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1 Executive Summary

Any realistic strategy to reduce global GHG emissianust address transportation in the
developing world. Most of the growth in transptida GHGs by 2050 will be in the developing
world, and by 2030, more than half of all vehicledl be in non-OECD countries. Failure to
address this sector will shift mitigation resporlgibs and costs to other sectors, such as
electricity generation, or jeopardize achievingyé&s for atmospheric Goncentrations.

There may be no other sector where sustainabldajewent and GHG mitigation are as closely
aligned as in the transportation sector — most gons reduction measures produce significant
co-benefits, such as improved air quality and eodoalevelopment. This sector also provides
unique opportunities for transformational policidéisat can catalyze low-carbon growth.

Implementing measures such as BRT, land-use psJieigd congestion pricing in an integrated
manner can have many times the impact of puttingdlsame measures in place independently.

Some transportation-sector characteristics infiigiability to obtain climate funding: difficulty
in determining the business-as-usual baseline; rtainges in estimating the emissions
reductions from mitigation measures (since thesenafontain a component of human behavior);
and high up-front costs but long-term £Renefits that tend to grow with time (making short
term cost-effectiveness evaluations misleadinghusT policymakers in developing countries
often find it extremely frustrating to develop ptamo address GHG emissions from the
transportation sector.

Nationally Appropriate Mitigation Actions (NAMAS) rpvide a new framework that can

potentially overcome these difficulties and achiesuigbstantial reductions in transportation
emissions in developing countries. Broadly defimld8MAs are actions voluntarily proposed

by developing countries that significantly reduamissions below business-as-usual levels.
NAMAs can be categorized into three groups.

Unilateral NAMAs are autonomous actions taken by developing casta achieve emissions
reductions without outside support or financing.he3e are typically low-cost mitigation
measures and are an important piece of a climdieygmackage for transportation, representing
developing countries’ own contributions to mitigeti efforts. There are numerous revenue-
generating and low-cost mitigation options in trengportation sector, including fuel taxation
reform, fuel economy standards, and smart growtt-lase planning.

Supported NAMAs are developing-country actions undertaken witkariicial or other support
from developed-country Parties; they also repredemeloping countries’ contribution to climate
mitigation. For the transportation sector, thesela include capacity-building measures,
particularly the design and implementation of Lowrkn Transportation Plans; policy and
regulatory measures, such as congestion pricindypagsical infrastructure, such as Bus Rapid
Transit. Support could come in the form of diréiotancing, loans, technology transfer, or
capacity-building assistance.

Credit-generating NAMAs are actions that could be partially or fully ctedi for sale in the
global carbon market after an agreed-upon crediiaggline has been reached. These are not as
promising for the transportation sector, as crgditeration programs for policies and bundles of
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projects are likely to face two of the same chaem— quantifying emission reductions with
certainty and demonstrating additionality — thatéhairtually excluded transportation from the
existing Clean Development Mechanism. Vehiclecegficy and fuel-switching policies seem to
be the most promising transportation-sector miiigameasures, at least in terms of the potential
to develop feasible methodologies, to be proposeztedit-generating NAMAS.

Overall, supported NAMAs provide the greatest ofyoaty to truly transform the transportation
sector in developing countries. To realize thiparpunity, CCAP proposes that the following
principles be established to promote effective #dapf supported transportation NAMAS:

Develop Low Carbon Transportation Plans for countres and metropolitan regions.

Low Carbon Transportation Plans chart a course stwort-term and long-term GHG
reductions through a comprehensive set of polioftastructure and fiscal measures;
assessing full costs and sustainable developmeterefits; modeling GHG emission
reductions; and identifying key implementation stepAn effective plan would include
public transportation; bicycling/walking infrasttuce; smart growth land-use planning;
efficient vehicles; low-carbon fuels; and economieasures such as congestion pricing.

- Create a transportation “window” in the Copenhagen Green Climate Fund with
dedicated, sector-specific funding and evaluationriteria.  Appropriate evaluation
criteria for supported transportation NAMAs includmnsistency with a comprehensive
Low Carbon Transportation Plan; long-term GHG reiducpotential; cost effectiveness of
the integrated bundle of measures; sustainablelawent co-benefits (e.g., economic
development, public health); local implementatiapacity; and cost-sharing.

Earmark planning and capacity-building funding. Some of the most important long-
term actions, such as planning, economic studidgparfessional education, do not directly
translate into emission reductions but are the lbawk of effective mitigation.

Fund bundles of projects and policies.The funds available to support NAMAs should be
leveraged by funding “bundles” of projects and g@el established in Low Carbon
Transportation Plans. Each bundle will include sdaw- or negative-cost policies that the
host country will implement unilaterally, as wel anore expensive measures that require
support. The most attractive “bundles” will congi$ packages of synergistic measures in
which unilateral NAMAs serve to improve the oveighpeal of the bundle.

- Accept uncertainty. There will be considerable uncertainty in moagliemissions
reductions and developing baselines, especiallystone of the most transformational
projects. At least initially, evaluation decisionsl need to take account of this uncertainty
and focus on funding packages that are directipnedirrect, i.e., those that reduce
emissions, even though the exact volume of redostioay be uncertain.

There is a clear funding gap for sustainable trartapon projects in developing countries, due
to the high costs of transportation infrastructanel the limited resources available. There are
also many mitigation opportunities (e.g., pricinghicle regulation, and land-use policies) that
generate revenue or can be implemented with minpuhklic expenditure. These negative-cost
opportunities have not been pursued due to a ramigbarriers, including local political
challenges or a lack of implementation and enfoer@ntapacity. CCAP’s proposal for Low
Carbon Transportation Plans and bundling of NAMAdrasses both of these issues while also

Center for Clean Air Policy ii



Final Draft

encouraging the use of synergistic measures. ds tise “carrot” of funding for supported
NAMAs to leverage the negative-cost opportunitiésittwould otherwise be difficult to
incentivize through an international fund. Thesgative-cost measures also improve the cost-
effectiveness and competitiveness of the overalh Br bundle.

CCAP’s proposed framework shows how NAMA financoamn be leveraged to help direct more
substantial financial resources from public andvagig investment toward lower-carbon
transportation choices. The benefits for climatgyroe large, but the local impacts may be even
larger, as improved travel choices foster econodegelopment, better quality of life and
reduced air pollution. Climate funding cannot he only driver, but it can help catalyze the
transformation to an environmentally and econonycaustainable transportation system.
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2 Introduction
2.1 Transportation Emissions in the Developing Worl d

Transportation in the developing world must be @ufof any realistic strategy to reduce global
greenhouse gas emissions. Globally, transportatamounts for 23% of energy-related £O
emissions. In many industrialized countries, including theSU gains in fuel economy are
leading to stable or declining overall emissiorssyahicle ownership and travel may be showing
signs of saturatioh. Many developing countries, in contrast, are stillthe early stages of
motorization, and transportation emissions aragisapidly (see Figure 1). For example, India’s
transportation emissions are expected to increasee rthan fourfold by 2030, under the
International Energy Agency'’s (IEA’s) referencersaeo. China’s transportation emissions are
expected to more than triple over the same périoth fact, almost all of the growth in
greenhouse gas emissions from transportation infitke half of this century will be in the
developing world, and by 2030, more than half a torld’s vehicles will be in non-OECD
countries’

Figure 1. Projected Transportation Emissions 1990- 2030

Source: IEA Reference Scenario (IEA 2009).

Failure to address the transportation sector witkease the costs of tackling global climate
change. Inaction in the case of transportation carainly be compensated for by more
aggressive measures in other sectors, but at padteriar greater cost. Indeed, many measures
to reduce transportation emissions come at negatise meaning that they pay for themselves
(see Box 1). Vehicle lightweighting and other fuedonomy improvements reduce fuel
expenditures. Congestion pricing and abolitiorfusl subsidies generate government revenue
nd increase economic efficiency, as well as redpyemissions. Smart growth land-use
development can yield large savings in infrastmecteosts and household transportation

! International Energy Agency (2009b).
2 Millard-Ball and Schipper (2010).

% International Energy Agency (2009b).
* Dargay, Gately, and Sommer (2007).
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expenditures. And the “co-benefits” of many pubtliansportation infrastructure projects —
travel time savings, reduced local air pollutior amcreased economic development — outweigh
the expenditures, even before factoring in rednstio CQ.°

In fact, there may be no other sector where sustgndevelopment and GHG mitigation are as
closely aligned as in the transportation sectone of the most attractive features of mitigating
greenhouse gas (GHG) emissions in the transpartaéotor in developing countries is that these
actions generally catalyze the achievement of oslustainable development benefits as well.
This sector also provides unique opportunities tfansformational policies that can catalyze
low-carbon growth. Implementing measures such B3 ,HBand-use policies, and congestion
pricing in an integrated manner can have many titnesmpact of putting these same measures
in place independently.

However, some transportation-sector characterigtickit its ability to obtain climate funding:
difficulty in determining the business-as-usualdda®; uncertainties in estimating the emissions
reductions from mitigation measures (since thesenafontain a component of human behavior);
and high up-front costs but long-term £Renefits that tend to grow with time (making short
term cost-effectiveness evaluations misleadinghusT policymakers in developing countries
often find it extremely frustrating to develop ptao address GHG emissions from the
transportation sector.

