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Limiting warming in line with the Paris Agreement
goals requires deep cuts in transport emissions, even
as demand for transport continues to grow. Yet under
business as usual, emissions are projected to double.

Nationally determined contributions (NDCs)—
countries’ plans to address climate change under the
Paris Agreement—can help correct course. Yet while
most countries mention transport in their NDCs, few
draw on the full range of available solutions, and less
than a fifth specify quantitative targets for transport.

Reviewing the current NDCs—as well as recent
technological advances—through the lens of the
“Avoid-Shift-Improve” framework for sustainable
transport, we identify meaningful, novel opportunities
for countries to enhance their NDCs by better
integrating transport solutions.

We highlight three opportunities to enhance NDCs via
transport: accelerating electrification while addressing
fuel economys; strengthening “avoid and shift”
measures that support travel by low-carbon modes;
and seizing new opportunities to address freight
emissions via electrification and use of information
technology.
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Demand for transportation of people and goods

is surging. Driven by gross domestic product (GDP)
growth, population growth, and urbanization, demand for
passenger transport (in passenger-kilometers) has risen
by 74 percent since 2000. Likewise, freight demand (in
ton-kilometers) has increased by 68 percent. Under busi-
ness as usual, these trends are expected to continue, with
passenger and freight transport projected to grow by 90 to
160 percent and 100 to 230 percent, respectively, by 2030
(ITF 2017).

Current transportation approaches are unsustain-
able. They are currently on track to generate greenhouse
gas (GHG) emissions by 2050 that are approximately
three to six times higher than in scenarios consistent

with the Paris Agreement. These approaches harm far
more than the climate. Every year, road fatalities take
roughly 1.35 million lives (WHO 2018a), outdoor air pollu-
tion causes nearly 4.2 million premature deaths (WHO
2018b)—with transport contributing an estimated tenth

of these (Anenberg et al. 2019)—and a lack of physical
activity accounts for 5.3 million more (Lee et al. 2012).
Furthermore, in many cities, most residents have limited
access to jobs and services because of congestion and lack
of public and active transport options. Transforming the
transport sector is vital to achieving more than half of the
Sustainable Development Goals, including targets on fossil
fuel subsidies, road fatalities, access to public transport,
access to quality rural roads, and freight movement.

Sustainable, low-carbon transport demands a
comprehensive approach that avoids unnecessary
travel, shifts travel to more sustainable modes,
and improves transportation technology. Known

as the “Avoid-Shift-Improve” framework, this approach
emphasizes avoiding the need for travel through regional
and urban development policies, integrating transport
and spatial planning, and optimizing the management of
logistics and travel demand. This entails shifting passen-
ger travel to public transport, cycling, and walking; relying
more on railways and inland waterways to move freight;
and reducing the carbon intensity of transport through a
range of technologies and practices.

NDCs are an important lever for advancing sus-
tainable transport, and, likewise, transport solu-
tions can help deliver more ambitious NDCs in
2020. Because NDCs encompass countries’ broad plans
for addressing climate change through approximately

2030, ensuring that transport is well addressed in the
NDCs can help align transport plans and investments with
the broader low-carbon transformation. This can prevent
transport from locking in carbon-intensive infrastructure
and facilitate coordination between an increasingly electri-
fied transport sector and the power sector. Additionally,
since NDCs serve as a basis for identifying and prioritizing
international climate finance, including transport within
NDCs can help direct climate finance to the sector. Finally,
the NDCs can foster buy-in and accountability—both
domestically and internationally—for action. The year
2020 is key for enhancing NDCs, as the 2015 Paris confer-
ence explicitly invited countries to communicate NDCs—
including new and updated NDCs—in 2020.

The initial NDCs address transport in a limited
manner and do not fully leverage the opportuni-
ties available. In the first round of NDCs, over 150
countries highlighted transport-related mitigation, but
only 35 NDCs included quantified targets for the transport
sector (ClimateWatch 2019). Most NDCs do not specify
measures to avoid unnecessary travel in carbon-intensive
modes; shift to low-carbon modes of transport such as
public transport, intercity bus and rail, cycling, and walk-
ing; and improve vehicle technology, particularly through
electrification as well as fuel efficiency. NDCs prioritize
"Improve" over "Avoid-Shift" solutions, and within the
"Improve" category, a small share (under 15 percent)
address electrification. Freight is rarely mentioned.
Furthermore, NDCs miss opportunities to link transport
to national policies and strategies, align with national
transport plans or strategies, create national finance
programs for sustainable transport, enable sound city- and
state-level policies, and work with other sectors such as
health and urban development.

This guidance aims to help countries incorporate
ambitious, relevant, and tangible transporta-
tion solutions into enhanced NDCs for commu-
nication to the UN Framework Convention of
Climate Change (UNFCCC) by 2020. It reviews the
treatment of transport in the initial NDCs through the
lens of the Avoid-Shift-Improve framework, taking into
account recent technological developments to identify
key opportunities for NDC enhancement. It is part of a
series of guides on NDC enhancement developed by World
Resources Institute (WRI), United Nations Development
Programme, and other partners. The series includes

an overarching guide to NDC enhancement, as well as



detailed guidance on additional sectors and themes. Its
use is voluntary and is intended to complement, but not
substitute for, NDC provisions in the Paris Agreement and
the Katowice Rulebook.

We identify three key opportunities to enhance
NDCs via the transport sector. These areas represent
the biggest opportunities to fill previous gaps and har-
ness new technologies. They are summarized below and
depicted in Figure ES-1.

Accelerate electrification while continuing to advance
fuel economy. Most current NDCs do not adequately
address transport electrification, yet it is key for long-term
decarbonization goals. At the same time, improving fuel
efficiency offers near-term gains. Regarding electrification,
renewable energy is getting cheaper and the grid is getting
cleaner (IRENA 2019a). The decline in lithium-ion battery
cost has far outpaced projections, dropping by more than
80 percent since 2010. These trends facilitate electrifica-
tion of the transport sector and ensure it will increasingly
result in lower carbon emissions. Meanwhile, advances in
technology and policy enable electric vehicles to improve
the efficiency and reduce emissions from the grid through
targeted vehicle—grid integration.

Figure ES-1 |

Countries should adopt policies and programs that include
zero-emission vehicle mandates and incentives, support
the transition of all transportation modes to zero-emission
vehicles, invest in smart charging infrastructure, and
ensure policy and regulatory development to maximize the
environmental, economic, social, and operational benefits
of electric mobility for the transport and energy sectors.
Indeed, a growing number of countries have shown inter-
est in these emerging technologies, including through the
Polish Declaration on Electromobility, signed by more
than 40 countries in 2018. Countries can build upon this
momentum in their NDCs.

Amplify Avoid and Shift solutions, such as land use
and mobility planning, public transport, cycling, and walk-
ing. Only one-third of the NDCs that do address transport
acknowledge policies to avoid unnecessary travel and shift
to or retain low-carbon modes such as public transport,
cycling, and walking. This requires immediate, medium-
term, and long-term solutions in land use and planning

to induce shorter trips or foster more compact develop-
ment while increasing the quantity and quality of public
transport, walking, and cycling. We suggest action areas
that include measures such as eliminating fuel subsidies,
adopting national urban growth and transport master
planning, investing in infrastructure prioritizing sustain-
able mobility such as high-quality public transport, and
encouraging the retention or growth of safe cycling and
walking in cities.

Electrification: The cost of lithium-ion batteries has fallen 80% over the past decade, transforming the
potential to power transport through an increasingly clean grid.

Avoid-Shift: Support for “avoid-shift” solutions like land use planning, public transport, walking, and
cycling is vital to a sustainable transportation sector.

Freight: While freight accounts for 40% of transport emissions, only a small fraction of NDCs mention it,
even as clean fuels and improved logistics are increasingly viable.

Source: Authors.
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Address freight emissions by leveraging new clean
fuels and information technology. Freight is only lightly
addressed in the current NDCs; although it accounts for
around 40 percent of transport emissions, only 13 NDCs
have communicated targets, policies or measures that
directly address freight (ClimateWatch 2019). However, a
variety of emerging options addresses this subsector. For
example, electric freight vehicles are becoming a feasible
option—in 2019, Amazon ordered over 100,000 electric
trucks—whereas in the last round of NDCs the technol-
ogy was much less advanced. Countries should include
freight in their move toward electrification and should also
take advantage of Avoid and Shift policies; for example,
by using information technology to improve logistics and
operational efficiency and by shifting road freight to rail
where possible.

Applying the Guidance

This guidance outlines six steps for countries
to identify transport-related opportunities to
enhance their NDCs. The steps, visualized in Figure
ES-2, are as follow:

Establish a clear and inclusive process for NDC
enhancement that engages key transport-relevant
stakeholders

Take stock of progress to date in the transport sector

Take stock of long-term objectives and their link to
transport

Identify transport-related options for enhancement

Aggregate the options together with other sector-
specific and economywide options, iterate them, and
refine the list of options

Decide how to reflect the enhancements in the NDC

Figure ES-2 |
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Confronting climate change demands a paradigm shift
toward sustainable, low-carbon transport. In 2016, the
transport sector accounted for one-quarter of total energy-
related CO, emissions, and that share is climbing. It has
risen 771 percent since 1990, with the largest increase com-
ing from road transport (OECD/IEA 2018). Global emis-
sions from land transport—road and rail—could nearly
double from 6.3 gigatons (Gt) annually in 2013 to 13 Gt by
2050 and grow from 12 percent to 16 percent of total emis-
sions by 2050 (Gota et al. 2016).

