oraefaster
biodiesel sustainability is the need for technataginnovations and improvements. To overcomeptiar
economic performance of current biodiesel producitioBrazil, it would be necessary to introduceawative
feedstock and productions processes.

India

The prerequisite for the use of biofuel at thearadl level for a country like India is the cultiiat of the biofuel
feedstock on a large-scale. Expanding the existingll-scale plantations in India confronts a nundferonstraints
including lack of expertise, insufficient procegsfiacilities and lack of required knowledge of agsmic practices.
Therefore, the transition to a plantation econopquires effective planning strategies that wouldrasss the
following issues:

Avoiding the conversion of forest land to biofuémtations;

Dependence on the availability of feedstock, paltidy for ethanol, the production of which depemoas
sugarcane yield;

Supporting the domestic R&D efforts in order to elep technologies that suit better the local femdst
and climatic conditions;

Reducing the costs of biofuel feedstock plantations
Ensuring that the quality of mixing/blend staysdtigh level;

Depending on the level of the mixing/blend, ensyitime availability of an adequate number of fugllin
stations.

The effectiveness of this mitigation option alspeieds on fuel efficiency standards, well-maintaireatls, regular
and reliable emissions level checks, traffic managg and properly designed traffic control systelfnrsuch
complementary mechanisms are not addressed agfgartintegral policy for the transport sector, tpgimal
emissions reductions from the use of biofuel waldifficult (if not impossible) to achieve.
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3. Implementation policies

Brazil

It is estimated that Brazilian ethanol productionld reach up to 58 Mn by 2020 (assuming domestic demand of
40 Mn n? and external demand of 18 Mri)m The aggregate net avoided emissions from us¢haiol in Brazil in
2020 range between 73.7 — 7MOCO,e depending on various technology choices that prexduand consumers of
ethanol adopt.

Certain policies, including national ones, woul@d¢o be devised to ensure future expansion ofietha Brazil as
projected. Specifically:

It would be necessary to establish a comprehemsiddong-term national policy for the energy usthim
transportation system in order to avoid inefficiescand planning difficulties,

There is need for further development of advancedgsses for biomass conversion to energy. Many of
these technologies are under development outsiaeBind are expected to be transferred through
commercial agreements. However, some processksegill support (e.g., for demonstration and pre-
commercial plants) to reach maturity in the madad compete successfully with gasoline and
conventional electricity,

Policies related to generation and sale of surglestricity in terms of price, access to grid, eanmental
licensing, etc. should be implemented as soon ssilgle in order to utilize existing generation aa@pain
mills.

A clear policy must be defined for the developma&irdugar cane genetically modified varieties,

Fiscal policies (such as tax reductions) for eq@iptmeeded could be introduced to reduce high
investment costs for producers,

Improvements will be needed in the logistic infrasture to support large increases of ethanol prioio,
for internal use and for export.

The consumption of bio-diesel in Brazil is projett two levels: The first one (Conservative Scienaiin line
with Brazilian legislation) assumes 3.08 Mr; ithe second (Progressive Scenario — based omlp lsyuthe EPE,
the national agency in charge of energy plannindies) assumes 4.31 M iy 2020. In order to explore the
impact of feedstock used to produce biodiesel olG&rhission, two production scenarios were consiietighe
first one (BAU Scenario) reflects the current tremginly based on soybean oil (85%), while the sdTenario
(Improved Scenario) assumed the use of palm dhegrimary fuel source (90%).

The use of biodiesel could lead to reductions irp €@issions between 3.1% and 6.3% (4.8 and 9.6 MZ&CO
respectively) under the [Conservative + BAU] antbfi?essive + Improved] scenarios in 2020, comptoed
baseline scenario of 100% conventional diesel supphe implementation costs would range betweefi 2.8
billion (40 plants) and US$ 5.7 billion (95 plants}j the Conservative and Progressive scenarispergively.
Including agricultural investments and other expsnsnother estimate indicates that approximat&8$ U5 billion
will be necessary to reach the Progressive scedanmand in 2030. The marginal abatement cosh6t3%
reduction in CQ emissions is estimated to be about 380 and 270t C&% for BAU and Improved scenarios,
respectively

In order to overcome the high economic costs maatiambove, Brazil has put in place a frameworkctibas that
aim to alleviate the additional costs through Feblend State tax reductions, and small increast®icost of
public transport, general freight and other diesels.

Considering the high share of soybean as raw naaferibiodiesel (presenting low productivity arehited
environmental benefits) and the small contributtbsmall farmers as feedstock producers, it has beeognized
that it would be necessary to undertake a revietheturrent legal framework in Brazil. Such a s could re-
evaluate the fuel charge provisions in order toroap the mechanisms of support for small farmedsajust the
Federal tax regime. For instance, tallow utilizatomuld be included in the tax alleviation scheme the
monitoring of social benefits associated to biogliggoduction would need to be improved.
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As far as research and development efforts areecnad, examples of themes with potential to be ldpeel in
order to improve the overall attractiveness of @edl production and use in Brazil include:

Research in native varieties of palms;

Research on non conventional production processesjdering ethyl route, the use of more advanced
catalysts and improved separation process, lodkinlpw energy demand and allowing better biodiesel
specification;

Development of techno-economic studies of by-prt&lualorization and use, especially for glycerid an
the several solid wastes, with present good pateasi feed,;

Tests and field studies of biodiesel impacts dipitz emissions and motor durability and mainteeanc
considering different blending levels and typesioliesel.

For both ethanol and biodiesel, it would be neagsgaensure that any future developments do raat te
deforestation or additional pressures on forestsae Brazil. In this regard, the national goveeminwould need to
develop an appropriate framework that would en#i#egrowth of sugar cane, soy and other feedstoek i
sustainable manner.

India

Currently, in nine states in India the ethanol eobin transport fuel is a maximum of 5%. Accordinghe national
action plan of India, the target for biofuel is iherease of the ethanol blend to 20%. In implemigon of this
action plan, the National Mission on Biodiesel (@pd in 2005), set targets for the increase obthad of ethanol
to 10% by October 2008, to 20% by 2011/12. Thedwat Biofuel Policy (enacted in September 2008 and
superseded the National Mission on Biodiesel) sat@et of increasing the blend to 20% for bottethanol and
biodiesel by 2017. In order to meet these targetgntives are provided for the expansion of pléoms in 26 states
(sugarcane for bioethanol, and Jatropha curca®andamia for biodiesel).

The National Biofuel Policy also envisages: i) liimg the biofuel extraction and production from redible oil
seeds; ii) using degraded, marginal and wasteflamisiofuel plantations and discourage the plaoteiin irrigated
fertile lands; iii) prohibiting import of Free FgtAcid; iv) promoting indigenous production of biedel feedstock.

The financial incentives (that are also part ofpb#cy) are earmarked to promote the biodieses@dds. One such
incentive provides fair price to the farmers throygriodic revisions of the purchase price. Anotheentive
allows for the purchase of bio-ethanol by oil mairkg companies based on the actual cost of prooluetnd import
price of bio-ethanol. Additionally, no tax and duse to be levied on the bio-diesel. However, itas clear if this
tax break will be valid throughout the value chafrbiodiesel production and distribution or will bestricted to
certain activities. These incentives will helpoteercome the financial barrier faced by the smadl medium scale
biofuel feedstock producers. The financial incemsimight cushion the embedded cost of technolaagt, af
acquiring the seeds and the impacts due to fluciyail prices.