Nationally Appropriate Mitigation Actions (NAMAs)a concept introduced under the Bali
Action Plan of 2007, provide a framework for developing countries tduee their greenhouse
gas emissions through a mechanism that providegirfgnsupport, technical assistance and
global recognition for their efforts. This paperkes the case that NAMAs can provide a
framework to bring about substantial reductionstriansportation emissions in developing
countries. However, NAMAs themselves will havéldiimpact unless they are implemented in
a way that leverages other sources of funding drahges investment priorities and policies.
Globally, more than $800 billion per year is inwsgktin road and rail infrastructure, with a
further $1.5 trillion in vehicle purchasésThis paper proposes that the next internatiolivabte
change framework establish a transportation NAMAntow” within the Copenhagen Green
Climate Fund — a mechanism by which dedicated suigpo transportation NAMAs can help
reorient at least some of these trillions towardemdimate-friendly transportation systems. The
concepts of NAMAs and NAMA windows are discusse&ettion 2.3.

® In Mexico, for example, the World Bank evaluated nine transportation interventions: bus system optimization, urban
densification, Bus Rapid Transit, nonmotorized transportation, border vehicle inspection, vehicle inspection and
maintenance, fuel economy standards, road freight logistics and railway freight. All had substantial co-benefits that
outweighed project costs, with the net benefit ranging from $12-$97 per metric ton of CO; reduced. See Johnson,
Alatorre, Romo, and Liu (2009).

® See http://unfccc.int/resource/docs/2007/cop13/eng/06a01.pdf#page=3, p. 3-7.

" Datamonitor (2009).
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Box 1. Understanding the Cost of Transp ortation Mitigation
There are two main ways to understand the costitidation measures in terms of cost per tonne

below) on a mitigation project or policy by the wole of emissions reduced. This is the simp
approach, particularly for privately financed measuin the energy and industrial sectors.

accounts for benefits that accrue directly to ttagqet developer, such as fuel savings. Howeve
ignores the co-benefits of mitigation projects. altated under this approach, some transportg
projects will be “negative cost,” such as pricingasures that raise revenue, but others will h
very high costs, particularly transportation infrasture.

reductions of a mitigation project by the volumeemhissions reduced. Social cost includes 4
private costs and benefits to consumers, firmsthadjovernment; and external costs and beng

economic development and air pollution impactswadl as the fiscal outlay. This approach
particularly valuable for public sector projectshigh may have external benefits as their m
justification. These measures may require a ngemditure but have a net negative social costl(f
benefits, including external benefits, outweiglataiosts).

In this paper, we generally use “cost” in the fgshse, i.e. total net expenditure by consumer
firms, or the net fiscal outlay by a governmenitgnas this is the normal practice in climate pypli
While many, if not most, transportation measurdttve negative social cost, developing countr|
will not usually have the resources to implememhtofilthem in the absence of external fundir
Therefore, this narrow definition means that evemes of the most ‘expensive’ abatement meast
may actually be negative cost in social terms. &@mple, a recent study concluded that sn
growth and travel efficiency measures can deliwngelling economic benefits, including avoid
infrastructure costs, leveraged private investmémtreased local tax revenues and consu
vehicle ownership and operating cost savings.*wBite we use the first method of estimating co

measures appear misleadingly expensive when mehsalaly on a cost per tonne of gf@duced
basis. It can also make them seem misleadingly eaachieve, as measures with a net ber
often face high up-front costs that are only re@slipver a very long timeframe.

Another complication is that typical cost effectiess calculations consider incremental costs —
the difference in costs between the “business aal'usption and the “low emission” option. Fq¢
transportation infrastructure mitigation project€ls as rail or Bus Rapid Transit systems, it car
difficult to define the business as usual optidf.public transportation is an alternative to ro
expansion, then the incremental cost may be vemydoeven negative. Typically, however, it
difficult to identify the precise alternative to lic transportation infrastructure, and so a “
nothing” business as usual scenario is applieds iBhthe simplest method, but again it can m
transportation mitigation measures appear mislggdexpensive in some instances.

* See Winkelman, Bishins, and Kooshian (2009).

The second way to understand mitigation costs iditie the net social cost exclusive of £O

of
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2.2 Reducing Transportation Emissions

Rising transportation emissions are partly a prodfieconomic growth. Yet, the relations
far from deterministic, and decoupling of transptdn emissions from GDP has begun to

hip is

occur

in many OECD countries. Within the U.S., theraisegativerelationship between GDP and
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vehicle travel, i.e., the most affluent states hneelowest vehicle travel per capitaAlso in the
U.S., the distance driven per capita in cars aghit lirucks declined slightly from 2003-2007,
while GDP rose by 7% over the same period. Sintiamds involving the decoupling of GDP
and VMT can be observed in other industrializedneoaies, including Japan, Australia and
Canada (see Figure 2).

Figure 2. Travel Activity in Cars and Light Trucks 1970-2006/7

Source: Millard-Ball and Schipper (2010).

Figure 3 plots transportation G@missions per capita against GDP (adjusted fochasing
power parity). Hong Kong and Singapore are twoablet examples that have achieved
economic prosperity with very low emissions. Asllvas their dense development (partly a
product of geographical constraints), both havé béxes on car ownership and motor fuels, and
each has successfully pursued compact developmentted around a high-quality public
transportation system. Singapore also operatemgestion pricing system. But countries such
as India, Morocco and Peru also have far lowerspartation CQ@ emissions than their
economic development would suggest. India’s pg@itaaransportation emissions have been
roughly flat since 2000, despite per capita GDReaasing by more than 50% over the same
period.

& Winkelman et al. (2009).
® Millard-Ball and Schipper (2010).
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In other words, there is no fixed relationship tatates that vehicle travel (or emissions) must
increase along with rising incomes, particularlgtpa certain threshold. Variations in emissions
between countries of similar income levels canrofbe attributed to past and current policy
choices. One study shows that up to 94% of theawvee in per capita transportation emissions
in 46 global cities can be explained with just feariables: population density, transit service,
income and gasoline pric¢8. Fuel subsidies provide a clear example. Sewrttie countries

with higher emissions than would be predicted byPGidone, as indicated by Figure 3, have
some of the lowest fuel prices in the world. Theglude Venezuela, Iran, Saudi Arabia and
Yemen — all oil-producing states where gasolinés sl or below the price of crude oil on the

world market:!

Figure 3. CO , Emissions from Transportation vs. GDP, 2006

Source: Transportation CO, Data from IEA

What, then, might a comprehensive strategy to redrensportation emissions look like? It
would include physical infrastructure: Bus Rapicadsit and rail systems, bicycle lanes and

1% salon (2001). Another study (Kennedy et al. 2009) looks at a smaller sample of 10 global metropolitan regions and
explains 94% of the variance with just two of these variables: population density and income.
1 GTZ (2009).
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paths, sidewalks and pedestrian crossings, anadeddemphasis on road construction. It would
include land-use change: density, mixed uses abdnudesign that reduces the need to travel
and makes public transportation, walking and cycfemsible. It would include vehicles that are
more fuel-efficient and use lower carbon fuels. dAnwould include economic measures: fuel
taxation and abolition of fuel subsidies; congesiiicing; and a tax structure that incentivizes
cleaner vehicles. Some of these measures will hawgediate effects, while others will take
shape over the longer term. Fuel economy standodsxample, only apply to new vehicles,
and thus take 15-20 years or longer to completehefrate the stock of vehicles.

Reducing greenhouse gas emissions does not nalyessguire increasing the expenditure rate
on transportation infrastructure; instead, this ofien be achieved by simply redirecting future
investments. If a city continues on a path of diogy urban motorways, a Metro system may
have some incremental impact on emissions, butefs than in the case where Metro is a
substitute for, not an addition to, growth in urlbaads. Thus, climate funding will have greater
impact if it is used to leverage the redeploymédrtinds from other transportation spending. To
take another example, subsidies for cleaner carsolation might increase emissions through
increased vehicle ownership, and in turn, vehidedl. Instead, climate funding will have most
leverage if it is used to introduce incentives ¢éonsumers to purchase cleaner ¢asteadof
more polluting vehicles. A good example is feebaiee. rebates on the most fuel efficient
vehicles that are funded through levies on the leffisient vehicles.

Transportation emissions — and the policies to cedhem — can be more easily understood by
decomposing them into four elements: activity, M@atilaicture, intensity (or vehicle efficiency),
and fuel carbon content (s&ox 2). Some measures — particularly fuel taxatzomd the
abolition of fuel subsidies — can reduce emissittmeugh all four of these channels. These
types of pricing measures encourage consumers rich@gge more efficient vehicles and use
lower-carbon fuels; increase the cost of drivinfatree to public transportation, walking and
cycling; and reduce overall motorized travel atyivi Most other measures, however, focus
either onvehicles and fuelgreducing intensity and fuel carbon content), land-use and
infrastructure (reducing motorized travel activity and private caode share). These two sub-
sectors are discussed in turn in the following eabens.