Transport is a major element of the global economy.
International trade depends on transporting goods across
borders by road, rail, air, or sea. Transportation costs
account for 37 percent of global trade expenditures on the
flow of goods, and 17 percent of the flow of services (WTO
2018). In addition, in many developed countries, trans-
port accounts for 6—12 percent of gross domestic product
(GDP) and consumes 10—15 percent of household expen-
ditures (Rodrigue et al. 2017).

Sustainable, low-carbon transport is vital to achieving
more than half of the Sustainable Development Goals
(SDGs), including targets on fossil fuel subsidies, road
fatalities, access to public transport, access to quality rural
roads, and freight movements (SLoCaT 2019). Every year,
1.35 million people die in traffic accidents, and ambient
air pollution causes nearly 4.2 million premature deaths
(WHO 2018a; WHO 2018b).

The transport sector is currently in rapid transition, driven
by the “three revolutions” of electrification, automation,
and sharing (Sperling n.d.). These revolutions have cre-
ated changes and considerable discourse within the sector,
even in the five years since the first NDCs were developed.
Trends such as dockless bicycles, e-bikes, and e-scooters
have descended upon cities in just a few years. Still, many
cities lack adequate public transport options and offer
difficult environments for cycling and walking, though
many are reshaping streets for sustainable travel. This has
led several cities, companies, and organizations to release
a set of Shared Mobility Principles for Livable Cities that
prioritize people over cars, promoting equity and efficient
use of space, among other things (Shared Mobility Prin-
ciples n.d.).

Currently, the global stock of electric vehicles is surging—
particularly in developed countries and in China—and is
expected to exceed 100 million by 2030. At the same time,
continued increases in private vehicle use and the emer-
gence of ride-hailing apps are sapping demand for public
transport. These transitions present risks as well as new
opportunities.

Including transit commitments in NDCs can capitalize

on the three revolutions, hasten the adoption of existing
solutions, incentivize low-carbon modes of mass travel,
and make the transport sector more sustainable. They can
also develop and implement policies that prevent the three
revolutions from exacerbating or perpetuating depen-
dence on automobiles and other carbon-intensive modes
of transport.

The core principles of sustainable mobility remain to move
people and goods as efficiently as possible by planning
ways to reduce the number and lengths of trips; prioritiz-
ing public transport, cycling, and walking; and switching
to more efficient vehicles. This is known as the Avoid-
Shift-Improve framework (see Box 1).

Although most NDCs mention transport in some way
(such as an economywide target or as specific policies and
actions), few treat the sector in detail, and even fewer take
a comprehensive approach to identifying and advancing
the necessary changes.

The coming round of NDC updates in 2020 presents an
opportunity to more fully seize the opportunities available
in the transport sector; that is, to articulate an ambitious
vision of the transition each country intends to achieve,
what it will do to get there, and, for developing countries,
what support is needed.

In enhancing their NDCs, countries also have a chance to
integrate transport policy with other vital sectors—health,
energy, land use, and urban development—in a holistic
way. To catalyze action, it will be important to engage key
stakeholders: certainly national government ministries,
but also states and cities, the private sector, nongovern-
mental organizations (NGOs), and citizens.
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Box 1 | The Avoid-Shift-lmprove Framework for Sustainable Transport

The Avoid-Shift-Improve framework provides a
way for governments and other actors to consider
policies and actions to reduce emissions in

®m  Shift passenger and freight travel to more
environmentally and socially sustainable
modes, such as public transport, cycling,

better-managed transport networks, with
nonpetroleum, low-carbon fuels playing a
more significant role, particularly before

transport in three key areas. These areas are
visualized in Figure B1.A and described below

and walking (for passenger transport), and
railways or inland waterways (for freight

2030.

The Avoid-Shift-Improve framework provides

a strategy to decarbonize the transport sector
through a comprehensive approach that draws on
the full range of solutions.

(SLoCaT 2018). transport). Low-carbon modes of transport
should be retained. Encourage new mobility
services such as bicycle and electric scooter

sharing.

B Avoid passenger trips and freight move-
ment or reduce travel distance by motorized
modes of transport through regional and
urban development policies such as inte- Improve the energy efficiency of transport

grated transport, spatial planning, logistics modes through fuel economy, low-carbon

optimization, and travel demand manage- fuel, electric mobility and vehicle technolo-
ment. gies, increased vehicle load factors, and

Figure B1.A | The Avoid-Shift Improve Framework
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Avoid and reduce the need
for motorized travel

IMPROVE

Improve energy efficiency of
transport modes

SHIFT

Shift to more environmentally
friendly modes

Urban Public
Transport

TCC-GCR Transport
Policy Demand
Examples |Management

Renewable
Energy

Electric
Mobility

Railways Walking

and Cycling

New Mobility Fuel
Services Economy

Note: TCC-GSR = Transport and Climate Change—Global Status Report (see SLoTCaT 2018)
Source: Dalkmann and Brannigan 2007.
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About NDC Enhancement

The term “NDC enhancement” captures the idea of NDC
progression embedded in the Paris Agreement, starting
with the request to Parties in the Paris Conference of Par-
ties (COP) decision to communicate new or updated NDCs
in 2020 (Fransen et al. 2017). NDCs can be enhanced
along various dimensions, including mitigation ambition,
implementation, adaptation, and transparent communica-
tion—recognizing that the objectives and requirements
under the Paris Agreement vary across these dimensions
(Figure 1).

Ideally, the NDC enhancement process will bring NDCs
more closely into alignment with the goals of the Paris
Agreement to mitigate greenhouse gases, maximize
resilience to adapt to climate change, incorporate relevant
opportunities to strengthen implementation, and improve
transparency. These elements of NDC enhancement are
neither mutually exclusive nor interchangeable, and it may
be appropriate for a country to enhance its NDC across
more than one of these dimensions.

Figure1 |

About This Guidance

As the following sections will demonstrate, transport,
climate, and sustainable development are closely inter-
twined. Enhancing NDCs through transport provides
important opportunities to address these complementary
objectives. The purpose of this guidance is to help coun-
tries identify ways to enhance their NDCs by incorporating
solutions in the transport sector. It is aimed at policy-
makers focusing on climate change, who are tasked with
updating their NDC, as well as at transport policymakers
and other stakeholders looking to leverage their NDC to
achieve sustainable transport outcomes.

It emphasizes land transport, which accounts for over
three-quarters of total transport emissions (OECD/IEA
2018). The guidance reviews the treatment of transport
in the initial NDCs through the lens of the Avoid-Shift-
Improve framework, taking into account recent techno-
logical developments, to identify key opportunities for
NDC enhancement.

This transport guidance is one module in a series of guid-
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Source: Fransen et al. 2017,
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Box 2 | Terms Related to NDC Enhancement

New or Updated NDC: From the COP decision adopted
together with the Paris Agreement (1/CP.21), these terms refer
to the request in the COP decision to Parties concerning NDCs
in 2020. A new NDC is one subsequent to the initial NDC, when
a Party's initial NDC contains a time frame up to 2025. An
updated NDC is one communicated by a Party whose initial
NDC contains a time frame up to 2030.

Enhanced NDC: In this guidance, this refers to a new or
updated NDC that improves upon the initial NDC with respect
to mitigation (ambition and/or implementation), adaptation,
and/or communication.

NDC with enhanced mitigation ambition: In this guidance,
this refers to an NDC that, if fully implemented, would result

in lower cumulative emissions than the fully implemented
existing NDC. It is important to note that a new, updated,

or enhanced NDC may not necessarily lead to enhanced
mitigation ambition. The baseline for determining this is the
complete set of mitigation targets and/or actions articulated
in the original NDC. In determining the effect on mitigation
ambition, it is important to consider the cumulative impact

of all changes to the NDC, including the extent to which they
overlap with each other, as well as the targets, policies, and
measures in the existing NDC.*

Notes: *Determining whether a new option will enhance a Party's level
of ambition can be technically complex. Consider, for example, an NDC
that contains both a GHG intensity target and a renewable energy
target. Say the GHG intensity target is close to current projections of
GHG intensity, but the renewable energy target vastly exceeds current
projections of renewable energy capacity. In this case, the renewable
energy target is the key driver of ambition, and raising it will likely
enhance overall ambition. Conversely, if the GHG intensity target is more
aggressive and the renewable energy target less aggressive relative

to current projections, raising the renewable energy target may not
raise the overall level of ambition. The "GHG Protocol: Mitigation Goal
Standard” (WRI 2014a) and “GHG Protocol: Policy and Action Standard”
(WRI 2014b) provide guidance on GHG accounting that can inform
analysis of ambition.