The successful implementation of the biofuel poliepends on the adoption of additional measureé<thad
include:

Improving the collaboration between different miries and departments in order to ensure that all
stakeholders involved have a clear understandirigedf role and responsibilities, including the asel
dispersing of funds and resources;

Effective coordination of the efforts in order tosaire that the objectives of the policy are coasistvith
those of other national programmes, particularyltitegrated Wasteland Development Programme. This
will ensure that biofuel plantations are indeededeped on wastelands and not on prime forest land;

Collaboration with public and private companiesaious stages of biofuel development such as land
procurement, treatment of wasteland, Jatrophaatians, biofuel extraction, research and develogmen
and awareness campaigns;

Introduction of quality controls for the biofuelhit would require improved laboratory conditionslan
additional training for the personnel assignedcwotask;
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Labeling of feedstock plantation sites in ordeemsure that biofuel feedstock used as transpantétiel
will be limited to non-edible oil seeds. This wowdliminate the impacts on sugar production anchen t
agricultural land where sugarcane is cultivated,

Gradual phasing out of the subsidies on gasolidedéasel would generate funds to support biofuel
production. Also, it could help shift the car mart@vards biofuel operated vehicles;

Developing financing mechanisms for plantation artitaction in order to ensure that the savings fiess
oil imports are used for biofuel plantation, extrae, production and other associated costs.

Given the expected growth of biofuels, severalrfaiag institutions have started getting involvedénewable
energy and cleaner fuel generation projects. Famge, the Export Import Bank of India has annodntg0
millions € (ca. 180 million US$) to support projecontributing to climate change mitigation.

C. Integrating electric vehicles in urban transportation in India

1. Present situation

Alternative fuel operated vehicles have been intoed in the Indian transportation system at an rxeatal level,
in certain cities, states and modes of transportathmong all forms of alternative fuels considereléctricity has
the smallest share. In India, there are domestiwufaaturers of electric vehicles that have desigmaedmber of
different models of electric vehicles; each witffetient capacities and capabilities. Examples idelprototype
passenger cars as well as three-wheeler vehictese Nf these models, however, has any discerniblepce in the
Indian auto market (in 2008, about 130,000 electeiicles were sold in Indian against 98 milliotrpkand diesel
vehicles).

2. Barriers

In general terms, the barriers associated withrttnieduction of electric vehicles into the markahde
characterized as technological, economical, irtgtibal, and infrastructural. Electric vehicles hdineited range
(presently a fully charged vehicle can run for at#km) and low carrying load, which make thentatle for use
only within the city limits. The wider spread iretluse of these vehicles would require significaohhological
improvements especially as regards high capacitgites.

Given that their development is still at an eathge, electric vehicles are significantly more exgiee than
conventional vehicles. Although there are someniiea incentives for the manufacturers of elecigbicles, they
are not enough and they do not extend to a largeopthe potential vehicle buyers. Furthermordtdiées are not
readily available and usually highly priced. Theui¢ of this is higher overall operational costslattery-operated
vehicles.

Although various efforts have been made on pubfighded R&D on battery-operated vehicles for alntost
decades, there is very limited institutional suppfbom the central government. Similarly there angy a few
worth-mentioning efforts at the state or city leebr example, the local authorities in Delhi hageeed to
compensate for 30% of the total cost of an eleeglucle.

In relation to infrastructure, there is a needdioarging stations at strategic locations and atgpjate distances
between them that would encourage the wider uséecfric vehicles. In addition, each such statiooutd be
equipped with heavy-duty transformers and chargieghanism to support an optimal number of eleggldcles.

Another issue that needs to be factored in theideregions of introducing electric vehicles in lads the fact that
70% of the electricity in the country is provideygl foower stations running on coal. It has been eg#édy that in the
present situation, electric cars would reduce dannssby 19% compared to conventional gasoline ped:eehicle
over their lifetime. This does not compare favoyajainst other technologies such as full hybrikicles that
could provide a reduction of about 56% when runmngasoline with a high-tech engine and a battepower
acceleration.
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3. Implementation policies

The Indian 11th Five Year Plan (2007-2012) hasralwr of provisions regarding the development amdnation
of battery-operated vehicles and hybrid electricicles in India. These provisions aim to addressesof the
barriers identified. In particular, the plan enweiss the:

Development of high energy density low weight badtefor BOVs and HEVS;
Design and development of chassis, ultra capaciétestronic control systems and drive systems;
Development of BOVs with operating range of 400 km;

Development of HEVs based on IC engine and higlsitiefow weight storage batteries or fuel cellshwit
performance characteristics matching those of Igirenvehicles.

Other policies that could be developed include:

Soft loans by the government and by internatioeaktbpment agencies to manufacturers, developers,
charging stations and buyers to assist with thenptmn of EVs in India;

Mandatory type approval and conformity of produetfor all electric vehicles in order to improve ithe
reliability;

Establishing a consortium of major players involvath electric vehicles to help address all issugdated
to their further development in India. Such a caetism would comprise of government representatives
and the private sector;

End-to-end service and support including suppopraturement; flexible financing options; infrastiure
support; and proper disposal of the used batteries;

Research and development to improve the efficiemdylife of the batteries used,;
Designating exclusive routes for electric vehiétemajor arteries and streets in urban centers;

Fuel-switch at all levels (upstream, midstream doainstream).
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D. International cooperation

The transportation sector is a good fit for NAMAEBhere are numerous low and negative-cost mitigatjgtions in
the sector, including vehicle efficiency improvertenand-use planning to reduce the need to travel;reductions
in fuel subsidies or changes in tax regimes to rfdewer carbon fuels. In addition, transportatiactions can
provide significant air quality and health improvemh co-benefits that can further reduce costs tiveBupported
NAMAs should seek to leverage limited funding tmmote wider changes in transport policies. Inipaldr,
NAMA funding should be available for the developmehLow Carbon Transport Plans; for economic fedisy
studies for the development of fuel economy stasslaand low-carbon fuel requirements; and other aapa
building and enabling measures. In addition, CCA8ppses considering "bundled NAMAs," where fundfog
infrastructure projects is dependent on a host ttpumplementing supportive measures unilaterdfgr example,
funding for a rail system might depend on the imptatation of smart growth land-use planning measurehe
rail corridor.

International cooperation could potentially asBistzil, India and China with undertaking actionghe following
areas.

Finance: As described in the above sections, a tw@tibn of tax rebates and fees can be used to
successfully channel investments and consumer eipea towards cleaner modes of public and private
transport.