2.2.1 Vehicles and Fuels

Even “new” vehicles in developing countries tend®older models that are not the most fuel
efficient for their weight class. Outdated tectoyyl may be employed in order to make vehicles
affordable to a larger fraction of a developingmoy's population. In some cases, multinational
automobile manufacturers may be reluctant to explogt latest fuel-saving technology to

developing countries due to, for example, concenes intellectual property rights. There can
be a five-to ten-year lag before new technologreerenon-OECD markets, although this may be
starting to change in fast-growing markets sucBhisa’?

12 |nternational Energy Agency (2009a).
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Box 2. Understanding Emissions: The ASIF Framework

A useful way to understand passenger transportatitissions is to decompose them into four elements
via the ASIF framework?*:

Activity (A) is the total amount of travel (passenger kilonster

Modal structure (S) is the share of travel accounted for by each maile grivate car, bus
train, taxi, walking, cycling, etc.).

Modal energy intensity (I) is the energy required to move a passenger by macle (MJ per
km). It is affected by load factors and congestias well as the technical characteristics| of
vehicles.

Fuel carbon content (F)is the weighted average of the life cycle carbdarisity of the energy
content of each fuel used by each mode (kg @0 MJ).

Policies and projects to reduce transportation Gitssions can target one or more of these elements.
Examples include:

Transit-oriented development which reduces both travel distances (A) and shifps to more
efficient modes (S).

Transit infrastructure , such as rail or Bus Rapid Transit, increases share of public
transportation trips (S) and improves the efficient public transportation (I). However, new
infrastructure may also increase activity (A).

Fuel taxes or subsidy removalwhich reduces travel distances (A), shifts ttgpsnore efficient
modes (S) and promotes fuel-efficient cars (I)xeRathat vary by fuel type can also be used to
promote lower-carbon fuels (F).

Plug-in hybrids improve energy intensity (I) and, depending ondlestricity generation mix
fuel carbon content (F) as well. If they reduce tlost of driving, however, they may incregse
private vehicle travel (A and S).

For freight transportation, the ASIF framework c@so be used, except that activity is expressed in
tonne kilometers rather than passenger kilometers.

* See Schipper, Marie-Lilliu, and Gorham (2000).

This technology gap provides substantial opporyiait technical efficiency measures to reduce
emissions in developing countries, especially ifs tgap can be addressed before vehicle
ownership rates grow significantly. This will patrdeveloping countries to develop in a more
climate-friendly manner than developed countriesenable to do. Lightweighting, variable
valve timing and the use of hybrid gasoline-elegower trains are just a few examples — many
of which can be implemented at “negative cost” oane of CQ reduced due to fuel savings.

In the longer-term, plug-in hybrids and second-gatien biofuels may also be possible.
Electric bicycles are already commonplace in Cherzses.

'3 McKinsey & Company (2009).
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Decisions on vehicles and fuels are typically maddhe private marketplace. Consumers
choose between the models offered by (mainly matiimal) vehicle manufacturers. With the

exception of Korea and to a lesser extent Chinat meveloping countries have little in the way
of an indigenous automobile industry, although dsticemanufacturing may be important

through Foreign Direct Investment or joint ventutfesEven so, national governments have a
range of tools to influence purchase decisionsthadricing and product offerings of domestic

and foreign manufacturers:

Fuel economy standardshave been implemented in several developing camtsuch
as China and South Korea, as well as the U.S.,@®aro Union, Japan and Austrdifa.
They can offer benefits to a country beyond reduCé€d emissions. In China, fuel
economy standards have been seen as a way to daawssire for a strong auto industry
with its concern for oil security; to force foreignanufacturers to transfer clean and
efficient technologies to Chinese production fée$i; and to push domestic
manufacturers to improve the vehicles that theylpce'®

Taxes and rebatean be designed to provide incentives for fueleedfit vehicles and
lower-carbon fuels. For example, vehicle purchases or registration fees can be
linked to fuel economy or fuel type, with rebatea®vided for the most economical
vehicles. In Brazil, tax reductions of 15-28% fethanol and flexfuel vehicles have
helped them gain more than 75% of the market ghtlduty vehicles’

Fuel carbon content standardsor similar programs to require the use of lowehoar
fuels are being implemented in California and theogean Union. In some Indian and
other Asian cities, alternative fuels are requitgdlaw for certain vehicles, such as
Compressed Natural Gas for buses. Differentiabtiar of fuels, meanwhile, can
provide an incentive to switch to electricity, hiefs and other lower carbon fuels.
Avoiding a large tax differential between gasolared kerosene (if it results in kerosene
being much cheaper than gasoline) also reducdemigation to adulterate fuels.

Inspection and maintenance programshave been implemented in several developing
country cities, such as Mexico City. In India, mirepairs to two-wheelers, conducted
during inspection and maintenance “clinics,” impedvfuel economy by 179.

2.2.2 Land-Use and Infrastructure

Land-use patterns in a metropolitan region havieaag influence on both overall travel demand
and the modal shares of private cars, public tramapon, bicycling and walking. In particular,
high densities, a mix of residential and non-residé¢ uses, low parking provision, and
pedestrian-friendly urban design are associatech vidwer car use and transportation
emissions? On a global scale, cities with the lowest tramigimn emissions for a given level

% In India, for example, the largest domestic firm, Tata Motors, has 17% of the new car market, while Korean
manufacturers claim two-thirds of the Indian market. Source: Datamonitor.

!5 An, Gordon, He, Kodjak, and Rutherford (2007).

'8 Qliver, Gallagher, Tian, and Zhang (2009).

7 Ribeiro and Andrade de Abreu (2008).

'8 World Bank (2002).

1 See, for example, Ewing, Bartholomew, Winkelman, Walters, and Chen (2008).
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of economic development tend to be compact and il city-center parking: Hong Kong and
Tokyo are two examples. Within a region, modelstpws how transit-oriented land-use
patterns can reduce emissions in places such ama@arfup to 67%) and Bangalore (up to
36%)2°

Infrastructure decisions affect travel decisionsshgping land-use patterns, and more directly,
by changing the relative time costs of differerdvel modes. New public transportation
investments such as Bus Rapid Transit (BRT) aridimais can shift travelers from private cars.
In Bogota, 10% of passengers on the TransMilenid Bigstem previously drove to wofk.
Investments that promote cycling and scale backl manstruction have similar effects, and
pricing can play an important role as well: congespricing on tunnels in Seoul reduced peak-
period passenger vehicle volumes by 34%.

However, the most effective emission reductiontsgi@s will not be made up of unconnected
individual measures but will instead comprise paesaof measures in the framework of a
comprehensive metropolitan plan for land-use aadsportation. This is because considerable
synergies between different measures exist: fomelka compact land-use patterns provide a
market for public transportation, which BRT or riavestments can then sefife.

In contrast to decisions on vehicles and fuels,ctvtare generally made by private actors on
economic grounds subject to regulatory constrait#ed-use regulations and infrastructure
decisions are typically policy choices made by wm@titan regions that are influenced by a wide
range of factors. Cost-benefit analysis may be, &g not necessarily the most important,
criterion. Many projects exist that can reduce ssions at minimal or negative cost, even
ignoring wider social benefits. In these casesdiing constraints may not be the main barrier to
implementation.

Take, for example, the removal of requirementsiferelopers to provide a minimum number of
parking spaces. These minimum parking requiremargscommon in the developing world,
either as a response to poor on-street parking gesment or a desire to promote Western-style
automobile-oriented development. To the extentphaking requirements for new development
distort urban land markets and provide an implstibsidy for parking, their removal would
bring economic benefits (as less land and capdjaérediture would be required for parking), as
well as emission reductiofi$. Implementation might require modest expenditdoegechnical
and other studies, but it is unlikely that the &dzlity of funding is the main barrier to removal
of minimum parking requirements.

Infrastructure investments might therefore seematiea in which climate funding could provide
the greatest benefit, given that access to finasiadten the major determinant of a project’s
ability to move forward. Bus Rapid Transit, raylseems and bicycle networks are examples.

20 Browne, Sanhueza, Silsbe, Winkelman, and Zegras (2009); Lefévre (2009).
2L Wright and Fulton (2005).

2 \world Bank (2002).

23 See, for example, Cambridge Systematics (2009).

24 See, for example, Shoup (2005).
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However, the short-term climate benefits of infrasture projects are typically dwarfed by other
social benefits, such as travel time savings andllair quality improvements. In Mexico City,
for example, savings in GGaccount for just 2% of total BRT project beneftsa low carbon
price of $5/metric ton of COemissions reduced. Even at $85/metric ton, thresters of the
project benefit comes from time savings, fuel sgsiand reductions in local air pollutiéh.In
other words, transportation infrastructure is tgflic driven by sustainable development co-
benefits, and the value of greenhouse gas emigsiductions will tend to be very small in
relation to both project costs and social benef{Gonversely, a small amount of transportation
CO; reductions will often capture significant co-betgef Rather than expecting large short-
term emission reductions from infrastructure prtggbemselves, these should be seen as long-
term investments that serve as the backbone ofmgmnensive policy bundle that includes
land-use change, pricing and non-motorized trartgpon. More importantly, as mentioned
above, these types of projects significantly enbaacountry’s ability to meet other important
sustainable development objectives.