Source: Fransen et al. 2019.

ance documents on NDC enhancement developed by the
World Resources Institute (WRI) and the United Nations
Development Programme (UNDP). The series (Figure 2)
includes an overarching guide, Enhancing NDCs: A Guide
to Strengthening National Climate Plans by 2020 (Fran-
sen et al. 2019), as well as detailed guidance on power,
agriculture, forests and land use, oceans, short-lived
climate pollutants, and other themes. We recommend
that countries consult Enhancing NDCs as well as other
modules relevant to their national context. Countries seek-
ing guidance on how to implement existing NDCs should
consult the forthcoming guide, Implementing NDCs.

Enhancing NDCs outlines four broad elements of the NDC
enhancement process (Figure 3):

1 Establishing a process for NDC enhancement

1 Designing an enhanced mitigation component of an
NDC

" Designing an enhanced adaptation component of an
NDC

" Communicating an enhanced NDC transparently

This transport-specific guidance is intended to help users
identify mitigation enhancements in the transport sector,
though it also speaks to establishing a process for enhanc-
ing NDCs. Additionally, some key mitigation options for
transport also improve resilience to climate impacts, and
these are identified in the “synergies with sustainable
development” subsections in Section 4. Such benefits may
also be relevant to enhancing the adaptation component of
NDCs.

This guidance is organized as follows: Section 2 lays out
the context for taking climate action in the transport sec-
tor, first outlining the contribution of transport to climate
change, then presenting the potential of different solutions
to mitigate emissions, and finally discussing how these
solutions can also contribute to resolving other develop-
ment challenges. The guidance next turns to the NDCs.
Section 3 reviews the current NDCs and how they address
transport, identifying gaps in how transport is currently
treated. Section 4 presents key opportunities to fill these
gaps, taking into account the Avoid-Shift-Improve frame-
work as well as notable technological progress over the
past several years. Section 5 outlines steps to guide coun-
tries through the application of this guidance, and Section
6 offers conclusions.

The use of this guidance is entirely voluntary; countries
are free to use it in whole or in part, and to adapt it to
their national circumstances as relevant. The guidance is
intended to complement, but not substitute for, NDC pro-
visions in the Paris Agreement and the Katowice Rulebook
(UNFCCC 2018).
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Figure 2
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Source: Fransen et al. 2019
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Transport and Climate Change

Transport represents a large and growing share of global,
energy-related CO, emissions. It makes up approximately
one-quarter of such emissions, and that share is expand-
ing faster than any other sector, climbing by 2.5 percent
per year from 2010 to 2015 (IEA 2017). As shown in Fig-
ure 4, these emissions stem first from light-duty vehicles
(45 percent) followed by trucks (21 percent), followed by
aviation and shipping (11 percent each). The split between
modes varies widely by region; for example, two- and
three-wheelers and buses make up a greater share of pas-
senger trips in non-OECD countries than in OECD coun-
tries (Fulton and Eads n.d.; IEA n.d.). Freight accounts for
a large (40 percent) and growing share of total transport
emissions (SLoCaT 2018).

Modeling studies analyzing scenarios compatible with
global temperature increases of 1.5°C and 2°C show a
range of pathways for transport (Figure 5). But all such
scenarios require a large reduction in transport emis-
sions relative to current levels, and especially relative to
business-as-usual (BAU) projections, by 2050.

Figure 4 |

These scenarios from the Intergovernmental Panel on
Climate Change (IPCC) also show a growing share of elec-
trification, and a greater reliance on biofuels, especially for
heavy-duty transport, aviation, and shipping (IPCC 2018).

While these studies can help benchmark targeted emis-
sions reductions in the transport sector, several factors
should be borne in mind. IPCC (2018) notes that sector-
specific studies identify more ambitious reductions in
transport sector emissions than integrated assessment
model (IAM) studies. That is because many IAM studies
assume that countries will be able to remove significant
levels of carbon dioxide from the atmosphere to help
achieve temperature benchmarks. Finally, newer studies
reflect a greater share of electrification in road transport
relative to older studies, targeting biofuels toward modes
that are harder to decarbonize, such as aviation.

Aland transport sector meta-analysis by Partnership for
Sustainable Low Carbon Transport (SLoCaT) identified
several trends and necessary benchmarks (Figure 6; Gota
et al. 2016):

global

Source: SLoCaT 2018 based on IEA 2016.
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Figure 5 |

Transport Gt CO, emissions

2030 2050
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Source: Adapted from IPCC 2018,

Under a business-as-usual scenario, global land trans-
port sector emissions could grow from 6.3 gigatons
(Gt) annually in 2013 to 13 Gt by 2050, moving from
12 percent to 16 percent of total emissions by 2050.

From 2010 to 2050, under a business-as-usual sce-
nario, land transport sector emissions in non-OECD
countries are projected to increase nearly threefold
(295 percent ) while land transport emissions from
OECD countries are projected to increase only slightly
(17 percent), with potentially more rapid increases in
transport emissions in the period 2030-50 based on
country estimates.

Applying 2-degree scenario (DS) and 1.5-DS targets
for the land transport sector could result in emissions
of 4.7 Gt and 2 Gt by 2050, respectively, compared
with a 13 Gt projection under BAU.

Land transport sector emissions need to peak in the
first half of the 2020s (or require even more intense
reductions later) to stay on track to achieve these
targets.

— Max

— 75th Percentile
— — \odian
— 25th Percentile
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2030 2050

These emission reduction pathways translate into concrete
changes for the transport sector. Kuramochi et al. (2018)
determined the changes needed in each transit mode

to hold temperatures to 1.5°C. (This study focused on
technological changes, while acknowledging the potential
contribution from behavioral changes described in the
Avoid-Shift-Improve framework.) The changes include the
following:

Rapid penetration of zero-emission passenger ve-
hicles, with the last internal combustion engine car to
be sold by 2035-50

Similar technology shifts for heavy-duty road trans-
port, though the technology is not yet as advanced

Rail electrification

Along-term vision for aviation and shipping that is
compatible with 1.5°C

Taking a comprehensive Avoid-Shift-Improve approach to
decarbonization will result in greater abatement. Actions
will be needed in all three areas, from long-term land use
planning (avoid), to inducing and implementing public
transport and cycling (shift), to fueling vehicles cleanly and
efficiently (improve), to decarbonize the sector (Figure 7).
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Figure 6 |

Land Transport Emissions (Gigatonnes)

2010 2020

Source: Gota et al. 2016.

Addressing transport in the NDCs can bring about several
broad cobenefits in the sustainable development agenda
by addressing air quality, road safety, physical activity,
access to opportunities, and economic development.

Air pollution and black carbon

Ambient air pollution kills 4.2 million people around the
world every year (WHO 2018b). A report by the Inter-
national Council on Clean Transportation (ICCT) and
Climate and Clean Air Coalition (CCAC) estimates that

in 2015 transportation emissions contributed to about 1
in 10 of these premature deaths (Anenberg et al. 2019).

In addition, air pollutants other than CO, can contribute
to climate change. Black carbon, a component of a class
of air pollutants called particulate matter, has recently
been identified as a significant contributor to global
climate change (Bond et al. 2013). After CO, emissions,
black carbon emissions are the second strongest warming
influence in the atmosphere (Ramanathan and Carmichael
2008; Bond et al. 2013), and studies show that curbing
these emissions may slow down the atmospheric warming
expected by 2050 (Ramanathan and Carmichael 2008;
Bond et al. 2013). Black carbon is also a major threat to
human health because this type of particulate matter is
associated with a range of respiratory and cardiovascular
diseases and with premature death (Health Effects Insti-

Estimated business as usual

1.5°C scenario

2030 2050

tute 2010). Reducing emissions of black carbon presents
an opportunity to slow the rate of near-term climate
change and to achieve substantial public health benefits.

Road safety

Road fatalities, which take 1.35 million lives every year,
are one of the world’s top 10 causes of death (WHO
2018a). Climate and safer roads may seem like separate
items, but the link between them is real and important.
Making roads safe for cycling and walking is essential

to enable the use of low-carbon modes of transport. In
addition, public transport, a form of low-carbon mobility,
is also the safest mode of transport (Hidalgo and Dudata
2014). Countries that prioritize the safe movement of all
road users, particularly through public transport, cycling,
and walking, may achieve lower carbon emissions from
transport as well (Lefevre et al. 2016). The “Safe System”
approach adopted by Denmark and the Netherlands,
which focuses systematically on the safety of vulnerable
road users such as bicyclists and pedestrians, has helped
these countries achieve some of the world’s lowest fatality
rates for all modes (Welle et al. 2018). The International
Energy Agency calls for reducing the vehicle-kilometers of
travel as part of a move from a 4°C global climate change
scenario to a 2°C scenario. Following this recommenda-
tion would also reduce traffic deaths by an estimated
200,000 a year (Hidalgo and Dudata 2014).
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Physical inactivity

Globally, 5.3 million deaths a year are attributed to inac-
tivity (Lee et al. 2012). Countries such as the United States
have seen steep declines in physical activity since 1965;
many rapidly motorizing countries are now experiencing
similar trends. China, for example, had a 45 percent drop
in physical activity between 1991 and 2009, and Brazil is
slated to see a 34 percent decline between 2002 and 2030
(Ng and Popkin 2012). Cycling and walking and are the
lowest-emitting modes of transport, and they also bring
impressive health benefits. Making active transport such
as public transport, cycling, and walking safe, convenient,
and accessible—and thus more appealing—can encourage
people to exercise. A growing body of research shows that
aggressively expanding active transport is an effective, but
underutilized, policy option with significant health coben-

efits for mitigating greenhouse gases (Maizlish et al. 2017).