0 Tax-based support: In China, adoption of vehicléh Wgher fuel economy standards can be
encouraged using feebates i.e. a combination ehinges/rebates for vehicles with higher
standards and fees for lower standards. The impitatien of such a program could be a
unilateral NAMA, while tax deficits arising out sfich a program (i.e. when incentives/ rebates
given are higher than fees collected) could benfiea through supported NAMAs. Similarly,

adoption of electric vehicles in urban transport ba encouraged by using methods wherein such

vehicles are given rebates which are balancedxXiygaonventional transport. Higher
penetration of electric vehicles could potentiddé/supported as NAMAS, wherein a specified
volume of electric vehicles are achieved by thentguwhile financing through supported
NAMAs can be availed for penetration beyond thdateral level. Companies that manage to
market and develop vehicles or technologies thdieymnd standards at the supported level could
potentially be compensated through crediting NAM&h national policies established to
transfer credits received by national governmemtauth entities.

o Electric vehicles: One of the major barriers of #t®ption of electric vehicles is lack of public
and private infrastructure for ancillary equipmémtelectric vehicles such as charging stations,
batteries, back-up facilities, grid compatibilitic e Soft loans through international financial
institutions could be arranged to fund such irities as part of the supported NAMAS, potentially
in the form of financial assistance and/or trainamgl knowledge sharing with Annex | countries.
Municipalities or public transport entities thaplace conventionally fired vehicles with cleaner
electric vehicles beyond a certain penetration catéd also benefit from crediting NAMAs (see
previous bullet).

o Biofuels: The expansion of biofuel use in a coustdomestic fuel mix could be encouraged
through a 3-stage NAMA. For example, mandatesiging conventional fuel with biodiesel of
up to 5% could be unilateral, 10% supported, artd tEedit-generating NAMAs. NAMAs could
also be structured to incentivize improvement inarergy / mitigation benefits of biofuels
production.

Technology: Technological barriers to adoption ighler fuel economy standards, biofuels and electric
vehicles have been identified as described above.

o In China, a major barrier to adoption of higherl feeonomy is the lack of domestically-developed
technology that can be used to convert existinglyetion into higher fuel-standard vehicles. As
part of technology transfer initiatives, Annex uotries could subsidize the purchase of
intellectual property rights costs associates witbh technology by domestic companies, in return
for nation-wide implementation of fuel economy stards as a supported NAMA.
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o Inthe case of biofuels, an important variable étedmining its success is the technology used to
convert bio-mass into energy/fuel. Developed coesisuch as the United States are making
significant investments in new technologies suchedisilosic ethanol, which will improve yields
dramatically and also take the pressure off of foagps. The transfer of such technological
processes to India and Brazil, once they have hdgrdeveloped, could achieve emissions
reductions and could also help address concerns &imd security.

o India’s electric vehicle potential also faces sfigaint technological barriers, such as lack of
infrastructure for charging. There has also beenesreluctance on the part of the Indian private
sector to explore investment opportunities in tisa. One example of international cooperation
is the USAID-sponsored initiative to leverage palalnd private investments in electric vehicles in
India. The "Electric Vehicle-Investment Opportigstin India" and "Electric Vehicle Alternative
and a Directory of U.S. Electric Vehicle Industhdve helped U.S. and Indian industry explore
business and partnership opportunities. USAIDstmste helped Amerigon Inc., CA and Maini
Group of Companies, Bangalore establish a jointurencompany REVA Electric Car Company
to manufacture passenger electric cars in Indize Global Environment Center and USAID/India
also launched an India Zero Emissions TransportdticET) demonstration program for electric
two and three wheelers in collaboration with Béjafo Ltd., Pune and New Generation motors,
VA. Similar initiatives could potentially build ctnese examples; applied on a much broader
scale with assistance under the UNFCCC, they doeilol achieve additional reductions in vehicle
emissions.

Capacity Building: Some of the major barriers toe three mitigation options identified in the Trpog
sector are related to a lack of capacity in R&Dov&nments at various levels would need to estabiis
or multi-lateral agreements with funding agenc@ésupport R&D activities in the following areas:

o Fuel efficient vehicles — China will need to invasexpanding the R&D capacity to identify the
most economically and environmentally efficientitealogy for its domestic car manufacturers.

o Biofuels: Both Brazil and India have significantt@otial in increasing the use and the efficiency
of biofuels in their transport sectors. India fftstance has great potential in the use of jatropha
non-food crop that grows in arid land that is ufdit agricultural-purposes. However, its potential
has been stymied by the lack of investment in R&entify the most resilient and high-yielding
variety and the most economical methods of prodacti
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VII. Cement (India and China/Shandong)

Cement has been one of the key products in theromtisn sector since the invention of hydraulionemt at the
start of the Industrial Revolution. The growth liretproduction of cement on a global scale is aasetiwith the
demand concrete in order to construct buildingsdwellings to house a growing population and meetaver-

increasing needs for offices, businesses as wellpsthora of other human activities.

In 2008, the global production of cement reach&dfllion metric tons. About 56% of this total wasnufactured
in China (1.45 billion tons) and India (175 millibons). Despite the global downturn in 2008, thabgl production
of cement continued to grow albeit slower compdcegrevious years. This increase was driven by bighwvth in a
number of developing countries including China &mdla.

Cement production is a relatively large source BiGzemissions on a global scale. These emissioss &iom the
use of fossil fuels for energy production and fribva actual manufacturing process of cement thatives the
heating of limestone and its breakdown to lime @@ as a by-product. This section addresses effomsdoce
emissions through the adoption of energy efficiem@asures and the adoption of technologies to eedracess
emissions from the production of cement.

A. Energy efficiency measures and low-emissions prodtien technologies in India

1. Present situation

Before the liberalization process during the 1990s production of cement in India was not suffitieo meet the
entire domestic demand and accordingly, large disbf cement had to be imported to meet the lsuggficit.
Since the liberalization, however, and the intrdaucof several policy reforms, the cement industag been
growing continuously. The industry has also maghédratrides in technology, resulting in its becogame of the
most advanced and pioneering sectors in the cauntry

The sector has tremendous growth potential as tonesof excellent quality is found almost throughite country.
The cement industry comprises 130 large cementgpbard more than 300 mini cement plants. Its capatithe
end of 2008 reached 188.97 million tons comparelb 73 million tons at the end of 2007. At the saime, India
has a relatively low per capita consumption of kgfperson compared to China, South Korea and Tilaith a
per capita consumption of 800 kg, 960 kg and 450égpectively. Based on these statistics, is s¢leatshere is
scope for the further increase in the cement coptomover the coming years.

The Indian cement industry is extremely energyrisiee and is the third largest user of coal indbentry. The vast
majority of the industry (93%) uses modern techgglavhich is among the best in the world. The rerimaj 7%

still uses outdated technology based on wet and-denprocess. Despite all the technological depgaients, the
cement industry continues released large amour@OpEmissions per ton of cement produced. One ofigigdst
challenges in the coming decades would be howttirage to grow in a sustainable manner.

At present, there are no national programs thatavasult in improvements in the cement sector. tbshe
activities that are undertaken originate from tbetar itself and the entrepreneurs who are involvgdvertheless,
the following mitigation options have been idemtifias particularly promising, through which the eatrindustry
may reduce its direct G@missions in the short- to medium-term:

Producing blended cement with higher ratio of ades (e.g. fly ash);
Switch to less carbon-intensive fuel in kiln;
Waste heat recovery and utilization;

Improving energy efficiency and enhancing energpaggment.