2.3 The NAMAs Framework

In the Bali Action Plan, developing countries agre® undertake nationally appropriate
mitigation actions (NAMASs) that are measurable orégble and verifiable (MRVable) in return
for financial, technological and capacity-buildiagsistance that is also subject to MRV. These
NAMAs can be broadly defined as actions voluntaplpposed by developing countries, in
accordance with their capabilities, that signifitgmeduce emissions below business-as-usual
level€® and can be categorized into three groups of nticigactions.

The first group,unilateral NAMAs are autonomous actions taken by developing cesnto
achieve emission reductions without outside supportfinancing. Supported/cooperative
NAMAs are developing-country actions undertaken witharfitial or other support from
developed-country Parties; these could include raggressive versions of proposed unilateral
NAMAs. Finally, credit-generating NAMAare actions for which emissions reductions coeld b
partially or fully credited for sale in the globaearbon market after emissions fall below an
agreed-upon crediting baseline. The applicabitifythese three types of NAMAs to the
transportation sector is discussed in the follovthmge sections of the paper below.

Unilateral and supported NAMAs are designed to poedemission reductions by developing
countries that are their contribution to reducithgbgl CQ, emissions. Since unilateral NAMAs

would be implemented without international supptrese will probably be focused upon cost-
effective and low cost-per-ton mitigation measur8sipported NAMAs will primarily consist of

the moderate-to-high cost mitigation options. Neitof these types of actions would produce
offsets to help developed countries in meetingrtisceimmitments to reduce their domestic
emissions. In general, CCAP has argued that egedierating NAMAs should concentrate upon
the highest-cost measures in developing countt&syever, as described in Section 5, potential

% Schipper, Deakin, McAndrews, Scholl, and Trapenberg Frick (2009).
% This section is taken from a separate CCAP paper which discusses these cross-sectoral issues in full; see Center
for Clean Air Policy (2009b).
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credit-generating NAMASs for transportation may empass a wider range of cost-effectiveness
levels.

A range of activities, including individual actions groups of actions, may qualify as NAMAs.
Taking the form of regulations, standards, prograoedicies or financial incentives, these may
include:

Capacity-building, including identification of mitigation opportures, data-gathering,
institutional development, implementation studigaining in technology operation and
maintenance; and development of sectoral and ratidow-carbon development
strategies.

Emission reduction and sink enhancement NAMAs,ncluding emissions-intensity

standards and targets; demonstration and deploymaenbw-carbon technologies;

energy-efficiency and energy-pricing programs; earbon pricing through taxes or cap-
and-trade programs.

Transformational NAMAs, including research and development of low-carbon
technologies; and development and implementationeanomy-wide and sectoral
strategies that transform energy use, developnatdrps and related policies in both the
short and long terms.

NAMAs would not generally include individual GHG tgjation projects, scientific research, or
sectoral strategies that do not demonstrate demidtom BAU emissions. However, NAMAs
are intended to be a broad umbrella, and some ithdiV large projects in the transportation
sector, such as public transportation infrastrgtaright be eligible to be a NAMA.

3 Unilateral NAMASs

What Could Qualify as Unilateral NAMAS

Unilateral NAMAs are measures taken by developiogntries to reduce emissions, without

financial, technological or capacity-building asarece from high-income countries. They would

be implemented as part of a global agreement tacee@reenhouse gas emissions and would
represent a portion of the contribution from depélg countries toward addressing climate

change.

To reach any of the proposed goals for limiting teerage increase in global surface
temperatures, developing countries must contributine protection of the atmosphere through
domestic emissions reductions that do not serwveffasts for developed countries. One of the
key objectives of unilateral NAMAS is to help demging countries to do this by allowing them
to keep the low-hanging fruit — the cheapest emissireductions, such as those that have made
up a large proportion of CDM projects — for themssl Therefore, as mentioned above, even
though any program of emission reduction measusetddoe a unilateral NAMA, in practice,
these would likely be directed toward win-win aoso— i.e. those that generate government
revenue or require relatively low public expenditur and actions that a country intends to
pursue for reasons other than reductions in graesghgas emissions.
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Unilateral NAMAS can consist of any measures thabantry chooses to implement without
assistance. Some examples in the transportatadarsaight include the following (but note that
these could also be supported NAMAs, depending upenspecific needs of a developing
country to effectively implement such measuresitsdapacity to do so on its own):

Reductions in fuel subsidies, which will be stronglevenue-generating for the
government (even if the revenue is used to comperstected low-income groups);

Differential taxation of vehicles based upon thlgggenhouse gas emissions;

Public transportation investments with significaoistainable development co-benefits,
particularly in middle-income countries that havee tcapacity to self-finance these
projects; and

Smart growth land-use planning, including high-dgnsnixed-use zoning around transit
and the abolition of minimum parking requirements.

Some developing countries may not be in a postiiopropose unilateral NAMAs due to their
limited capacities. However, low-income developinguntries could still implement the
programs suggested above, if capacity-buildings¢éamsce or funding were provided to them by
developed countries. In this case, the NAMA wodtome a supported NAMA, as discussed
in Section £’

3.2 Rewarding Unilateral NAMAs

Since unilateral NAMAs will by definition not be gported with multilateral funds, it is
important to provide a framework that recognized documents a developing country’s own
efforts. To this end, several proposals by devalppountry Parties to the UNFCCC suggest an
international NAMA Registry as a mechanism to pdevisuch recognition. Such a registry
could serve four main functions:

Provide a way to recognize and measure the cotiviisiof developing countries toward
climate mitigation (even if these measurementssareewhat uncertain). There is no
place in current climate frameworks to do this, ebhihas led some individuals,
particularly in Annex 1 countries, to conjecturattideveloping countries are not taking
any actions that will reduce their future emissjons

Help manage domestic political opposition to a cmrérsial measure — an international
commitment to a specific policy, such as a fueliteorease, may allow a government to
more easily deflect domestic calls for its reversal

Serve as a best-practice clearinghouse with exagflemission reduction programs
across the developing world; and

Increase knowledge about the impacts of specifisgon reduction measures.

%" This issue is still unresolved, and some analysts prefer to include NAMAs implemented with capacity building
assistance in the “unilateral” category. However, this is simply a matter of terminology, and for purposes of this paper,
CCAP assumes that capacity building assistance pushes a NAMA into the “supported” category.
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There is still a major debate as to whether umhtactions by developing countries should be
measured, reported and verified. Many developiogntry parties do not object to reporting
their actions and associated emission reductiarsthiey would like to measure them according
to their internal rules and methodologies and oppiogernational verification. In fact, the
Copenhagen Accord calls for domestic MRV of uniatdNAMAs, with results reported every
two years through countries’ National Communicagiofrrom a broader standpoint, the key is to
have sufficient knowledge of unilateral NAMAs toseme that global emissions remain on the
pathway needed to achieve the ultimate goal ohthe climate framework.

3.3 Conclusions: Prospects for Unilateral NAMAs

Unilateral NAMAs are an important piece of a climgbolicy package for transportation,
representing developing countries’ own contribusiom mitigation efforts. However, the ability
to designate a measure as a unilateral NAMA mayigeolittle incentive for a country to

implement a policy or project. In other words, rthanay be insufficient incentives for
developing countries to propose unilateral NAMAghe first place. It may be more attractive
for unilateral NAMAs to instead be pledged as pdra bundle of measures, some of which will
attract external funding or capacity-building sugipoln essence, the unilateral NAMAs may
make the overall bundle more competitive for exdérsupport. This concept of bundled
NAMAs, and how they may incentivize greater unitateefforts, is discussed in more detail in
the following section.

4 Supported NAMASs
4.1 What Could Qualify As Supported NAMASs?

Supported NAMAs would be eligible for up-front fimeing (up to the incremental cost of the
action) or other forms of assistance (technologydfer or capacity building) from developed
nations. In common with other sectors, financirguid come from the new Copenhagen Green
Climate Fund. However, as described in Box 4, eately determining the emissions reductions
that will occur from transportation projects is fidifilt. Therefore, transportation-sector
mitigation measures will generally be unable to pete with projects from most other sectors
for international support, if cost per tonne of C@8uced is the determining factor in making
such decisions. To remedy this, a transportati®iVN window should be established that has
dedicated allocation criteria and a technical pamelvaluate proposals for supported NAMAs.
In other words, transportation NAMAs should not essarily be evaluated using the same
criteria adopted for other sectors. The concepat wénsportation window is discussed further in
Section 4.5.

Broadly speaking, there are likely to be three $ypé supported NAMAs for transportation
(Table 1 provides additional concrete examplesachg

Capacity building, including:

%8 Center for Clean Air Policy (2009b).
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o Planning and Researchsuch as the development of Low Carbon Transpontat
Plans for a country or metropolitan region, land-usodeling, and the design of
fuel economy test procedureshese types of NAMAS will not necessarily lead to
direct reductions in emissions. However, planrang analysis are a prerequisite
for the implementation of many actual emission otidim projects. For example,
Low Carbon Transportation Plans, discussed in 8eeti2, are a mechanism for
countries and metropolitan regions to show how ifipgarojects mesh with the
overall vision for the transportation system and@éoonstrate synergies between
different projects. Many developing countries ldlok capacity to develop such
comprehensive plans.

o Data Collection. Important activities in this category will incluadkevelopment
of methodologies and procedures for data collectia® well as the actual
collection of the data.