See Figure 8.
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Bundling Avoid-Shift-lmprove Strategies

Equitable access and travel time savings

Equitable access to opportunities is an emerging goal
within transport sectors, seeking to provide residents, not
just with nearby transportation options, but with access to
jobs and services across income levels. Focusing on access
to opportunities means looking at how many opportuni-
ties can be reached within a set amount of time for all
residents across different modes of transport.

Better access to opportunities from compact develop-
ment to public transport to cycling and walking can mean
shorter trips, and thus lower emissions, as well as less
time spent on congested city streets or along rural road
networks. Transport improvements often disproportion-
ately benefit wealthier residents while leaving poorer
residents disproportionately impacted by the negative
externalities, including poor air quality, unaffordable
transport options, dangerous walking infrastructure, and
exclusion from opportunities. Addressing transport pov-
erty means taking a nuanced look at the mobility options,
accessibility, transport’s affordability, and negative exter-
nalities faced by a city’s most vulnerable residents (Lucas
et al. 2016). Currently many cities fail to offer all residents
access to transit without major time delays, poor quality,
or unaffordable service (Venter et al. n.d.).
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Even as countries move increasingly toward economywide
emission targets in their NDCs, addressing the transport
sector explicitly can confer multiple potential benefits.
These include aligning transport-sector development

with a low-carbon transformation, attracting investments
and support, and increasing buy-in and accountability to
achieve relevant targets.

Aligning transport sector development with
decarbonization

Addressing the transport sector in NDCs provides oppor-
tunities for nations to align climate objectives and trans-
port sector development objectives. By taking a hard look
at how transport sector could contribute to low-carbon
transformation, countries can avoid locking in high-
emission pathways and seize economic and development
opportunities. Likewise, they can identify ways in which
NDCs can help advance transport-related goals. They can
recognize the risks and costs of building transport infra-
structure that are carbon intensive or that are not resilient
to climate change, and use sustainable transit options to
improve road safety, energy security, and air quality, as
well as cutting GHG emissions. By so doing, countries
can use NDCs as a tool to advance their climate-relevant
transport goals.

Attracting investment and support

Many countries have noted the need for international
support to implement their NDCs. Although the overall
climate-related support in the transport sector is lim-
ited, it is likely to grow. For example, eight multilateral
development banks provided about US$23 billion of new
funding for sustainable transport projects in 2015 and are
committed to increase support for climate-resilient and
low-carbon transport (AfDB et al. 2017). Including specific
actions and targets for the transport sector in NDCs will
send a clear signal to investors and international institu-
tions, making it easier to attract private investment or
international support.

Increasing buy-in and accountability to achieve relevant
targets

Countries can use the NDC process to articulate the
economic, social, and environmental benefits of a decar-
bonized transport sector and concretize a strategic vision
with relevant stakeholders. In doing so, countries can
create broader ownership for the shared vision, which

is conducive for its realization. Additionally, under the
Paris Agreement, nations agreed to review their progress
against NDC targets and actions every five years and
enhance them if possible. At the international level, this
mechanism creates expectations that countries will transi-
tion to low-carbon transportation. At the national level,
having transport targets and actions in NDCs can make
relevant authorities accountable for the sector’s contribu-
tion toward NDCs, facilitating implementation.

In their first NDCs, over 150 countries defined mitigation
actions in the transport sector, and approximately 20
countries recognized the sector’s role in adaptation (Cli-
mateWatch 2019). The proposed actions take on a range
of forms: some are mentioned as approaches to support
achieving national targets, while others refer to planned or
ongoing measures. The NDCs include a variety of targets
and measures (Figures 9 and 10).

Thirty-five NDCs include quantitative targets for trans-
port. The most common target types are GHG emissions
targets, public transit targets, and electric vehicle targets.
A greater number of NDCs include transport-related poli-
cies and actions, addressing infrastructure, public transit,
electric vehicles, and other interventions. Overall, the
incidence of any single policy type is low; none appears
in more than one-fifth of the NDCs (ClimateWatch 2019).
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Freight draws much less attention than passenger trans-
port (Huizenga and Peet 2017). Most of the transport
measures in NDCs embrace the “Improve” approach while
“Shift” and “Avoid” approaches receive less attention (see
Figure 11; Huizenga and Peet 2017).

Key gaps in the current NDCs

Although a vast majority of countries noted the impor-
tance of the transport sector in their NDCs, gaps remain,
and opportunities have been overlooked.

Few NDCs address transport electrification. A
review of transport mitigation measures in NDCs found
that just 23 mentioned electric mobility, and even fewer
cited other forms of clean technologies, such as com-

pressed natural gas or biofuels. These figures include
policies and actions, in addition to quantitative targets
(ClimateWatch 2019).

Countries tend to overlook Avoid and Shift mitiga-
tion approaches in their NDCs. While it is important
to pay attention to the Improve approach, an integrated
and balanced set of Avoid and Shift approaches could
potentially reduce GHG intensity in the transport sector
far more—by 20 to 50 percent by 2050, below a 2010
baseline (IPCC 2009). However, Huizenga and Peet
(2017) note that the majority of NDC transport mitigation
measures represent the Improve approach (Figure 11) and
therefore fail to optimize the full mitigation potential of
transport. This can also be connected to a lack of requisite
knowledge and skills to advance such measures.
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NDCs do not sufficiently address freight trans-
port. Between 2000 and 2015, freight transport emis-
sions increased more than twice as much as emissions for
passenger travel (75 percent compared with 36 percent).
As aresult, freight’s share of total transport CO, emis-
sions rose from 35 percent in 2000 to 41 percent in 2015
(IEA 2016). However, as Figure 12 shows, most transport
actions in non-Annex I countries’ NDCs are directed
toward passenger transport, and freight transport is
largely neglected.

Transport sector targets and action in NDCs are
not fully aligned with national transport plans or
strategies. Based on case studies in seven countries, the
Deutsche Gesellschaft fiir Internationale Zusammenarbeit
(GIZ; GIZ 2017) concludes that some countries have yet
to fully align their transport sector NDCs with national
transport plans or strategies. Many transport plans have a
timeline for 2020 while their NDCs have a 2030 horizon.
Because of lack of clarity on how the two plans fit together,
transport plans end up with limited influence on NDCs,
and vice versa (GIZ 2017).
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As a result, mitigation potential is not fully captured in
NDCs. Studies estimate that while countries’ transport
sector actions would reduce CO, emissions below the base-
line scenario, they are insufficient to meet the emissions
trajectory of the 2°C scenario. The actions would also fail
to achieve the emissions reductions that are feasible (ITF
2018; Gota et al. 2018).

Likewise, most NDCs do not recognize the transport
sector’s potential in climate adaptation. Only 21 countries
mention the transport sector in their efforts to adapt to
climate change (ClimateWatch 2019). Much transport
infrastructure is vulnerable to extreme climate events and
rising sea levels. Disruptions in transport services would
impose high economic costs and may disproportionately
burden disadvantaged social groups or regions. Therefore,
transport sector adaptation deserves more attention than
it has received. While this guidance focuses primarily on
mitigation, it notes synergies with adaptation that can be
amplified via the NDCs.



Enhancing NDCs: Opportunities in Transport

Figure 11 | Most NDC Transport Mitigation Interventions Are in the Improve Category
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Figure 12 | Number of NDC Mitigation Interventions in Transport Modes and Subsectors
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These gaps may have emerged in part because some
transport planning authorities are not closely involved in
the NDC planning process. GIZ (2017) notes that authori-
ties responsible for transport planning do not participate
adequately in the development of NDCs. At the same time,
planning officials may lack the expertise they need to
integrate climate and mobility goals. The roles of differ-
ent levels of governments in the transport sector make

it even harder for relevant agencies to participate in the
NDC process. GIZ (2017) finds a need for climate change
capacity development in transport authorities. If they had
their own climate change teams, equipped with both tech-
nical and strategic policy knowledge, transport planning
authorities could provide valuable input and work closely
with teams developing NDCs, leading to better alignment
in planning and implementation. For example, Peru’s
Ministry of Transport has formed an internal working
group to focus on climate change policies (Cérdova and
Lefevre 2016). Similar arrangements will likely strengthen
transport actions in the NDCs. Section 5 suggests ways

to engage key stakeholders in transport-related NDC
enhancement.