2. Barriers

Although the majority of the sector employs statéhe-art dry processes plants there is still gdarumber of
plants installed before the 1990s that are opeayainelatively high energy consumption levels. Sehplants are in
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need of modernization in order to bring their eyazrgnsumption levels on par with global standavukile the
cement industry has made some efforts to redu@mitsonmental impact (e.g. the installation ofN®/ of wind
energy facility in the coastal region), more effaghould be made in order to integrate alternangrenewable
energy into their production system.

The major barrier to the implementation of the gation options mentioned above is high investmests These
include costs for possible modifications to plattilities (in the case of natural gas and biomdks)costs of
alternative fuels; transportation, loading, unloadand storage of alternative fuels as well aga$ly; operational
and maintenance costs; and the use of large amotifusl (for certain alternative fuels). Otherdé#tnal costs
would result from special design requirements o$tedneat recovery boilers that are suitable fon kigst loads.

Other barriers are of a technical nature associatédspecific technologies. In particular, an essively high
content of fly ash, the high moisture content ataia alternative fuels or non-uniformity of theefwsed may have
negative impacts on clinker quality. In some casesy be difficult to obtain fine fly ash or sidient quantities of
alterative fuels (depending on the type). The sssful implementation of new and advanced techiedagquires
operational experience and skilled workforce inuke of certain alternative fuels such as biomass.

The non-availability of proven indigenous technaésg and the limited knowledge or negative perosstiof
consumers regarding new types of cement combingdreluctance of governmental agencies to useinestanent
types or products result in market uncertaintiesiarthe continuation of current/existing practices

3. Implementation policies

There are a number of policy options that coulgloelercome the barriers mentioned above (see Patdea
complete list for all policies that correspond &xle mitigation option). Given that the major barris insufficient
or lack of financial resources, the policies thald be adopted in India include the increase otessions on
excise duties, sales tax exemptions and capitaidiels for setting up facilities for the manufaetaf blended
cement and fly ash or the recovery and use of weaestg and incentives for the production of bionessrgy
conversion systems. Specifically for energy eéficiy technologies, policies could include developinod
regulation and/or standards, promotion of industrigeneration, benchmarking, and energy audits.

There is a need for the development of progranusato personnel on all aspects of new productichriegues and
technologies (including energy efficiency onesjadticed into the sector. Further R&D efforts wolbddrequired
with the aim of developing technologies that wordduce the costs of production and enhance thétyjodhew
products. This may also involve setting up pilaijects for new and innovative technologies. Ididn, it would
be desirable to ensure that the appropriate imfretstre is available for the local production ofrqmonents and
spare parts required for the (existing and new)rtetogies for the sector.

Other activities could include a public awarenesgmm on the use of new cement types through semin
technical workshops at the national/regional lered small meetings at the local level, and increpaivareness
among the general public.

Efforts of the Indian government on areas suclasief implementation of infrastructure and irrigatprojects,
promotion of housing development programmes, pranaif concrete highways and other roads, havdteabsin
higher consumption of cement and have contribudeti¢ development of the cement sector. It is hapatifor the
future, the government can continue to promote satifvities while at the same time take into coasition
measures to minimize the environmental impactsiohpublic works.

B. Waste heat cogeneration in Shandong

Low temperature cogeneration could be used to exomaste heat that could in turn be utilized indbeent
production process. There is significant expeencChina with both the use of the technology #redproduction
of the necessary equipment. After more than 1@syefaresearch, development and a number of demadiost
projects in China, the technology can be class#igthature and reliable with a substantial dedtinavestment
costs. Nonetheless, significant barriers to furttevelopment still exist.

Taking into consideration all related costs (equepbhdepreciation, maintenance and labor costs, gesmant fees)
and the income generated from the electricity pceduit is estimated that the total benefit of exiag the use of
waste heat cogeneration would be US $0.2 billior2fil0 and US $1.27 billion in 2020. The reduction&HG
emissions would be about #4 CO,ein 2020.
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The barriers identified for further implementatiofithe mitigation option in Shandong are:

Reluctant of commercial banks and other institigionChina to provide financing for energy efficign
projects in the cement sector;

Possible shortages in the availability of dome#tiqgaroduced cement in the case of suspending mtomtu
(even temporarily) for the purpose of updating edgiipment;

Investment requirements are significantly (and somes prohibitively) high especially for small or
medium-sized enterprises;

No consideration of environmental costs in the eaoic analysis of many enterprises;
Lack of trained technical personnel for the operatf installed equipment;

Significant delays due to difficulties in meetidgetdemand for cogeneration equipment due to the
relatively small production capacity.

Potential ways to overcome some of these barmefade:

Intensification of efforts to promote cogeneratinrthe cement industry, through the introduction of
indicators and government policies addressinggbeed of network fees, the lowering of the financing
thresholds established by commercial banks, angritn@sion of subsidies by the government;

Strengthening the local supervision processesdwgnt local interests hindering the implementatibthe
mitigation option;

Educational efforts on advanced technical aspdatsgeneration to enhance the knowledge technical
support staff;

Strengthen R&D efforts to reduce technology costb@nhance the competitiveness of the technology in
the marketplace;

Make full use of carbon market instruments, sucthasCDM or sectoral mechanisms.

The most suitable policy option identified in tisidy is the provision of subsidies and loans toem factory
owners to install cogeneration equipment. Takirtg consideration all related costs (equipmentegption,
maintenance and labor costs, management feesharidcbme generated from the electricity produddsd,
estimated that this policy option could enhanceaverall benefits of the mitigation option, resndtiin net financial
gains of about US $0.35 billion in 2010 and US 21b8lion in 2020. The reductions in GHG emissiovzuld be
about 49Vt CO.ein 2020.

The biggest barrier to the adoption of this polipgion is the lack of resources needed to establibisidies and
loans for the cement sector. The successful imphtation will depend on the willingness of the aaéil
government to provide such resources, and themressliof the local authorities in Shandong to wéokedy with
the private sector to ensure their effective atiian.
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C. International cooperation
International cooperation in GHG mitigation in ttement sector could be used in the following areas:

Policy and Finance: As noted in the sections abore,of the major barriers to improving energy
efficiency in India and China is the high investrmeaost, paucity of local investors and lack of
measurable returns. Possible ways of dealing witintial barriers include reducing the cost or
assuring returns on investments in cleaner energrces and energy efficiency.

o0 Reducing costs: In India, implementation policiestthave been identified to reduce financial
burden include tax incentives and subsidies foegtment in energy-efficient processes and clean
energy sources. Sectoral NAMAs could be constdictesuch a way that the state would aim for
a minimum level of penetration of energy-efficipnbcesses (unilateral NAMA), and further
penetration beyond that level could be supporteddmypensating the government for tax losses
(supported NAMA). Adoption of efficiency beyondmported NAMA levels could also be
eligible for sectoral crediting or other credit gesiting mechanisms. One example of international
cooperation is a co-generation project utilizingstgaheat in an Indian cement plant that is being
implemented with Japanese assistance under the @idd”lan. This program could be a model
for a sector-wide NAMA, in which India would comntd install a minimum number of units
and/or capacity.