Policy and Regulation such as the establishment of fuel economy stdsdérel taxes,
and other fiscal measureSome NAMAs will have low implementation costs, as (n
the cases of taxes or congestion pricing) revemesg more than cover program costs.
However, technical or other forms of assistance i@ayequired for successful design
and implementation of a policy (e.g., choices rdomy technologies and fee structures in
a congestion pricing program).

Physical Infrastructure, such as alternative fuel filling stations, BRTst®ms, and
transit-oriented developmentn these cases, funding of up-front capital ancotiosts
is likely the main barrier to implementation, andl@veloping country would request
support to fully or partially fund a NAMA. Techrat support and other capacity
building assistance may be requested as well.
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Table 1. Examples of Potential Supported NAMASs
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gas reductions by specifying a comprehensive spblidy, infrastructure and funding measures,
assessing full costs and co-benefits, modeling Giitssion reductions and identifying key
implementation steps. Low Carbon Transportatien®lwould be “no lose” in the sense that
there would be no penalty for failing to achievegs or implement the entire plan. Rather, the
plans would provide a framework to guide a cohepaakage of mitigation measures.

At the national scale, a Low Carbon Transportatan would address inter-city freight and
passenger movement, vehicles and fuels. Any pdbcyegulate fuel economy, reform fuel
taxation and subsidies, support domestic vehicleufaeturers to develop fuel-efficient vehicles,
or promote biofuels would be identified and anatyrethe national Low Carbon Transportation
Plan. At the scale of the metropolitan region,efiective Low Carbon Transportation Plan
would include infrastructure investments for pulth@nsportation, walking and bicycling; smart
growth land-use planning; and economic measurds asicongestion pricing and parking fees.
The plans would identify policy and regulatory meas, specify infrastructure needs and costs,
and model greenhouse gas emissions.

Some countries and regions already have proposakniission reduction projects and policies
that could serve as starting points for Low Carboansportation Plans. The development of a
Low Carbon Transportation Plan itself could alsopbeposed as a supported NAMA, although
the evaluation criteria used to approve requestsupport should take into account a country’s
ability to finance the plan’s development domediycaln the long-term, the plans will provide
the greatest benefit if they take a comprehenspgraach, but at least initially, capacity
limitations may lead some countries to focus omalker set of policies and projects while their
full Low Carbon Transportation Plans are being ttewed.

4.3 Bundling in Low Carbon Transportation Plans

One of the most difficult aspects of NAMA designtes provide a structure that incentivizes
countries and regions to implement emission redoctneasures that may require low or
negative public expenditure and yield broad sob&lefits. Examples can include zoning and
land-use policy changes to promote compact, mixsddevelopment; congestion pricing; and
fuel economy standards. While implementation casisld be funded and capacity building
provided as a supported NAMA, these are not nedgsshe most important barriers to
implementation; instead, political and public adedgity considerations often dominate.

CCAP proposes that Low Carbon Transportation Ppeiogide a way to address this challenge,
through bundling measures in a plan into a propfmsa supported NAMA. The bundle would
consist of supported measures, which require exit@ssistance, and unilateral measures. While
the unilateral measures would by definition be ienpénted with domestic resources, the country
or region might pledge to implement them only ihding were forthcoming for the supported
elements of the bundle (see Box 3).
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Box 3. Bundled NAMAs — How They Would Work

A metropolitan region — say, Jakarta — developsw Carbon Transportation Plan, which itself is
funded as a supported NAMA. The plan projects ianitonnes of CQreductions per year, after|
Phase | of implementation in 2020, from policied amjects including: (i) an expanded BRT
network with five new corridors; (ii) switching texto Compressed Natural Gas; (i) a
comprehensive bikeway network; (iv) land-use refoom BRT corridors, including incentives for
transit-oriented development and maximum parkingirements; (v) a national reduction in fuel
subsidies; and (vi) cancelling a ring-road project.

=

Full implementation of Phase | costs approximat&é8$500 million, with most of the cost being fd
the BRT network. However, the BRT network alonauldaonly contribute a small percentage of
the overall emission reductions. The region’s BaddNAMA application could be structured in
two ways:

Full plan. In return for US$200 million in international suppéor three BRT corridors,
Jakarta pledges to unilaterally implement all rerimj measures in Phase | of the plan. [f
international support is not provided, some portibthe other measures may not go
forward unilaterally due to political barriers.

Multi-part plan. Particularly if the amount of funding to impleméhé entire plan is large,
donor countries or the NAMA fund may only be alidund specific projects. In this case,
low- or negative-cost projects would be bundledetbgr with larger infrastructure

investments. For example, two BRT corridors migiafunded as part of a package
including land-use reforms on the corridors; areftinding for the bikeway network might
be packaged with cancellation of the -road proiec

A bundled approach within the framework of Low Gablransportation Plans brings several
advantages:

It promotes the implementation of measures that ldvche otherwise difficult to
incentivize through an international fund, suchsasart growth land-use planning and
congestion pricing.

It uses NAMA funding to leverage wider changesnmeistment priorities. As discussed
in Section 2.1, the amount of likely funding foregnhouse gas mitigation will be small
in relation to current investments in transportatidf a transportation NAMA fund is to
have an impact on emissions, it cannot fund evatigation measure directly but must
instead help to redirect current investments toi@aner-carbon development.

It helps infrastructure projects such as BRT tortmee competitive on a cost per tonne of
CO, emissions reduced basis, as discussed in Secfon 4

It helps achieve synergies between measures syshbéis transportation improvements
and fuel subsidy reductions. Emission reductisomfbundles of measures can sum up
to more than reductions from the individual measuhemselve

% See, for example, Cambridge Systematics (2009).
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Most importantly, it combines measures into a besagackage that addresses the
transportation sector in a more comprehensive nranne

4.4 NAMA Governance

CCAP suggests that NAMAs for all sectors would eppsed through a National NAMA
Coordination Committee in each countty. However, city and metropolitan regional
governments will usually play a key role in the e@epment of transportation NAMASs,
particularly for land-use and infrastructure measur While these entities would channel their
proposals through the national committee, local @gibnal governments should take a lead role
in developing these types of NAMAs. Private-sedganizations, such as freight haulers and
vehicle manufacturers, would also be able to premgpported NAMASs through the National
NAMA Coordination Committee, which would then assése national “appropriateness” of the
proposed actions.

4.5 Allocating Funds

To ensure that support for NAMAs does not all flawa limited number of sectors or types of
mitigation measures, NAMA “windows” have been prepd by several Parties to the UNFCCC;
these cover a range of activities from capacityldng to reductions in deforestation to
transportation strategies to large-scale emisstdireing NAMAS in large industrial sectors. For
example, establishing separate windows for these dastinct activities would ensure that they
would not compete with one another for financirfgach window would have its own funding
priorities, would adopt its own agreed evaluatidteda for NAMAs falling within that window,
and would draw upon experts in the relevant fiedassist in assessment of the proposed
NAMAs.

4.5.1 Direct Access and Competition

Many developing countries propose that supportNAMAS be provided through direct access,
similar to the Adaptation Fund, where prioritie® atetermined domestically by developing
countries and money is allocated to countries Bpard according to COP-decided distribution
principles. Other countries (principally potent@ddnors) argue for cost-effectiveness and the
size of potential GHG emission reductions as thg &eteria for choosing among NAMA
proposals for developed country support, creatifigaee to the top” designed to maximize the
global environmental benefit.

CCAP suggests that the establishment of differedt financing windows provides a way to
resolve this difference in philosopf. In the transportation window, the allocation eit
proposed below in Section 4.5.2 represent a hythatl incorporates both the direct access and
the competitive approaches. For example, the ireclmvel of countries would be one criterion
used to allocate funding, ensuring that a small memof large developing countries do not
totally dominate the market. However, cost-effeatiess is also important in order to leverage

:; See Center for Clean Air Policy (2009b).
Ibid.
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the maximum volume of emission reductions. Somgreke of competition is required in any
case, as investment needs will almost certainlyeesdcthe amount of money available for
supported NAMAs. Even in OECD nations, there aggally more worthwhile transportation
projects (i.e., those for which social benefitsemd costs) than available funding.

The allocation criteria proposed below are desigimeduse by the NAMA governing Board,
which would administer the new Copenhagen Greem#&té Fund. However, they could also
inform decisions by Annex | countries on bilatemakistance. In practice, both multilateral and
bilateral funding structures may coexist with th&N{A framework.

4.5.2 Allocation Criteria

Cost per tonne of C&equivalent reduced is the most natural criterion dllocating NAMA
funding between competing proposals from developtoegntries. In principle, allocating
funding to proposals with the lowest cost per towoelld maximize the emission reductions for
a given level of funding. However, a narrow foauscost effectiveness has several drawbacks
for the transportation sector:

A large part of emission reductions cannot be quaified with certainty. For
transportation, there tends to be an inverse @iroal between the scale of emission
reductions and the ease of quantifying those réshgtseeBox 4). The wider impacts
of projects such as Bus Rapid Transit can be omlghly estimated. Thus, costs per
tonne are likely to compare unfavorably to othestaes if eligible emission reductions
are defined in a narrow way; indeed, this has bbenexperience for transportation
projects under the Clean Development Mechanism.