This paper identifies three key areas for enhancing NDCs

in the transport sector. In identifying these priorities, we
considered the full range of solutions available under the
Avoid-Shift-Improve framework, the gaps identified in the
current NDCs, and the evolution of critical technology since
the initial NDCs were developed. The three key areas are as
follows:

Accelerate electrification in the sector to ensure new
technologies are meeting their full potential while
continuing to advance fuel economy

Amplify Avoid-Shift solutions, including land use
and mobility planning, public transport, walking, and
cycling, so that countries are taking comprehensive
measures to implement sustainable transport

Seize new opportunities in sustainable freight and
logistics

These three priorities draw on all elements of the Avoid-
Shift-Improve framework, but they do not mirror these
elements exactly, nor are they meant to be applied sequen-
tially or in order of priority. Different elements will prove
more relevant for different countries.

In keeping with the general guidance on NDC enhance-
ment (Fransen et al. 2019), which prompts countries that
are enhancing mitigation ambition to maximize synergies
with development goals and address implementation
challenges, each section first lays out the general mitiga-
tion opportunity and then discusses links to development
issues, including resilience and implementation.

Within the universe of priorities for sustainable mobility,
two policy tools for improving efficiency are paramount:
robust national fuel efficiency standards and comprehen-
sive electric mobility policies. Fuel efficiency standards
form the baseline policy by which automakers are com-
pelled to reduce harmful emissions from the products
they sell. When properly developed and enforced, these
standards can provide a significant short-term benefit to
cities by reducing air pollution and contribute to overall
reductions in greenhouse gas emissions from the trans-
portation sector. In developing robust standards, govern-
ments are often faced with intense political pressure from
the automotive sector to allow for more environmentally
harmful vehicles to remain on the road. A common claim
is that more stringent fuel economy standards will raise
prices and limit vehicle choices. In fact, there is frequently
a direct, positive correlation between improved fuel
efficiency and economic growth because both public health
expenditures and individual fuel expenditures decline dra-
matically with increasing vehicle efficiency. For example,
the Consumer Federation of America estimates that fuel
efficiency standards adopted since 2008 have resulted in a
benefit-cost ratio of 8:1, without considering public health,
environmental, or other ancillary benefits (Cooper 2017).

While zero-emission transportation is ultimately neces-
sary to achieve transportation emissions reduction targets,
fuel efficiency standards are imperative for reducing GHG
emissions as zero-emission vehicle markets mature and
proliferate. Although few NDCs currently address such
standards, the Global Fuel Economy Initiative (GFEI)
calls for an aggressive increase in fuel economy standards,
including a 90 percent reduction in CO, per kilometer
emissions by 2050 (relative to a 2005 baseline) for pas-
senger light-duty vehicles, 70 percent for heavy-duty
trucks, 95 percent for two- and three-wheel vehicles, and
95 percent for transit buses. Achieving these targets will
require dramatic increases in overall fuel economy, such
as doubling the fuel economy for passenger light-duty
vehicles by 2030. A focus on heavy-duty vehicle efficiency



is also critical; only Japan, the United States, Canada,
China, and India currently have fuel economy programs
addressing this sector, with Mexican, Korean, and Euro-
pean programs in development (GFEI n.d.). These targets
are achievable only through the mass introduction of zero-
emission vehicles and decisive steps to curb the global
trend toward private vehicle ownership.

While fuel efficiency standards are necessary for reducing
greenhouse gas emissions from the transportation sector,
they are insufficient to achieve the degree of decarboniza-
tion necessary to avoid the most severe effects of climate
change. Electrification—in conjunction with decarboniza-
tion of the power sector—is needed. Yet most current
NDCs do not directly address electrification of the trans-
port sector.

Zero-emission vehicle programs, such as those imple-
mented in California and China, provide examples of the

Figure 13 |

regulatory and policy levers needed to compel automakers
to transition away from fossil fuels. When zero-emission
vehicle mandates are applied to the automotive sector and
combined with carefully managed incentive programs for
automakers and consumers, governments can truly man-
age transport-related emissions to acceptable levels over
time. Much of the success in accelerating electric vehicle
adoption in China and California is due to the artful appli-
cation of both incentive and mandate policies directed
toward industry and consumers.

Of the zero-emission technologies currently available,
electric vehicles offer the most immediate and profound
benefits. While fuel-cell vehicles may grow in feasibility
over time, electric powertrains are much more evolved
and economical today across most vehicle categories—
particularly for passenger transport. Battery prices have
fallen more than 80 percent since 2010, to a global
average of US$176 per kilowatt hour (kWh) in 2018.
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Bloomberg expects average battery pack prices to reach
US$94 per kWh by 2024—before the end date of most
NDCs—and US$62 per kWh by 2030. Tesla expects

to break the US$100 per kWh barrier even sooner, by
2020 (Bloomberg New Energy Finance n.d.). Bloomberg
also notes that battery manufacturers are becoming
increasingly adept at finding ways to reduce their exposure
to higher costs for expensive metals, such as lithium and
cobalt, in their manufacturing process. Continuing cost
reductions and innovation in batteries are key elements of
the opportunity for transport electrification.

In fact, research institutes, policymakers, automakers,
and advocacy groups all generally agree that mass adop-
tion of plug-in EVs is inevitable and, in some places, such
as China and Norway, already under way. The future is
never certain, but the preponderance of evidence is that
the global stock of personal EVs will minimally exceed
100 million by 2030 (not including two- and three-wheel
vehicles) and some project 250 million new electric vehicle
(EV) sales by 2040. This growth in EV adoption is also
expected to occur with buses, trucks, and other commer-
cial vehicles (see Figure 13).

Despite the anticipated global growth in EV adoption,
much of the world is currently moving glacially toward
adopting clean vehicles. Most of the electric vehicles on
the road in 2030 and beyond are projected to reside in
China, Europe, and the United States. While it is impor-
tant for these regions to continue accelerating electrifica-
tion, all countries need to begin enacting proactive policies
that will ensure an equitable transition away from the
polluting vehicle technologies of the last century. Just as
energy sector NDCs include specific renewable energy
targets, NDCs for transport should include specific targets
for zero-emission kilometers traveled (as a percentage

of total kilometers) in addition to overarching targets for
transport sector emissions reductions.

Synergies with sustainable development

An often overlooked aspect of electric vehicles is their
integral relationship with the electric grid. Being able

to store renewable energy is vital to mitigating climate
change. By 2030, the amount of battery storage within
electric vehicles will cuamulatively reach more than 10
times the anticipated global market for all energy storage
services. Harnessing this capacity is essential to minimiz-
ing waste of financial and natural resources. The inherent
(and literal) connectedness between electric vehicles and
the electrical grid creates new opportunities to not only

20

improve the energy efficiency of the transport sector but
also to improve the overall efficiency and cleanliness of
the energy sector, advancing the Sustainable Develop-
ment Goals. Integrating vehicles into the grid also has the
potential to improve the grid’s resilience to shocks—for
example, from extreme weather events. Grid-integrated
electric vehicles can provide back-up power and facilitate
demand-response measures, among other services (EAC
2018). Figure 14 depicts the anticipated benefits from
the use of electric vehicles as energy storage devices for
enhancing renewable energy resources.

Using EV batteries to support renewable energy is just one
application of a range of services that can improve overall
grid efficiency and create new economic opportunities. But
these transformations will not take place automatically.
Leveraging electric mobility to improve the energy and
mobility sectors will require a framework and operating
guidelines to develop opportunities that would otherwise
be overlooked. Figure 15 presents an overarching frame-
work for optimizing electric mobility systems to maximize
benefits to both the power and transport sectors based on
the following common sustainability goals:

Reducing GHG emissions in the energy and mobility
sectors

Improving local air quality by reducing small particu-
late emissions in the energy and mobility sectors

Providing for equitable access to safe, reliable, and
sustainable electricity and transportation

Improving overall quality of life for communities that
incorporate electric mobility

Addressing barriers to implementation

The framework in Figure 15 links three technical ele-
ments (vehicles, batteries, and charging infrastructure)
with objectives such as fostering renewable energy and
mobility to best achieve sustainability goals. It can lever-
age the dual nature of electric mobility systems to make
sweeping improvements not attainable through traditional
siloed approaches to energy and mobility. Using electric
vehicles to store power is just one step planners can take
to achieve more sustainable living. For example, the siting
and pricing of public charging stations can be a tool to
promote densification or lure drivers away from congested
corridors. Planners may need to weigh competing goals.
The ideal locations for public charging from a mobility
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perspective may conflict with the ideal locations from

an energy management perspective, so a multivariate
analysis is required to optimize for multiple constraints.
More importantly, the failure to optimize in this manner
will lead to suboptimal systems that reinforce negative
externalities associated with the energy and transportation
sectors.

Through the lens of dual optimization of sustainable
mobility and energy, every charging point is an opportu-
nity to shape the future characteristics of transportation
and energy management. Optimization of the entire
electric mobility system requires new areas of research
and standards of practice to adapt traditional principles
to a modern context and gauge impacts across sectors.
From this perspective, the improvement of transporta-
tion through electrification should be measured by both

tailpipe emissions and net benefit to upstream emissions
from the grid, rather than simply treating the energy
sector as an unrelated entity with its own objectives and
measures of performance.