0 Return on investments: A major barrier identifiaddhina’s Shandong province is the reluctance
of commercial banks to lend for energy-efficienecgjpcts. Multilateral financial institutions, as
part of supported NAMAs, could provide local bamkigh subsidized funds to allocate to the
energy efficiency sector in order to ensure petietraf energy efficient technology such as
waste heat recovery.

Technology:

0 As described above, a major barrier in India to Waiid use of more efficient fuels in the kiln is
the lack of indigenous technology options. Sinylaintroduction of waste heat recovery in
Shandong Province, China has been hindered byatkeof domestic manufacturing capacity in
cogeneration equipment. This lack of domesticlakdity can cause delays and increase
installation time (which could potentially leadltss of production), lower support from domestic
financial institutions and higher installation amgkrational costs. It has been estimated that
China could undertake a unilateral NAMA by adoptii$iR in 80% of its plants by 2020 leading
to a reduction in emissions of up to 22.8~24t&0.e below 2008 levels. Potential additional
actions that might qualify as no-lose or suppoNé&dvMAs would include installation in up to 95%
of plants by 2025, which would lead to an estima@€y emissions reduction of 28.2~306
CO.e below 2008 level$.

o Examples of international cooperation include titeoduction of efficient grinders in the cement
sector in China through funding provided by thenefeGlobal Environment Fund (FGEF), which
reinforced the introduction of this technology ihiGa and facilitated its local integration. FGEF
support focused on training, assistance to localufacturing and entrepreneurs.

Capacity Building:

o0 R&D: A major barrier in both India and China is tlaek of domestic technology options for
mitigation in the cement sector. Investment in R&dpacity of both countries will help foster the
development of cheaper alternatives and a domestiket for better quality products.

o Training: Another barrier identified in this stutdythe lack of knowledge of the latest
technologies and processes among operationalistegiment plants. The capability of the plant
workers is a prerequisite to any investment inrclaad efficient technologies. An example of
international cooperation to increase domestic cpa energy-efficiency is the Energy Training
Project (ETP) implemented by USAID between 198899l The ETP provided a unique

'8 The emission reduction potential numbers are tél@n CCAP’s European Commission-funded Sectoratift
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opportunity for qualified energy and environmemgaifessionals and policymakers from
developing countries to receive hands-on trainmthée United States or in the host country. The
resulting increase in local institutional capacayesolve energy-sector problems led to
improvements in energy efficiency, increased depleyt of renewable energy technologies and
more effective management of utilities and enegppurces.
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VIIl. Iron and steel (India and China/Shandong)

Although steel was known and used in the antigitisyproduction on a large scale for industrialgmses has been
associated with the societal, economic and teclymmbdevelopments during the mid™i€entury. Since that time,
the growth of the steel sector has been linketlécetonomic growth on a global scale. Nowadaydeireloping
countries such as China and India, the growthérstkel sector is stimulated by infrastructure tgraents and by
the increasing demand for durable products.

Ten countries account for about 72% of the globadle steel production (see Table 5.2). China i&abthe largest
producer of steel and India the fifth largest. i@ghand India together account for about 40% ofjtbbal
production of steel. The economic downturn of t& touple of years has also affected the sectmmdwle, which
in 2008 experienced reductions in the productiongared to sustained growth rates in previous y&ansChina
and India, preliminary figures for 2008, indicatelawer growth (and not a reduction) in the progrcbf steel.

Table 6. Crude steel production (in million metaas) for 2006-2008

Countries 2006 2007 2008
China 423 489 500
Japan 116 120 119
United States 99 98 91
Russia 71 72 69
India 44 53 55
South Korea 49 51 53
Germany 47 49 46
Ukraine 41 43 37
Brazil 31 34 34
Italy 32 32 30
World total 1,250 1,344 1,330

Source: World Steel Association (http://www.worgstorg/)

The total GHG emissions from steel production dpistihn from the use of fossil fuels for energy pug®mand
during the actual process, which involves the dsaaiallurgical coke as a reducing agéhReductions in energy
and power consumption have been a priority issughisector as a means to reduce operational ddssssection
addresses efforts to reduce emissions throughdiyatian of energy efficiency measures and the adomtf
technologies to reduce process emissions fromtéed sector.

A. Energy efficiency measures and control processeslindia

1. Present situation

Despite the recent slowdown in the growth of spgetluction in India, the upward growth is expediedontinue,
driven primarily by high demand for constructiorjects over the next 5-10 years. The per capitawoption of
steel in India is around 46 kg/person; a relatively figure in comparison with the world average260 kg/person
and the average consumption in developed cour{8&3%kg/person). The low consumption in India tsilatited to
the limited use of steel in rural areas, wheregagita consumption is estimated at 2 kg/person.

The National Steel Policy in India envisions langereases in steel production reaching 110 miltmrs by 2019-
20 (or even 175 million tons by 2020 accordingdme recent government predictions). However, baseithe
assessment of the current ongoing projects, boBréenfield and Brownfield plants, it has been gctgd that the
steel capacity in the country is likely to be 12dlion tons by 2011-12. Recent approvals of Greadfsteel plants
amount to an additional production capacity of mbgn 40 MMT. If this trend continues, India is exped to
become the second largest producer of steel iwtilel by the year 2015.

19 According to the Revised 1996 IPCC GuidelinesNational GHG Inventories, about 1.7 tons of cartimxide
are emitted for every ton of steel produced.
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2. Barriers

The mitigation of GHG emissions in the steel sector be achieved in existing plants by introdu@wmagilable
energy efficient/low carbon technologies. The impémtation of such technologies, however, requhes t
availability of significant financial resources aimdestments. In addition, particular emphasis nbesplaced on
overcoming implementation barriers associated thighlPR of certain technological solutions and watmns. One
way to deal with IPRs is to enhance the nationaDRHforts in order to develop some or most of teeded energy
efficient technologies.

The availability of indigenous raw materials foetbroduction of steel in India has recently riseraa issue of
particular concern. In order for India to mategalits expansion plans for the steel sector irfuh&e, it would be
necessary for the government to review its mingoéity, especially as it relates to the exportrohiore and import
of coking coal (large of which will be needed tesere the increase in steel production). As pathisf
consideration, India would also need to considemihcessity for infrastructure improvements, sigrivith the
identification of such improvements for the schedumplementation of projects in the near future.

3. Implementation policies

The government of India formulated its nationakbfmlicy in 2005, based on the demand projectasrsteel until
2020, and the associated requirement for raw nadéeiihe long-term goal of this policy is that ladhould have a
modern and efficient steel industry of world standdahat caters to a diversified steel demand.fdbes of the
policy would be to achieve global competitivenessanly in terms of cost, quality and product-mix llso in
terms of global benchmarks of efficiency and prdility.

For this strategy to materialize a multi-prongedtstgy would need to be adopted to move towarditigeterm
policy goal. On the demand side, the strategy waoekel to create incremental demand through promatefforts,
creation of awareness and strengthening the dglorein, particularly in rural areas. On the supptie, the
strategy would facilitate creation of additionapaaity, remove procedural and policy bottleneckhaavailability
of inputs such as iron ore and coal, make highegstments in R&D and encourage the creation oéstfucture
such as roads, railways, and ports.