Cost per tonne of CQ does not consider co-benefits. Transportation projects,
particularly land-use and infrastructure investraenyield a range of economic
development, local air pollution and other susthi@alevelopment co-benefits that can
far outweigh any climate benefit (see Sectiof*2)As well as yielding local sustainable
development dividends, favoring projects with lagebenefits can help align local
priorities with CQ emission reductions. (In contrast, a project trealuces C@ but
brings no other direct benefit to a nation or madidan region may be implemented only
half-heartedly.)

Some NAMA measures may have no direct impact on G@missions. Planning and
data collection provides a critical foundation fthre successful implementation of
emission reductions projects and policies and lher development of a Low Carbon
Transportation Plan itself. However, there is niea link between these enabling
actions and C@reductions. A narrow focus on cost per tonne wadglect the need for
longer-term capacity building and planning efforts.

Many benefits are long term and grow over time.However, costs tend to be incurred
in the early stages of mitigation activities. Tdfere, near-term cost-effectiveness
criteria, say for 2020, will not reflect longer4erimpacts. This is particularly important

% See also Center for Clean Air Policy (2009a).
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for land-use planning measures, if densities and ofi uses grow over time as
neighborhoods evolve.

Transformational change requires risk-taking. The impacts of some NAMA-

supported efforts may be highly uncertain. Howexigk or uncertainty over the volume
of emission reductions should not be viewed asaaa® to decline support for a project.
Some of the most successful developing country iBpgdech as Bus Rapid Transit in
Bogota, Colombia, were the result of risk-taking éyvisionary mayor. Emission

reductions need to be maximized over the NAMA mdidfas a whole, which provides
the opportunity to take risks on innovative progechs long as the country or
metropolitan region makes a good-faith effort tpiement its proposals.

Based upon these considerations, CCAP proposestirglofhe following framework for
allocating funds for supported NAMAs. First, tmartsportation NAMA window should include
a set-aside for planning and capacity-buildirigeveloping countries and metropolitan regions
would request money from this set-aside for acdésitthat are not directly tied to emission
reductions themselves but lay the planning andyaislgroundwork for future reductions.
Eligible uses would include those listed in thediitling and Research” column of Table 1, with
priority given to the development of Low Carbon fisportation Plan¥’ These would be
similar to but broader in scope than the “Enabligtivities” funded under the Global
Environment Facility. Allocation decisions for plang and capacity building would be based
upon several criteria, including:

Long-term emission reduction potential, includirg tsize of a metropolitan area and
expected emissions growth;

Long-term sustainable development potential, siglimgprovements in air quality and
economic growth;

The country’s implementation capacity and traclordadn fiscal stewardship (except for
projects that are specifically designed to improaplementation capacity); and

Cost-sharing by the national or regional governmetith the desired proportion of the
cost share dependent on the income level of thetopar region.

% For more details, see the forthcoming CCAP paper on data and monitoring issues for NAMAS; and the forthcoming
paper on capacity building under the Bridging the Gap initiative.
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Box 4. Quantifying Transportation Emission Reductions: Is Perfection the
Enemy of the Good?

In the transportation sector, precise estimatesnuiEsion reductions can be difficult to establigh,
especially in the data-poor environment of manyeiteping countries. More importantly, an
emphasis on precision and certainty may cause taegm transformations in land-use and
infrastructure to be overlooked. Phase Il of thernEMilenio Bus Rapid Transit system in Bogota,
which was the first BRT project to be registeredemthe Clean Development Mechanism (CDW),
provides an instructive example.

The TransMilenio project reduced 59,000 tonnes©f i@ 2006, 70,000 tonnes in 2007 and 69,000
tonnes in 2008, according to the CDM monitoringortg Most of those emission reductions have
been achieved through technological changes andatip@al improvements, such as replacing

many aging minibuses with a smaller fleet of attited buses; centralized dispatch and control; gand
dedicated lanes and other priority measures thdicee idling. The mode shift from private
automobiles to public transit accounts for a srsladire of the emission reductions in Bogota that|are
credited through the CDM methodology.

However, existing methodologies (both for the CDNdaother purposes) are poorly suited |to
capturing these mode shift impacts. First, itifiadlt to quantify how people would have made
trips in the absence of the BRT system. A suna&seld approach can capture some impacts, but not
longer-term effects, as individuals’ decisions @ticle ownership and residential location adjust to

take advantage of the BRT system. (Asked, “How ldigrou make this trip in the absence |of
BRT?,” a respondent might answer, “Walk,” wheraasdality they may have chosen to move|to
another neighborhood and own a car or motorcydleeiBRT system did not exist.)

—

Second, transit investments tend to have a “midtipleffect through their impact on urban
development patterns. By enabling denser, tramg@tted development and reducing vehicle
ownership, transit systems tend to promote walking cycling and reduce trip lengths. This
multiplier ranges from 2 to 9 times the direct iropaf mode shifting from private cars to buses. | In
other words, emission reductions can be 2 to 9 ditmse that are measured by any of fthe
methodologies employed for carbon offsets to date.targe part, this multiplier takes the form pf
longer-term climate benefits as supportive land nea-motorized transportation, and other features
develop on the backbone of the public transpomatifrastructure.

Third, more important that the “mode shift” pronwtey BRT may be “investment shift.” When
compared to a baseline of “do nothing,” BRT maygrabout modest emission reduction benefits.
In practice, however, BRT may be an alternativenitreased road construction, and here [the
emission reductions from the “road” to the “BRT"chage may be very large. However, it|is
difficult to quantify with certainty what emissionguld have been if a city had increased highway
investment as an alternative to a BRT network.

Thus, an approach that values the certainty of ®arisreduction estimates is likely to neglect the
longer-term, more transformational impacts of BRill ather infrastructure projects. A focus pn
certainty is likely to make some projects seem nexensive than they are in reducing emissians,
and also bias funding against projects that mayidl@er but also have the greatest long-tefrm
potential.

* Holtzclaw (2000); Pushkarev, Zupan, and Cumella (1982); Newman and Kenworthy (1999); Neff (1996);
Bailey, Mokhtarian, and Little (2008).
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Second, bundles of emission reduction projects policies would be financed from the
transportation NAMA window of the Copenhagen Gre@hmate Fund according to the
following allocation criteria:

1. Consistency with a Low Carbon Transportation Pla and the quality of that plan. Any
proposed supported NAMA should be part of a Lowb@arTransportation Plan in order to be
eligible for funding. The exception is in the ialt years of operation, while Low Carbon
Transportation Plans are still being developedis ©not an onerous requirement, given that the
plans themselves should reflect the desired visioa country or metropolitan region and can
evolve over time. However, this condition providasleast some check that a NAMA is
consistent with the country’s overall strategy. dddition to plan consistency, this criterion
should also consider the quality of the plan areldterall level of ambition — in other words,
how comprehensive and transformational the plan is.

2. Long-term GHG reduction potential. A qualitative assessment of the project’s abiliy t
catalyze long-term change can complement estinwditglsort-term CQ@reduction. For example,
projects that bring a new technology such as phulgybrids to market may make a greater long-
term contribution than subsidies for existing tembgies. Similarly, public transportation
systems that can catalyze smart growth developrpatterns may have greater long-term
potential than shorter-term incentives or informatcampaigns. Another aspect of this criterion
is the ability of a project to motivate similartiatives in other regions. All else being equal, a
BRT system in Cairo might be ranked higher than onésuadalajara, since several BRT
corridors have already been implemented in Mexmitas. A Cairo system, in contrast, could
serve as a model for that region.

3. Cost effectiveness of the integrated bundle ofe@asures. Cost per tonne of C{reduced is
the natural measure of cost-effectiveness. Howd&¥€AP proposes considering two important
modifications to a traditional cost per tonne arely

It is important to estimate the total emission kohins from a proposal and not just the
portion of the emissions reductions that can bienes¢éd with a high degree of certainty.
While certainty is desirable, the lack of precisetmodologies should not be a reason to
ignore a particular source of emission reductisash as the “multiplier” effect of public
transportation infrastructure in promoting non-niizted travel. Transportation-land-use
models will be an important tool in estimating @«jbenefits.

Cost-effectiveness should be determined on thestasihe NAMA bundle rather than
project-by-project. In the example above (& 3, emission reductions from fuel
subsidy reductions and other unilateral measuraddidoe bundled with those from Bus
Rapid Transit, in order to create a more competiticoposal with lower cost per tonne.

4. Sustainable development co-benefits. The sustainable development co-benefits of
transportation projects are often substantial aard far outweigh the climate benefits. Almost
every transportation project that reduces,@@ough reducing fuel consumption — including
public transportation, vehicle efficiency and pngimeasures — will improve local air quality.

Economic development, reduced travel times and H@@asumer expenditure on transportation
are other typical co-benefits. As well as provglgains for local sustainable development, co-
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benefits are an additional justification for €@itigation, as they indicate that greenhouse gas
mitigation efforts are aligned with a country’s ovmterests.