The emission reduction potential for the energy sector
derived from the mobility sector (through grid-integrated
EVs) should be addressed NDC content pertaining to both
sectors. Integrating national policy between these sectors
can be a powerful tool to force collaboration and planning
that would otherwise be difficult to achieve. Moreover,
calling out the ability of EVs to support energy sector
emissions objectives within NDCs reaffirms the perspec-
tive that electric vehicles are both energy and mobility
assets and will spur new thinking that will lead to techno-
logical advancement and economic growth.
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Reflecting the opportunities in the NDCs

Governments can reflect these opportunities in their NDCs
by committing to NDC targets and measures such as the
following:

New or strengthened fuel efficiency standards
Vehicle electrification targets

Zero-emissions vehicle mandates and incentives
Internal combustion engine phase-out goals
Investments in charging infrastructure

Vehicle-to-grid integration measures

Amplify Avoid and Shift Solutions, Including
Land Use and Mobility Planning, Public
Transport, Walking, and Cycling

As described earlier, Avoid and Shift policies are narrowly
covered in the current NDCs. Meeting carbon reduction
targets means going beyond efforts to improve efficiency
of growing fleets, particularly for motor vehicles. NDCs
will be comprehensive only when they consider efforts to
reduce unnecessary travel and shift to low-carbon trans-
port modes.

Reduced Emissions
Equitable Access
Improved Quality of Life

Improved

Mobility
Systems

In this section we cover the opportunities for enhancing
transport in the NDCs from the perspective of Avoid and
Shift strategies.

Avoid

Avoid strategies seek to reduce motorized trips and

trip lengths, as well as encourage trips in low-carbon
transport. These strategies can play a significant role in
achieving sectoral benchmarks. They can help plan cities
where people take fewer or shorter vehicle trips and travel
more by public transport, cycling, or walking. They can
also provide rural areas with better access to services

and opportunities. Among the many ways NDCs may be
enhanced under Avoid measures, the following are espe-
cially promising and ripe for inclusion in NDCs.

Removing fuel subsidies. Fuel subsidies make vehicle
travel less expensive, thus inducing people to travel

more and consume more fuel, regardless of fuel economy
standards. NDCs should seek to eliminate fuel subsidies.
Removing all fossil fuel subsidies would cut global carbon
emissions by 6.4—8.2 percent by 2050. It would also save
money. Fossil fuel subsidies cost US$5.2 trillion per year
according to a recent study that accounts for other costs,
such as air pollution and climate abatement, as well as the
subsidy (Coady et al. 2019). Although subsidies making it

22



cheaper to buy fuel are politically popular, they are not the
most effective ways to help the poor, who depend more on
public transit, cycling, and walking (Arze del Granado et
al. 2012).

Some countries have begun to remove fossil fuel subsidies
and replace them with increased support for renewables
and energy efficiency. The Philippines, Peru, and Morocco
are reported to be making progress in this direction (Mer-
rill et al. 2017). Ensuring a just transition is important in
this context.

Managing transport demand. One policy innovation
that is increasingly being discussed and implemented is
managing demand for transport through measures such
as congestion pricing. Congestion pricing restricts driving
by charging vehicles to enter cordoned areas in the core of
the city. It has been implemented successfully to reduce
vehicle emissions and induce sustainable transport in Sin-
gapore, Stockholm, and London. Most recently, conges-
tion pricing was approved for New York City. NDCs, where
possible, should seek to enable or incentivize such policies
in cities. Countries can create laws to promote conges-
tion pricing in cities or establish programs to support the
creation of congestion charges and pricing in cities and
states. With the emergence of ride-hailing applications
that may steer people away from public transit and toward
private vehicles, restricting or imposing a cost on private
vehicle use in congested cities has become more urgent.
Other forms of transport demand management—includ-
ing low-emission or car-free zones, parking policies, and
employer-commuter policies—may also be supported by
national governments.

Enacting sustainable land use planning and regu-
lations. There is a well-known saying that a good land
use plan is a good transport plan. This applies to transport
emissions as well. Land use plans and zoning regulations
that promote connected streets, mixed uses, and compact
development centered around public transport discourage
vehicle travel and cut emissions (Newman and Kenworthy
1989; Ewing et al. 2008). NDC commitments on transport
should be linked to national urban development policies to
promote compact growth with connected street networks
focused on urban roads rather than expressways. The
NDCs can include commitments to national policies that
encourage land use plans to favor movement of people
over the movement of motor vehicles. Examples of such
measures are national urban growth, economic develop-
ment, and housing construction programs favoring com-

pact urban development connected to public transport and
street-based and mixed land use planning that encourages
cycling, walking, and other forms of sustainable transport.

Examples of actions in this area include Ethiopia’s first
NDC that includes a commitment to complement trans-
port investments with urban planning for mixed use,
compact, and polycentric cities that result in “shorter
distances travelled to reduce transport/traffic related GHG
emissions.” In addition, the Colombian Nationally Appro-
priate Mitigation Action (NAMA) on transit-oriented
development integrates sustainable mobility with land use
development; it focuses public and private development
around transit stations and provides a strategy for imple-
menting this approach on a larger scale (Kooshian and
Winkelman 2018). To support public transport demand,
U.S. cities like Minneapolis and states like Oregon have
recently abolished single-family zoning and the require-
ment that builders provide a certain amount of parking.

Sustainable mobility plans. Land use planning should
be complemented by national sustainable transport plans
and city-level sustainable urban mobility plans (SUMPs).
Enhanced NDCs can include commitments to prepare
such plans and require or help city governments to pre-
pare them along certain guidelines, potentially in connec-
tion with federal transport funding programs. Globally,
more than 800 SUMPs have been identified, with over 60
percent being implemented in European cities (SLoCaT
2018). The process of preparing SUMPs specifically priori-
tizes more sustainable modes of transport: public trans-
port, cycling, and walking. Some progress has been made
by countries outside of Europe. For example, in Brazil,

all cities with more than 20,000 residents are required to
prepare an urban mobility plan.

Shift

NDC transit commitments oriented toward Shift strategies
should focus on switching to or retraining travel through
low-carbon transport, such as public transport, cycling,
and walking, and away from private motor vehicles. This
means creating policies and financial environments for
countries and cities to plan and implement high-quality
public transport and citywide connected and well-planned
bicycle and pedestrian infrastructure.

Providing high-quality public transport. By invest-
ing in high-quality public transport (i.e., reliable, safe,
frequent, direct, connected, and accessible) with com-
muter catchments that prioritize safe cycling and walking,
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governments can shift passenger travel toward travel
modes with less emissions. NDCs can include programs
to finance bus rapid transit (BRT), metro systems, trams,
light rail transit (LRT), and commuter rail that offer
people access to opportunities within cities and reduce
emissions. In countries with large shares of informal tran-
sit or paratransit (i.e., minibus taxi networks), programs
to improve the quality of such services should also take
priority. One analysis found that, taken together, a “fuel
economy goal with better public transport, walking, and
cycling could cut annual urban passenger transport CO,
emissions in 2050 by 55 percent below what they might
have been otherwise, and to 10 percent below 2010 levels”
(Repogle and Fulton 2014).

Public transport plays a key role in achieving this goal.
Large benefits would come from investments adding
BRT, metro, LRT, and commuter rail, especially in the
United States and developing countries (See Figure 16).
These estimates do not consider further gains that could
be achieved through bus fleet electrification or upgrading
informal (paratransit) networks.

Figure 16 |

Ambitiously expanding and retaining cycling and
walking. There is a clear opportunity to integrate robust
cycling and walking plans and policies into the NDCs.
Given the nearly zero-carbon emissions of walking and
cycling (including scooters), shifting toward these modes
provides large potential benefits in mitigating emissions
from transport. One in-depth analysis of global cycling
potential found that a dramatic increase in cycling could
save society US$24 trillion in energy, vehicle, and infra-
structure costs cumulatively between 2015 and 2050 and
cut CO, emissions from urban passenger transport by
nearly 11 percent in 2050 compared with a Shift scenario
without a strong emphasis on cycling (Mason et al. 2015).
NDCs can include commitments to create or strengthen
policies and programs to provide for and promote cycling
and walking. Many countries can build on existing poli-
cies. A 2016 UN Environment Programme report that
surveyed cycling and walking issues and policies in 25
low- to middle-income countries across Africa, Asia, and
Latin America found that most had a policy at some level
intended to give cycling and walking more attention (UN
Environment 2016). But it also found that commitments
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Figure 17 |
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varied widely from “relatively insubstantial” sections

in a general transport or mobility policy to “standalone
national walking and cycling policies.” Figure 17 shows
that Latin American countries in the survey had more
plans and policies for nonmotorized transit (NMT) than
African and Asian countries.

Countries can give these modes priority within the trans-
port network. Options for NDC enhancement include
commitments to develop and implement cycling and
walking policies, to designate dedicated funding to such
programs, and to dedicate a certain amount (e.g., at least
20 percent) of transport budgets to cycling and walking
infrastructure. Commitments to gather better data and to
address concerns of key users such as women, children,
and the elderly can also provide valuable benefits.