In the short-term, the application of informati@chnology would have a multitude of benefits agauld:

Improve the maintenance planning and executioordier to harness the best possible performandeeof t
installed equipment;

Introduce optimized operational practices, inclgdgmhanced instrumentation and automation in the
production process;

Assist in tracking and tracing of materials;

Improve input quality control in order to optimigee of energy and power and ensure the efficient
distribution of secondary fuel.

Maintenance improvements and harnessing wasteahdatnergy could also be incorporated in the Energy
conservation act that has been introduced by tti@hngovernment. The implementation of innovataehhologies
to harness waste energy can be a strategicallyriantaneasure that would supplement other modeiaiza
schemes incorporating re-engineering of the prodngirocess.

Recently the Government of India published its dladi Action Plan on Climate Change (NAPCC) accaydm
which the iron and steel industry is one of theenilesignated energy intensive activities. The NARGnes eight
national missions. Out of them the following arkevant to the steel sector:

National Mission for enhanced energy efficiencye ®@mergy conservation act of 2001 provides a legal
mandate for the implementation of energy efficienmasures;

National Mission on Sustainable Habitat: The in&gd steel Industry has significant number of effic
buildings apart from production units. All new plamave to develop a new (albeit small) township fo
their employees. The sustainable habitat guidekmesxpected to bring about changes that would be
beneficial for the development of projects, suclerergy efficiency in building, management of solid
waste and public transport;
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National Water Mission: The steel industry is a en@jonsumer of water for cooling and cleaning syste
that use industrial water. The industrial watea Bource of pollution for streams, lakes and unden
water streams. The objective of the mission ispintize the use of the cooling system and the steyie
(may also form part of energy efficiency measurgggcial innovative efforts are needed to recotesmns
and heat energy up to its maximum feasible level;

National Mission for a Green India: The nationay& of area under forest and tree cover is 33%ewhi
current area under forest is 23%. Under this misgdevelopment of forest area may be included as a
“corporate social responsibility”. The steel indystould initiate the peripheral development of #nea
surrounding its facilities under corporate socédponsibility with best horticulture practices;

National Mission of Strategic Knowledge for Clim&bange: The steel industry offers opportunities fo
R&D associated with the development of strategiovikdedge on climate change. R&D centers can also be
use for disseminating knowledge development onaténchange.

For these developments in the iron and steel ingtistmaterialize it would necessary to have awddldarger pools
of funds and a number of financial incentives sasltower interest rates, subsidies, grants, atogssvate
financing. Establishing national fund(s) for suibentives could provide support to the private@efor more
investments in the upgrade of conventional units.

B. Blast furnace top-pressure recovery turbine in Shadong

Taking into consideration the status of the tecbgichl and equipment development, costs, mitigaaioth
penetration potential of possible mitigation op#pthis study identified installation of blast fage top-pressure
recovery turbines (TRT) as the most promising ratiign option for the province of Shandong in China.

If the objectives of the policy option were to lihieved there would be a need for the installatioan extra 8
TRTs in blast furnaces less than 1,000 IMTRT in furnace less than 1,2568,rand 2 TRTs in furnaces less than
2,300 ni. The impact of these TRTs on GHG emissions wbela reduction of about 0.M CO,e in 2020, at a
net marginal benefit of 70.4 US$/t GO

The following barriers have been identified for #aoption of TRT in Shandong'’s iron and steel secto

Difficulties in securing the financing needed fdRTs (US $5-7 million) by small- to medium-sizedriro
and steel factories,

Complexities associated with having a monopohhim electricity market in China and complex and time
consuming approval procedures and processes fegeission to sell electricity to the grid.

Possible ways to overcome these barriers includeigion of financial support by the government,exsally
during the planning/design phase of new instaltetior modifications to existing plants, and moditythe existing
system by abolishing the monopoly framework antfueturing the approval processes.

The most appropriate policy option identified fdva®dong province is the provision of discount lofmmsron and
steel plants that plan to install TRTs. Theseadalist loans would take the form of loans on whiahititerest is
partially paid by the government to lessen therfaial burden on the perspective investors. Itastivmentioning
that as a result of this policy option, it is exigetthat even plants that did not plan to inst&iTTwill do so, while
some plants may install TRT earlier than when théginally planned for.

The single and biggest barrier for the adoptiothf policy option is the lack of financial resoescneeded to
establish discount loans for the iron and stealsiry. Given the existing situation in the majpof the provinces
in China (less fiscal income and higher expenseis) highly likely that the local governments wilke the available
resources to support other priority activities (eeglucation, social security, agriculture) ratifren establishing
discount loans for the private sector.

One possible way to overcome this barrier coultbliacrease the budget for promoting energy saving
technologies. Another way is to improve the finahsystem for private investment by developinguatixievel
financial system to fit the need of private invest@llowing private investors to apply for loansgoants from
foreign government and international financial itagés; and providing the necessary support sesvizeplants.
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C. International cooperation

By 2015, India and China are projected to be thddisotwo top producers of iron and steel. Hendd¢G5
mitigation in this sector will go a long way in dabuting to reduction of emissions in these coiastr

Policy and Finance: One possible way for the irdéamal community to alleviate financial barriess a
identified above is to capitalize local financiasiitutions with funds for subsidized and reducateiiest
loans to implement mitigation projects in the i@md steel sector. The problem is even more anute i
small- to medium-size steel plants as identifie&lmndong Province, China. Unilateral NAMASs could
ensure that national and provincial governmentsigeoenough funds to attain agreed-upon minimum
levels of mitigation investment. These could thermatched by international financial assistanndeu
supported NAMAs, to attain even higher level ofigation in the iron and steel sector.

Examples of projects that can be funded througdmitial assistance or through market-based apprsache
such as the proposed sectoral mechanism are

o

o

0O O O 0O O o o o o o o o o

Renewable energy (solar, wind, biomass & hydro);
Replacement or switching of G@ntensive fuel (e.g. oil or coal to gas);

Energy efficiency improvements in the process tetdgy (lighting, insulation, process
optimization);

Waste processing (e.g. land fill gas extractiorsteancineration);
Waste heat recovery, including power generation;

Energy savings by elimination of reheating processe

Use of renewable energy at remote mines;

Switching over from open hearth furnace to BOF;

Increased use of continuous casting facilities;

Installation of direct reduction processes;

Installation of Top Recovery Turbine (TRT) in bldstnaces;
Effective sensible heat recovery from flue gas ekwsinter cooler and stove, SMS ID fans etc.);
Replacing energy-intensive motors by efficient msto

Waste heat recovery projects including power gditera
Efficient re-heating furnace in rolling mills;

Switch over from coal-fired to gas fired boilersgwf IGCC in captive power generation and
potential to use oxy-fuel technology can be pursued

Reduction in flaring of BF & CO gas with computeizmanagement of Energy and Power
distribution;

BOF gas recovery;
Use surplus gases for steam / power generation;

Green belt development and afforestation to aetsisk for CQ.