5. Local implementation capacity. This would involve an assessment of the likely sgscof
the host country or region to implement the propacpolicy as proposed and their track record
in fiscal stewardship. Evidence of public supptie presence of complementary policies, and
market acceptance are three specific issues taatedhere.

6. Cost-sharingby the national or regional government, with tipdimal proportion of the cost
share dependent upon the income level of the cpuamtregion. For middle-income countries,
funding through the transportation window couldetake form of a revolving loan fund; for the
least developed countries, support would be praviteough direct grants. Cost-sharing is
important not only in enabling the resources of @menhagen Green Climate Fund to stretch
further, but also in signaling local political contment to a project.

7. Alternative implementation opportunities. While a country or metropolitan region could
propose any project in a Low Carbon Transportattben as a supported NAMA, in many
instances alternative funding opportunities will &eailable. An example is rebates or tax
reductions for fuel-efficient vehicles: a countryuwid need to justify why this could not be
implemented on a revenue-neutral basis throughehiggixes on less efficient vehicles (for
example, through showing how the external assistano overcome political barriers).

4.6 Monitoring, Reporting and Verification (MRV)

In contrast to the credit-generating NAMAs discuksge Section 5, estimating the volume of
emissions reductions would not be the primary psep@f Monitoring, Reporting and
Verification for supported NAMAS® Instead, MRV would have two higher priority puses:
first, to learn about the effectiveness of différgmpes of policies and projects to inform future
funding decisions (CCAP’s “Do, Measure, Learn” aygwh); and second, to ensure that projects
and policies were implemented as pledged. Whilessions would also be subject to MRV,
supported NAMAs are still “no lose” measures in sease that countries are not penalized if the
estimated volume of emission reductions is notregth

The first MRV goal — learning about project effgethess — is probably not best-served by
evaluating the effectiveness of all projects fundader the NAMA framework. Instead, it may
make sense to conduct this type of more focuseehrels only for large, innovative or other
specific types of project®.

The second goal — ensuring that projects and pslisiere implemented as pledged — is critical
to the credibility of a supported NAMA frameworkdamust occur for all supported NAMAs.

biodiesel plant) but also that other measureseénbiimdle (such as a reduction in fuel subsidies)

% Note that MRV issues for transportation will be discussed in greater detail in a forthcoming CCAP paper.
% This approach was recommended following a 10-year evaluation of the Congestion Mitigation and Air Quality
Improvement (CMAQ) program in the U.S. See Transportation Research Board (2002).
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are implemented as pledged. Funding agreementddsimeclude clawback provisions in the
event of policy reversals — for example, if a newyor decides to pursue a road-centered
transportation plan instead of Bus Rapid Transitelects to abandon a congestion pricing
scheme, then any NAMA funding received for thesasnees should be repaid.

Implementation of physical infrastructure projeatsy be verified through site visits, where
plans are compared to the actual built infrastmegtar through the provision of other evidence
that the project was implemented and is being wsedperated. Implementation of policies
(such as land-use and parking policies, vehiclecieffcy standards, or low-carbon fuel
standards) may be verified by requiring the prarsiof evidence specific to that policy.
Examples include adopted zoning language and deselsite plans showing reduced parking
ratios; certification data on the make and modeh@iv vehicles registered in the country; or
refinery data showing sales by fuel type. For guolicy or project, the stringency of
implementation monitoring may vary depending updrether the monitoring agency performs a
physical site visit, whether this agency obtaind analyzes original data, and the scope/depth of
any field review or data analysis the agency cotetli(e.g., comprehensive vs. sample).

Monitoring, Reporting and Verification might alse bequired as a performance guarantee. For
example, a portion of the NAMA support might be\pded as a loan that is forgiven (or rolled
forward into other transportation projects in theng city) if ridership targets are achieved.

4.7 Conclusions: Prospects for Supported Transporta tion NAMAs

There is a clear funding gap for many sustainabdesportation projects in low-income
countries, due to the high up-front costs of tramtgtion infrastructure and the limited resources
available in many regions. Even though total bésieincluding social and other sustainable
development benefits such as reductions in logapaliution, may outweigh the total costs of
these projects, even before factoring in greenhgaseeductions, many developing countries do
not have the resources to implement many of theaaive emissions reduction opportunities.

At the same time, there are also mitigation measurespecially from pricing, vehicle regulation
and land-use policies — that generate revenue rbeaimplemented with minimal public
expenditure. These negative-cost opportunitie® lmet been pursued to date due to a range of
barriers, including local political opposition or lack of implementation and enforcement
capacity.

CCAP’s proposal for bundling supported NAMAs addessboth of these issues. It uses the
“carrot” of funding for supported NAMAs to inceniae implementation of the negative-cost
opportunities, thus increasing the overall volunieemmission reductions that can be achieved.
These negative-cost opportunities, particularlycipg reform, will improve the cost-
effectiveness and competitiveness of the overaidly This concept is illustrated in Figure 4.
Low Carbon Transportation Plans, developed at bHothregional and the national level, would
be the vehicle for identifying appropriate bundbégrojects and policies.
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Figure 4. Bundled NAMAs Leverage Emission Reductio  ns

5 Credit-Generating NAMAs
5.1 What Could Qualify As Credit-Generating NAMAS?

Crediting-generating NAMAs are actions that red@rsissions below a predetermined and
negotiated sector-wide or policy-wide crediting ddage. Beating that baseline will produce
offsets that developing countries can sell to dgvedl countries to reduce the cost of their
compliance.

While both approaches generate offsets, credittging NAMAs would differ from today’s
Clean Development Mechanism (CDM) in several impartrespects. First, the baseline for
credit-generating NAMAs would be set significanbglow the business-as-usual baseline, in
contrast to the CDM, where the baseline is oftenUBASecond, credit-generating NAMAS
would be larger in scale and more comprehensiviee CDM exists at the scale of individual
projects and programs (bundles of projects). Teditting baselines for NAMAS, on the other
hand, would apply to an entire sector, a specifi-sector or a combination of sectors.

One type of credit-generating NAMA takes the forhaectoral no-lose target, as illustrated in
Figure 5 for the case of an emissions intensitgetar Countries could earn tradable emission
credits by reducing emissions below a sectoralitngdbaseline. If emissions remain above the
crediting baseline, the country would not be pemali (hence, the “no lose” designation).
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Importantly, the sectoral crediting baseline wobkl set well below the expected business-as-
usual counterfactudl.

Figure 5. Concept of Sectoral No-Lose Targets
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5.2 Transportation in the CDM

To date, the transportation sector has been Jytuabsent from the CDM. Just two
transportation projects have been registered s@éaounting for 0.1% of projects and the same
percentage of emission reductions under the CDM aole®® While there are substantial
differences between credit-generating NAMAs and@eM, many of the same challenges that
transportation has faced under the CDM are likelglso arise under a NAMA framework.

There are several reasons for the under-repregentittransportation under the CDW:

Additionality. As discussed in Section 2, decisions on transpont&vestments; land-
use plans; fuel and vehicle standards; and taxatitiny are based on numerous political
and economic criteria. For many projects and psicthe barriers are political, rather
than financial; nevertheless, the most recent prantation methodology approved under
the CDM requires an investment analysis to dematestradditionality® These
difficulties are compounded by the relatively snellare of transportation project costs

%" In order to avoid double counting, emission reductions from CDM would also need to be incorporated into
business-as-usual to arrive at the sectoral crediting baseline. Given the paucity of transportation CDM projects, this
complication is not considered here.

% UNEP Risg Center (2009).

% For a full discussion, see Browne et al. (2005); Millard-Ball and Ortolano (2010); Clean Air Institute (2008); Zegras,
2007).

SO See Approved Consolidated Methodology for Mass Rapid Transit (ACM16).
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that would be covered by offset revenue in mosesathe smaller the contribution of

CDM revenue, the more difficult it is to show thhe extra finance moves the project
past an investment threshold. Finally, some padic{such as congestion pricing)

generate revenue for the public sector. Thus, diifficult to demonstrate that the policy

or project is additional, i.e. it would not be iraplented in the absence of the offset
revenue.

Methodological. Only two large-scale transportation methodologiedi¢h are a
prerequisite to project registration) have beenraygd to date. Ten others have been
rejected by the CDM’s Executive Board, mainly bessaof the difficulty in developing

an acceptable baseline scenario — i.e., what emnssvould have been in the absence of
the CDM project. One of the fundamental problemsthat analysis of large-scale
transportation projects usually relies on modelibgt concerns over lack of precision
and accuracy and potential gaming have made theufixe Board reluctant to accept
this as a basis for CDM methodologfésSince credits are used as offsets by developed
countries, there is a great need to ensure thatrépeesent “real” emissions reductions, .

Transaction costs. In principle, the CDM is more applicable to the ¢ghase of energy-
efficient vehicles and lower-carbon fuel technoésgirather than infrastructure projects
and policy measures. Decisions on vehicles and fare often taken on a marginal cost
basis, meaning that CDM revenue might provide aartive to switch to lower-emission
alternatives. Methodological issues are also nstraightforward for these types of
measures. However, for all but the largest fleetsjssion reductions from vehicle
purchases are too small to be worth registering &M project, as transaction costs
would outweigh revenu®. Policy measures such as fuel economy standards ca
overcome this problem of scale, but the additiapabf such a measure can be
challenging to demonstrate.