30% 40% 50% 60% 70% 80% 90% 100%

Synergies with sustainable development

Countries can also connect nonmotorized transit to resil-
ience planning and the SDGs, mainly through land use
and mobility planning. The impacts of extreme weather
events, natural disasters, and other events caused by
climate change can be avoided or reduced by enhancing
the resilience of infrastructure, including considerations
for climate change in planning transport systems, building
capacity, and incorporating transport asset management
lifecycles. Integrating resilience into transport planning is
relatively new. For example, in the United States, the U.S.
Department of Transportation as well as metropolitan
and statewide transportation planning regulations require
or suggest planning for natural disasters, climate, and
weather extremes.
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Addressing barriers to implementation

Enhanced NDCs in these areas can help overcome barriers
in the following two key ways:

By identifying finance needs for sustainable transport
solutions, the NDC can help channel finance, par-
ticularly climate finance that may not be prioritizing
transport, to support them.

The NDC could commit to conducting capacity-build-
ing initiatives among local officials who need them.

Implementing large-scale measures to maintain and
increase sustainable transport modes such as public
transport, cycling, and walking can be a challenge. Gov-
ernments need to wrench themselves free from assump-
tions, habits, and interests hardened by years of catering
to private vehicles. This dependence on private vehicles
has concentrated investments and planning that promote
high-carbon modes of heavy vehicle travel. Government
institutions, laws, regulations, and finance often perpetu-
ate a legacy of directing investments and policies toward
the use of private automobiles, as is evident by urban
expressways, wide roads, a lack of investment in BRT or
metro, and nonexistent or poor cycling and walking facili-
ties. Countries will need policy innovations to override
this tendency and will need to navigate an array of issues
from establishing new finance programs to addressing
the concerns of policymakers who may not be users of
public transport, to establishing capacity and knowledge
of sustainable transport planning as opposed to highway
planning and engineering.

Implementing these actions is less about the resources avail-
able than the way existing resources are allocated. Shifting
trips to sustainable transport means channeling investments
toward more public transport, cycling, and walking. A report
on NDCs that investigated opportunities for policy shifts
ranging from fuel subsidies that foster carbon emissions to
low-carbon transport notes that “by actively investing in pub-
lic transportation infrastructure at the same time as reducing
fossil-fuel subsidies and increasing conventional taxation on
transport fuels, governments could reduce demand (energy
saving) and encourage switching, and therefore could
potentially influence and increase emission reductions from
subsidy reform” (Merrill et al. 2015).
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Reflecting the opportunities in the NDCs

Governments can reflect these opportunities in their NDCs
by including the following:

Modal shift targets (e.g., a certain percentage of trips
within cities to be done by public transit, cycling, or
walking)

Kilometers of high-quality public transit (e.g. BRT,
LRT, metro)

Infrastructure for cycling and walking (e.g., kilometers
of protected cycling infrastructure, bicycle share
systems, standards for inclusion of pedestrian
infrastructure)

Elimination of fuel subsidies and reinvestment into
sustainable mobility

National policies requiring creation of sustainable
urban mobility plans in cities

Land use policies preferring transit-oriented develop-
ment (rather than urban expressways) and compact
development of towns and villages in rural areas

Transport demand management programs that
support local implementation of congestion or road
pricing, a reduction in the supply of parking, and com-
mute trip reduction programs

National public transport policies and finance pro-
grams

National cycling and walking (nonmotorized trans-
port) policies and finance, as well as national road
safety strategies embracing a “safe system” approach

Linking with the health sector on plans to support
nonmotorized transport to foster physical activity and
road safety

Freight (mostly road freight) was responsible for 41 percent
of total transport CO, emissions in 2015. In non-OECD
countries, this share is even higher; for example, 53 percent
in India (SLoCaT 2018). Under business as usual, freight
demand (in metric tons per kilometer) is expected to grow
by 100 to 230 percent by 2050, raising emissions along
with it. Road freight emissions alone are projected to grow
significantly, nearly doubling from 2.5 GtCO, in 2014 t0 4.6
GtCO, in 2050 under business as usual (ETC 2018).



Table 1 |

STRATEGY ESTIMATED POTENTIAL ENERGY ENABLING POLICIES AND HOW
BENEFIT REFLECTED IN NDCS

High-capacity vehicles (larger trucks that improve
efficiency)

Optimized routing

Platooning (driving heavy-duty trucks [primarily
tractor-trailers or rigid trucks] in a single line with
small gaps between them to reduce drag to save
fuel during highway operations)

Improved vehicle utilization

Backhauling (using return trips formerly run
without cargo to transport goods, thereby
reducing trips)

"Last-mile" efficiency measures

Re-timing urban deliveries

Urban consolidation centers (grouping shipments
from multiple shippers and consolidating

them onto a single truck for delivery to a given
geographic region)

Co-loading (using supply chain collaboration
within a company or across firms to increase
vehicle load on outbound operations)

Physical internet (open, global logistics system
enabling efficient delivery based on sophisticated
real-time data)

Source: Adapted from IEA 2017,

20% or more, depending on rebound effect

5-10% intracity, 1% long haul

5-15%, depending on assumptions

Substantial but difficult to quantify

Substantial but difficult to quantify

1-5%

Difficult to estimate and generalize

Vehicle activity, fuel use, and CO, emissions
within urban centers can be reduced
by 20 to 50%

5-10%

Work to date suggests 20% systemwide efficiency
improvement

Performance-based standards

Real-time routing data based on geographic
information systems (GIS). Easing of delivery time
constraints

Vehicle communication and automation
technologies

Better data collection (enabled by ICT)
Collaboration and alliances among carriers and
logistics companies

Collaboration and alliances among carriers and
logistics companies (through freight exchanges)

Allocation and prediction of dynamic demand to
prepare for demand peaks. Increased
competition, including market entry of freight
service providers

Incentives to shipment receivers to accept the
insurance and logistical impacts of shifting to
early-morning and off-hour deliveries

City regulatory policies to reduce congestion and
promote air quality

Legal and regulatory frameworks to promote
energy savings while protecting companies'
intellectual property rights

Legal and regulatory frameworks; ICT to collect,
process and protect proprietary data
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Despite freight’s significant share in transport emissions,
it is mentioned in only about a third as many NDCs as

is passenger transport (SLoCaT 2018). This gap in the
current NDCs—combined with significant technologi-

cal advances over the past several years—sets the stage
for countries to strengthen their NDCs by addressing
freight emissions. Although emissions from freight can
be reduced via Avoid, Shift, and Improve strategies, the
largest abatement potential lies in accelerating the transi-
tion to zero-carbon fuels (Energy Transitions Commission
2018).

Avoid and Shift strategies to promote freight efficiency

Improving logistics and operational efficiency—for exam-
ple, by using information technology to optimize freight
routes, improve load factors, and eliminate backhauls—
has the potential to abate an estimated 0.8 gigatonnes of
carbon dioxide equivalent (GtCO,e) in 2050 (ETC 2018).
For urban freight, “last-mile” solutions, such as consoli-
dating delivery at the city, neighborhood, or building
level, can not only cut emissions but also improve safety
and air quality in densely populated urban areas. Shifting
strategies—for example, toward nonmotorized modes like
e-trikes—could be deployed for urban freight.

Shifting diesel road freight to less carbon-intensive rail
and shipping is also possible in some countries, offering
an estimated 0.6 GtCO_e in abatement potential in 2050
(ETC 2018). Policymakers have explored options such as
disincentivizing road freight through heavy-duty vehicle
road tolls, investing in infrastructure to reduce rail bottle-
necks, and mandating longer trains on major rail corridors
(Frey et al. 2014). The Energy Transitions Commission
(2018) notes that “in some countries, such as India, where
rail freight subsidizes passenger rail, there is a clear politi-
cal incentive to shift more transport to rail because the
increase in revenues could be used to improve passenger
services.”

Table 1 summarizes strategies to improve road freight
efficiency, potential energy savings, and enabling policies
and how they could be reflected in NDCs.

Accelerating freight electrification

By far the greatest opportunity to reduce freight emis-
sions lies in switching road freight —especially heavy-
duty trucks—to lower- or zero-carbon fuels. The Energy
Transitions Commission (2018) reviewed decarboniza-
tion pathways for heavy-duty transit—including lique-
fied natural gas (LNG) and biofuels as transition fuels,
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hydrogen fuel-cell vehicles, and battery-electric vehicles
(with and without catenary wiring)—and concluded that
electric drivetrains were most likely to dominate in the
long term due to cost advantages. They see a very limited
role for LNG and biofuels and some potential for hydrogen
fuel-cell vehicles for long-haul freight, and catenary wiring
on major freight routes, depending on developments in
battery density and charging speed.

The feasibility of electrifying road freight represents a
marked shift from even a few years ago, when heavy-duty
trucking was seen as difficult to decarbonize and electrifi-
cation was not viewed as an option. Declining battery costs
have made commerecial electric trucks increasingly avail-
able, while falling renewable energy costs help ensure that
electrification results in decarbonization.

As discussed in the electrification section on page

18 (“Accelerate Electrification while Continuing to
Strengthen Fuel Efficiency”), cheaper batteries are a
major driver underpinning new, advanced transportation
opportunities in heavy-duty transit. Battery costs are a key
determinant of the feasibility of heavy-duty truck electri-
fication because the battery pack accounts for the upfront
cost increase of electric trucks over diesel (Sripad and
Viswanathan 2019).