Technology:

(0]

Top- Pressure Recovery Turbine (TRT): As descritsale, blast-furnace TRTs have been
identified as the most effective and appropriatBgaiion option in Shandong Province. Financial
barriers associated with adoption of this technploan be addressed as suggested above.

Center for Clean Air Policy page 63



Supported NAMAs could provide financing based ongteation of TRTs in the Shandong
Province.

o Dry-Quenching: In its EC-funded Sectoral Study, GCltas shown that the iron and steel sector
in China can adopt a unilateral NAMA of ensuringttb0% of coke produced in the sector will be
dry-quenched which could lead to emissions redastaf 1.47 — 1.9t CO,e below BAU in 2020.

A higher no-lose or supported NAMA target of 65%uleblead to a total emission reduction in
2020 of 1.96 — 2.561t CO.e below BAU.

o Combined Cycle Power (CCP): In the same study CEstlPnates that in terms of using CCP as a
energy source for iron and steel plants, Chinaccaahieve a unilateral goal of 17.1 TWh in 2020,
about 69% higher than today (10.1 TWh in 2008) hideing this unilateral technology-based
target would reduce G@missions in 2020 by 5.34t CO.e from BAU. A higher no-lose or
supported NAMA target of 18.11 TWh would lead ttwtal emission reduction of 6.0dt COe
below BAU in 2020.

Capacity: One regulatory barrier to the adoptioneslewable energy and energy efficient processes in
China is the monopoly of the electricity market dimel lack of flexibility to sell the output backiinthe
grid during times of less internal usage. Eleityrimarket reform is thus one area of capacity tmment
identified in Shandong Province, China in whictemfational cooperation in the form of sharing
knowledge and experiences with electricity markéomm in other countries would be helpful.
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IX. Forestry

For this study, the forestry sector was analyzedfazil only, as this sector represents a sigaificsource of
emissions unique to this country.

The protection of the rainforest in Brazil and thduction of deforestation and its associated @@issions are top
priorities for the Brazilian government. Over tlastifew years, the government has implemented deuaof
measures that have reduced the rate of deforasiatibe country overall, and results indicate thar the last four
years, the area of deforested land has declined Imyuch as 60%. Such initiatives would need taustased over
a long period of time, require stable and ongoimgrees of funding, and continued reforms in landite and
government institutions if they are to addressishae of deforestation in an effective manner.

A. Reducing Deforestation
1. Background

Through 2004, about 17.5% of Brazil's original paim rainforest had been altered and the recenbfaanual
deforestation is about 0.6%, mainly a result ofieaanching and agriculture. Business-as-uswalagos of future
deforestation indicate that 40% of the remainingzBian rainforest will not exist in 2058 Although deforestation
is extensive, this percentage must be interpretéle context of Brazil's low emissions from twdet important
sectors: electricity and transportation. Nevertbgleleforestation is clearly a significant contrdsdor emissions in
the Brazilian context; therefore measures to addeesssions from this sector has been relevanwédhbave a
profound effect mainly on Brazil’s total emissidmgt also on emissions worldwide.

2. Present situation

Much of the deforestation that occurs in Brazihserom disputes over land title and tenure, making
implementation of existing policies and achievenariroader land use goals a complex task. Inteadiwhile
the Brazilian Amazon is divided into private andficilands like any other region, there is uncerttaivith respect
to the actual size of privately owned land.

B. Summary of Policy Options
Two types of policy options have been identifiedhwtrong potential for effectively addressing degsation in

specific regions of Brazil given the current ciratances and uncertainties over land status. ®heymptions
include an array of payment for environmental sersi(PES) strategies and agricultural intensificati
C. Payment for environmental services

One measure that could promote the reduction afrdefation is the payment for environmental ses/{&ES).
Examples of environmental services where paymenmikide applied include carbon sequestration amage,
biodiversity protection, watershed protection atftecs.

In Brazil, several PES approaches have been studied
1. Ecological value-added tax (VAT);
Rewarding private landowners for creating and naanimg forest preserves on their land,;
Instituting a “polluter pays” program;
Afforestation projects exploring the use and exjpansf native timber species;

Establishing a payment system for forest basedIptipns; and

o g A~ w DN

Establishing a payment system for private land ow/based on opportunity costs.

20 Soares-Filho, Britaldo Silveira, Daniel Curtis N&gzh Lisa M. Curran, Gustavo Coutinho CerqueirgaRio Alexandrino
Garcia, Claudia Azevedo Ramos, Eliane Voll, AliceDénald, Paul Lefebvre and Peter Schlesinge@6. Modelling
conservation in the Amazon basiNature. Vol. 440, pp. 520-523.
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The approaches are not mutually exclusive. Intietlis likely that a portfolio of such strategie®uld need to be
developed and applied in different regions depandipon the local conditions. Based on the speifies of
deforestation in each region, the system, inclutlmgincentives, could be more or less rigorousleadt the same
time ensuring that implementing measures in onmregoes not lead to additional pressure for detateon
(referred to as leakage) in other regions of thea2om.

When designing PES schemes in Brazil several ceraidns need to be taken into account. Thesedeclu
Defining the eligible activities;
The economics and specific situations of varioggones;
Cultural parameters;
Weak institutions and poor governance;
Results of PES must be measureable and verifisol@dditional; and

Transaction costs.

D. Agricultural Intensification

Agricultural intensification is a second policy @t identified with strong potential for successiisting pasture
lands to prevent further expansion into adjacergsied areas. Of the 220 million hectares ofysash Brazil, a
significant portion has low productivity with regpeo livestock. In particular, Integrated Crop &stock Systems
(ICLS), whereby pasture lands are cultivated fopsrsuch as soy, corn, and cotton while accommuglatiazing
space for cattle, can raise beef production petahethrough co-located availability of improveedestuffs. If
Brazil's Cerrado region implemented ICLS on degrhgasture lands, the current average yield of 30adgear
could be increased to 225 kg/ha/year. Puttingithgerspective, ICLS could enable production &f dillion tons
of beef on just 20 million hectares. If ICLS wamgplemented on all 220 million hectares of Brazpasture lands,
average yields could be increased to 500 kg/ha/year

technology and specialized equipment to managesang livestock. Additionally, research may beunezd to
adapt ICLS to unique soil and climate conditionshef Cerrado region.

E. International efforts

Based on the results of the project, several grezsent key challenges for Brazil in implementimjgies to
address deforestation, with broader implicatiomdgriternational participation. Some of these leagiwill likely
need to be address unilaterally by Brazil, whileeo$ will necessitate international financingisllikely that in
order to overcome these barriers it will take argaship between Brazil and the international comityu
Importantly, some of the barriers will need to lbel@ssed first through unilateral efforts on the paBrazil before
international financing commitments will be fortmsmg. In other cases, policies may be best pbytial
implemented by Brazil with in-tandem internatiosapport.

Center for Clean Air Policy page 66



Financing

For PES strategies that involve compensation tapgilandowners for opportunity costs, or ruraéftrusers for
forest stewardship, financial expenditures areii@gmt and must be sustained over time to preveversals.