The nature of the CDM also makes it fundamentdiguited to promoting transformational
change in the transportation sector. Funding isethaon anex postanalysis of emission
reductions. Thus, the CDM does not provide upifforancing for major projects. For projects
where emission reductions are uncertain, it magtithieult for a project to assume the additional
risk that revenue may be lower than expected or nmymaterialize at all. Finally, the CDM
only credits those emission reductions that cammieasured with certainty, which for many
projects (such as public transportation infrastrtetand transit-oriented development) may be
far lower than total emission reductions (see Bpx 4

5.3 Conclusions: Prospects for Credit-Generating Tr ~ ansportation NAMAs

Ideally, scaling up credit generation beyond thagqmt level through credit-generating NAMAS
would help to reduce the transaction costs of tB&ICfor example in preparing methodologies

1 See Millard-Ball and Ortolano (2010).

*2 While the CDM has a small-scale methodology for energy-efficiency vehicles (AMS.III.C), it has scarcely been used
to date. It is employed by one registered project (for regenerative braking on the Delhi Metro) and five projects at
validation. Three of these five projects are for electric motorcycles; the remaining two are for freight mode shift from
road to rail. See UNEP Risg Centre (2009).
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and documenting emission reductions. It could @Bow credit for the synergies between
certain transportation projects and policies: faample, public transportation infrastructure
combined with supportive land-use planning is kel generate greater emission reductions that
either would alone.

One way to scale up credit generation is to aggeega bundle individual projects (to some
extent, as already permitted under the CDM) anextend the CDM eligibility criteria to allow
policies to generate carbon offséts. There are several types of policies, such asciehi
efficiency measures and low-carbon fuels, as welthe public transportation projects already
allowed under the CDM, where the methodologicalésscan probably be overcome. However,
for many important project types, such as smarnwgrpscaling up would not necessarily solve
two of the core problems with project-level CDM,mnmaly demonstrating additionality and
developing methodologies to set baselines.

Even if sufficiently rigorous methodologies could eveloped for credit-generating NAMAS,
supported NAMAs are likely to provide a better feamork to incentivize emission reductions.
Supported NAMAs can be more risk-tolerant, by fumgdprojects where emission reductions are
uncertain, and can provide up-front financing ftanming and construction.

Another way to scale up the CDM is to credit segta@e emissions reductions, via sectoral no-
lose targets, as discussed in Section 5.1. Scalingredit-generation in this way, however, is
likely to also scale up the problems with method@e and determining additionality. For
transportation, it is difficult to set the creddimaseline with sufficient precision and accuracy,
due to uncertainties in predicting business-asiusughe high uncertainty of a developing
country’s future transportation emissions is likebymean that the crediting baseline is set too
high for some countries, which would generate todelaredits for doing nothing. In turn, this
represents a financial drain on international ctemtunding, and a source of spurious credits
that, if used as offsets by developed countriegjlvoncrease global greenhouse gas emissions.
For other countries, the high uncertainty of futereissions means that the baseline will likely
be set too low, and thus that it will be diffictdt reduce emissions to a level where credits begin
to be generated. This is a direct result of thiicdity in predicting transportation sector
emissions with sufficient certainfy. To ensure the environmental integrity of any eff§s
produced by credit-generating NAMAs, crediting b@m®s could be required to be very
ambitious, but this would also make credit-genatgptlAMASs less attractive to both developed
and developing countries, as it would lead to feeredits and a greater volume of uncredited
emissions reductions.

Overall, credit-generating NAMAs are not a promisiapproach for transportation. While
methodological challenges may be overcome for qooliey and project types, it is questionable
how big a difference they could make to the impletagon of emission reduction policies and
projects. Decisions on land-use,,transportatidragtructure and fuel economy regulations are

43 Policy measures for all sectors are currently ineligible under the CDM. This was one reason for the rejection of a
proposed CDM methodology for transport-efficient development.

4 see, for example, Wittneben, Bongardt, Dalkmann, Sterk, and Baatz (2009).

“5 For a full analysis of this “adverse selection,” see Millard-Ball (2010).
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fairly insensitive to costs at the margin; theyresent larger policy decisions. Moreover,
transportation policies and projects tend to beeeinegative cost, or very high positive cost
(excluding social benefits) per ton of preciselypWm quantifiable C@ reduced, as shown
conceptually in Figure 6. There is little in treveet spot’ for credit-generation where revenue
from offsets ($5-$25/ton) can make a significarffedence to project economics. A small
volume of emission reductions may be possible theimechanism is fundamentally ill-suited to
delivering transformational change. At worst, aled-up mechanism could flood the market
with non-additional credits.

Figure 6. Conceptual Fit of Transportation Project s with NAMAs

Note: Cost per ton of CO, reduced is shown in fiscal terms, i.e. public expenditure. Social costs per ton of
CO; reduced are could potentially be negative for all of these project types.

6 Conclusions

By virtue of their scale alone, emissions from g@ortation in developing countries must be a
key part of any international climate agreemenailufe to address the sector will either inflate
mitigation costs by requiring higher emission rdduts from other sectors such as electricity
generation, or jeopardize the achievement of tarffigetatmospheric C{concentrations.

CCAP believes that supported NAMAs have the grégtesential for encouraging emission
reductions from transportation in developing comstr Unilateral NAMAs can also play an
important role, particularly in middle-income cotes where the availability of external funding
and capacity building may be less important. Havecredit-generating NAMAs are not
promising for transportation, and share many of lingtations of the existing CDM for

transportation. Figure 6 provides an illustratiddrwhich project types are likely to be the best fi
with each type of NAMA. There are few project tgpiat have the combination of low-to-
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medium (but positive) cost per ton and high cetyain quantifying emission reductions that
would be most suitable for credit-generating NAMAs.

Transportation mitigation measures have the paknt bring considerable co-benefits to
developing countries. Indeed, g@duction is a relatively small benefit for mastrisportation
projects compared to local air pollution, economévelopment, and reductions in travel times.
In the context of a supported NAMA, these co-bdrefire an asset. They mean that any
mitigation actions are likely to be aligned withthhhe interests of the host country and reducing
CO, emissions, and they will also bring broad sustamdevelopment benefits.

Supported NAMAs, however, must be implemented \itention to the specific considerations
of the transportation sector. CCAP proposes cenaitbn of the following principles:

Develop Low Carbon Transportation Plans for countries and metropolitan regions.

Low Carbon Transportation Plans chart a coursesfart-term and long-term GHG
reductions through a comprehensive set of polinfrastructure and fiscal measures;
assessing full costs and sustainable developmebemefits; modeling GHG emission
reductions; and identifying key implementation stepAn effective plan would include
public transportation; bicycling/walking infrasttuce; smart growth land-use planning;
efficient vehicles; low-carbon fuels; and economieasures such as congestion pricing.

Create a transportation “window” in the CopenhagenGreen Climate Fund with
dedicated, sector-specific funding and evaluationriteria. Appropriate evaluation
criteria for supported transportation NAMAs includensistency with a comprehensive
Low Carbon Transportation Plan; long-term GHG reiduncpotential; cost effectiveness
of the integrated bundle of measures; sustainal@eeldpment co-benefits (e.g.,
economic development, public health); local implatagon capacity; and cost-sharing.

Earmark planning and capacity-building funding. Some of the most important long-
term actions, such as planning, economic studies mofessional education, do not
directly translate into emission reductions buttaeebackbone of effective mitigation.

Fund bundles of projects and policies.The funds available to support NAMAs should
be leveraged by funding “bundles” of projects amdigies established in Low Carbon
Transportation Plans. Each bundle will include edow- or negative-cost policies that
the host country will implement unilaterally, aslwas more expensive measures that
require support. The most attractive “bundles” widnsist of packages of synergistic
measures in which unilateral NAMAs serve to imprtwe overall appeal of the bundle.

Accept uncertainty. There will be considerable uncertainty in moagliemissions
reductions and developing baselines, especiallysfone of the most transformational
projects. At least initially, evaluation decisiomgll need to take account of this
uncertainty and focus on funding packages thadaestionally correct, i.e., those that
reduce emissions, even though the exact volumedoictions may be uncertain.

Climate funding represents a very small part ofraNearansportation investment. CCAP’s
proposed framework shows how the NAMA financing hedsm can be leveraged to help
direct more substantial financial resources frombliguand private investment toward lower-
carbon transportation choices. Partly, this caruothrough using NAMA funding to develop
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regulatory standards for vehicles and fuels, whichurn influence the spending decisions of
private consumers and vehicle fleet managers.lyPtris can occur if NAMA funding is used to
transform metropolitan development and transpamatiinfrastructure spending. The
Copenhagen Green Climate Fund would support spenifiastructure measures in Low Carbon
Transportation Plans. In return, the developingntxy or region would implement low- and
negative-cost measures in the bundle, from smamtyr planning to congestion pricing. The
benefits for climate may be large, but the locgbarts may be even larger, as improved travel
choices foster economic development, better qualitffe and reduced air pollution. Climate
funding cannot be the only driver, but it can healptalyze the transformation to an
environmentally and economically sustainable trartspion system.
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