Implementing a PES program to compensate privathialders and rural forest families would requigngicant
and sustained amounts of funding, especially dwetdng term. In 2007, the Woods Hole ResearcheZent
(WHRC) conducted an analysis of the estimated eamiggductions and costs associated with a packhge
measures and programs to reduce deforestatiom iBrézilian Amazon that included compensation tegpe
landowners for forgone opportunity costs, compeasab rural forest families, and accompanying goveent
programs. The report provided important insighitghe estimated costs of the proposed framewoRARCand its
Brazilian research partners then conducted a fellpveritique of the study, which adjusted some aggtions and
values used in the original study and accountedtianges in commodity prices and program expenses.

Based on the combined results of the two analysegprogram compensation costs were estimatedlag/$o

Costs for the compensation of forest communitiesestimated to start at US$140 million in the firsar
of implementation, increasing by US $21 million gear, and finally reaching its highest level afibout
10 years, when about US$ 293 million would be resgli

Costs for the compensation of private land ownersidertake conservation of their land in lieu of
alternative land uses such as livestock, timberaaogs such as soy, could be about US$ 117 mitam
year. However, it is expected that it will take Bystem about five years to become fully operationa
Therefore, for the first four years only a perceataf this amount would be needed (20% for the fiesr,
40% for the second and so on). After the fifth y&#8$ 117 million would be required each year.

Given the high level of financial resources needemay not be possible for the government of Hrazbear all
associated costs. Therefore, it would be nece$satlie government of Brazil to initiate partneshivith other
countries and funding international institutionsider to ensure that any approach for PES or altpial
intensification is sufficiently funded.

Institutional challenges

Institutional challenges pose a problem for getpnggrams off the ground within Brazil, but alsegent a
significant gap to international participation. r@ntly there is a poor understanding of what paiage of land in
Brazil is in private hands, and within that catggaevhich landowners hold legal title to what are&sirthermore,
large areas of public land are illegally occupiad ananaged by private entities. Although still ghey signature
by President Lula da Silva, recent land reformdizgion passed in June 2009 would grant public taraurrent
settlers for approximately 300,000 parcels. By faliming ownership, the government will be betteleab institute
requirements for managing the land and ultimatebbée enforcement of policies that reduce defotiesta Despite
this potential action, land ownership status i$ istiquestion for vast forested areas throughauatzi8, many of
which are inaccessible, posing challenges to eafoent, verification, and for implementation of &iyd of PES
strategy. Furthermore, corruption among governreengloyees and enforcement to prevent such belsagior
limited, weakening existing policies and institutso

Technology

Technology presents barriers for both PES and altmi@l intensification strategies. For PES stregegadequate
measurement, reporting and verification (MRV) syst#o not yet exist at the regional and local lenddrazil to
ensure that conservation is occurring, that traskés and reversals, and can track leakage anchderate that
criteria for additionality are met. Increased fioang is necessary to facilitate improvements.

For implementing agricultural intensification s&rgies, ranchers require new types of agricultwjal@nent to
transition from livestock-only activities to ondst integrate cultivation of crops such as soynawrrice. Because
this is still a relatively new technique to the Blian Amazon, more research needs to be conductedimate-
specific technologies and practices that offergieatest viability. Research on such technologiesirrently
underway in Brazil; additional funding and possitdghnology transfer at the international levelldofield
efficient and cost-effective results for deployiugricultural intensification technology.
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Training

Municipalities which invest VAT rebates in estahlisy conservation units on public land requirertirag to
develop and implement such programs in order tarerese units are catalogued and maintainedewlise,
where PES payments are granted to local foress tisgarotect public land, training will be necegsarorder for
these users to carry out forest stewardship aetvitAgricultural intensification strategies reggat a significant
shift from existing ranching practices and therefaquire new skills and knowledge in cultivatiodoarvest
techniques for both ranchers and local extensiemi@g If Brazil desires to implement a packagPB$ strategies,
the nation will likely need to invest in training €ach of these areas before international fingneiti be
forthcoming.

NAMASs and a Three-Phase REDD Framework

The dialogue on Nationally Appropriate Mitigatiortthons (NAMAS) at the international level has eaxdvto
include consideration of REDD as qualifying actiomtowever, if REDD activities are ultimately brdugunder the
NAMA framework, they would likely be carried out enseparate “window” tailored to the unique charastics
that set REDD apart from sectors. Based on treud#son in this analysis of the key barriers tolengenting the
recommended policies, a successful path to addgetisése barriers and operationalizing these galican be
envisioned through the three types of NAMAs — usilal, supported/cooperative, and credit-generatindpich
work conveniently with proposed REDD frameworkst tti@scribe three phases for achieving implememtatio

Both the range of PES mechanisms and agricultntahsification strategies offer valuable opportiesifor Brazil
to implement unilateral NAMASs that would leverageaincing and other forms of assistance through cueg
NAMAs. For example, ecological VAT has been sustidly demonstrated in some regions of Brazil, jowg a
model that could be expanded to other areas. ThratNAMA window for REDD, this unilateral efforbald be
successfully complemented by supported/cooperdtA®lAs that provide training, technology transfer, o
financing necessary for municipal governments tplément ecological VAT more widely throughout tteuntry.
For agricultural intensification, the policies thesives can largely be implemented by Brazil throagticultural
loans and credit programs and thus serving astaralaNAMAs. Through supported NAMAs, incremental
financing and technology transfer could providecters with access to equipment and techniques sege® fully
transition to integrated crop livestock systems.

Addressing institutional barriers offer anotherregde. Expanding land reforms, enforcing existiagebt
conservation laws, and taking measures to combratption could all serve as potential unilateral MAs on the
part of Brazil. These measures would lay the gdework for implementing the PES strategies described
generate legitimacy for supported NAMA financing fbe more expensive PES compensation progranmaifate
landholders and rural forest users.

Once PES and agricultural intensification polices in place, and a baseline and sound MRV have bee
established, reductions in deforestation couldbé&gigenerate credits through the third type of N&Mhirroring
the vision of a third structural phase of curremitgpposed REDD frameworks. This three-type/thrieasp
compatibility works strongly in Brazil's favor, ebling it to meet its NAMA commitment under the BAlction
Plan through reduction in emissions in deforestasind methodically develop a fully-operational REBiategy in
the process.

Key challenges remain to be addressed before tioisre. NAMAS require actions to be tracked in agteg, thus
an MRV methodology for quantifying both the unilatieand supported actions described will need tdéheloped.
Furthermore, PES strategies are particularly valolerto questions of additionality because compensaould
potentially be awarded in areas where forests wbalg been protected anyway. Finally, an overagcbhallenge
is that of how to reconcile international REDD pants with payments made at the local level. Thalenge has
important implications for how international funggl ultimately be dispensed to finance such prtgen host
countries, but also for how local forest users lamdowners are compensated. However, by implemgiREDD
actions through a dedicated window under a NAMAfesvork, these challenges can be addressed by agaeptd
adhering to REDD-specific criteria for MRV, transpacy for payment distribution, the roles and rigbit
indigenous and forest-dependent communities aret athique characteristics of REDD.
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