Manufacturers are coming out with a variety of new mod-
els of electric heavy-duty trucks. At least 13 major original
equipment manufacturers, such as Daimler Chrysler,
Cummins, Kenworth, and Mercedes Benz, are developing
electric models. At least 17 models of heavy-duty trucks
have been introduced since 2017, including long haul (4
models), regional-haul (6), refuse trucks (1), yard trucks
(2), and urban delivery models (Global Automotive &
Transportation Research Team at Frost & Sullivan 2017).
In September 2019, Amazon announced it would order
100,000 electric delivery trucks from Rivian as part of an
effort to go carbon-neutral by 2040 (Etherington 2019).
The continued investment in electric vehicles on the part
of major manufacturers is important to advance electric
trucking.

The potential benefits of heavy-duty truck electrification
are substantial. Road freight accounted for 7.3 percent
of global greenhouse gas emissions in 2015 (OECD/IEA
2017; Global Carbon Atlas n.d.). Electrifying trucking—in
tandem with decarbonizing the power sector—has the
potential to eliminate those emissions. In addition, new
analyses suggest that electric trucks can be owned and
operated at a lower cost than diesel trucks. Assuming



electricity rates that reflect the actual power system costs
of serving off-peak trucking loads, it is estimated that net
savings (including amortized charging infrastructure cost)
of electrifying a single truck in California or Texas may
be up to $148,000 over the truck’s lifetime, which is only
44 percent of its lifetime diesel fuel cost (Phadke et al.
2019). The California Air Resources Board preliminarily
estimated that the total cost of owning an electric truck
(a regional day tractor with a 510 kWh battery), including
EV infrastructure, will be lower than that of a diesel truck
by 2024 (and will remain lower than that of a hydrogen
truck for the lifetime of the study). They estimate that

the upfront vehicle cost will remain one-third higher for
electric than for diesel trucks through 2030, with lifetime
savings coming from fuel and maintenance costs (Cali-
fornia Air Resources Board 2019). Supportive electricity
pricing policies will be key for realizing fuel cost savings
from electrification.

Synergies with sustainable development

Freight electrification and efficiency offer synergies with
other sustainable development goals. Reducing urban

air pollution, which is addressed by SDG 11, is a major
cobenefit of truck electrification. Heavy-duty trucking

is substantially and disproportionately responsible for
nitrogen oxide (NO_ ) emissions in particular. NO_gases
are central to the development of ground-level ozone

and small particulate matter (PM2.5) (ICCT 2017). Road
transport as a whole was responsible for 40 percent of NO_
emissions in the European Union in 2011, more than any
other sector (Icopal n.d.); heavy-duty trucks contribute 55
percent of NO_emissions in India’s transport sector (Gut-
tikunda and Mohan 2014) and are expected to contribute
a third of NO_from the U.S. transport sector (US EPA
2018). Ports are already using electrification to improve
air quality (Port of Los Angeles n.d.). For example, the
ports of Los Angeles and Long Beach are conducting a
demonstration project that will deploy over 23 battery-
electric Class 8 trucks by 2020 to travel between the ports
and local and regional distribution centers, and provide
the direct current (DC) fast-charging and regular charging
infrastructure needed to support them (Descant n.d.).

Addressing barriers to implementation

NDCs can help address barriers to freight efficiency and
electrification. On the efficiency side, legal frameworks
restricting anticompetitive behavior pose barriers to
backhauling, improved vehicle utilization, and the physi-
cal internet (digital transportation networks). Growing
demand for just-in-time delivery affects optimized rout-

ing, “last-mile” efficiency measures, re-timing of urban
deliveries, and co-loading (IEA 2017). As companies
and governments experiment with the enabling policies
outlined in Table 1, solutions are developing.

Regarding electrification, one major area that merits
attention is integration of charging stations with the
electricity grid, in terms of both generation and transmis-
sion and distribution capacity. If trucks can charge off-
peak, the added electricity generation capacity required
to power them may be minimal, as electricity grids are
built to support system peak and thus have slack capacity
during most hours of the year. New analysis demonstrates
this in Texas and California (Phadke et al. 2019). In the
high renewable energy penetration scenarios of the future,
opportunities may exist for trucks to charge when there

is excess renewable energy production. Accordingly,
designing electricity tariffs to encourage off-peak charg-
ing is important to minimize overall cost to the electricity
system: designing demand charges to be peak-coincident
and structuring energy charges to reflect real-time prices
will incentivize trucking loads to respond to real-time
grid constraints. NDCs could commit to measures to help
integrate charging with the grid.

Transmission and distribution (T&D) grid integration con-
cerns are another important implementation issue. Large-
truck charging stations may be connected at the transmis-
sion level rather than the distribution level. The impact of
charging stations can be minimized by strategically siting
them where excess T&D capacity exists; however, poten-
tial grid upgrade costs to accommodate charging loads
merit further study. Charger siting and station rollout to
support increasing numbers of electric trucks are related
issues to address. Infrastructure siting challenges will dif-
fer for local, regional, and long-haul trucking.

Highlighting these implementation issues in the NDC and
committing to measures to address them can help channel
attention and resources to ensure that they are overcome.

Reflecting the opportunities in the NDCs

Governments can promote these measures via enhanced
NDCs by committing in their NDCs to do the following;:

Adopt performance standards for high-capacity
vehicles

Invest in information technology and incentivize the
adoption of such technology for efficiency-saving
purposes
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Create incentives for companies engaging in
efficiency-saving practices such as backhauling and
re-timing urban delivery

Create incentives for cities that adopt policies to
reduce congestion

Develop green freight zones/corridors

Reform legal and regulatory frameworks that
currently act as barriers to co-loading and the physical
internet

Adopt vehicle electrification targets (passenger and
freight, light-duty and heavy-duty vehicles)

Adopt phase-out targets for internal combustion
engines

Adopt charging infrastructure targets and policies
(e.g., providing funding for charging infrastructure in
different geographic areas and locations to support EV
deployment targets, with requirements for the type of
charging equipment and minimum technical specifica-
tions)

Revise electricity policy to reward off-peak charging (e.g.,
implementing a tariff structure that reflects wholesale
prices, like having lower electricity prices midday and
overnight and higher prices in the evening)

Sections 1—4 have reviewed the transitions necessary in
the global transport sector to achieve climate and sustain-
able development objectives, the treatment of the sector
in the current NDCs, and key opportunities to enhance
transport action. Users of this guidance are now ready

to undertake a step-by-step approach to identify ways to
enhance their own countries’ NDCs via the transport sec-
tor, as shown in Figure 18. Users should also consult the
overarching guidance in Enhancing NDCs on considering
adaptation-related NDC enhancement and on communi-
cating NDCs in a clear and transparent manner consistent
with the Paris Agreement.

As outlined in Enhancing NDCs, the critical first step is to
establish a clear and inclusive process for NDC enhance-
ment. This exercise is, of course, broader than the trans-
port sector, but in the context of this guidance, it is impor-

30

tant to ensure institutional arrangements and stakeholder
processes that engage perspectives critical to the transport
sector. For example, countries should consider ways to
integrate climate and transport sector planning processes.
To better align NDCs with national transport plans, the
consultation process should involve stakeholders such as
transport sector planning authorities, energy planning
authorities, and finance authorities, as well as authorities
representing other sectors with which transport interacts
in critical ways, such as land use, forests, and agriculture.
Likewise, the NDC consultation process will benefit from
involving nonstate and subnational actors. Transport
service providers, equipment manufacturers, and subna-
tional governments like cities are usually responsible for
implementing many transport policies and actions. Civil
society representatives such as consumer groups, resident
welfare associations, and workers’ unions, also have a
direct interest in transport services, and their support is
critical to the success of a shared strategic vision for the
transport sector.

The NDC stakeholder process should build in opportuni-
ties for feedback and learning from affected stakehold-
ers and those responsible for implementing transport
policies on the ground. Such a setup helps to monitor
progress, make corrections as needed, and raise ambition
when opportunities arise. Finally, while noting that NDC
development is an exercise of sovereign rights, donors
and international communities can support countries
with financial and technical assistance across all steps,
including capacity building, to help countries collect data,
develop scenarios, and generate policy ideas in time to
inform the NDC process (GIZ 2017).

In taking stock of progress to date, countries may wish

to consider transport-related projections (for example,

of demand, energy, fuel source, and emissions), as well

as existing transport policies and their implementation
status. Likewise, subnational and nonstate actors’ commit-
ments and policies on transport—whether individual or as
part of transnational initiatives such as EV100 (a global
initiative led by The Climate Group to bring together com-
panies to accelerate the transition to electric vehicles)—
will be important factors. Countries may also wish to take
stock of progress on their transport-related development
objectives, as well as the availability and flow of finance for
transport.
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Take Stock of Long-Term Objectives

Section 2 reviewed key long-term considerations for the
transport sector, including the transitions needed to
achieve the goals of the Paris Agreement and the relation-
ship between transport and the SDGs. At the national
level, this is also the appropriate stage for countries to
review the treatment of transport in their long-term
strategies and national long-term development plans, if

applicable.

Identify Options for Enhancement

In this step, users will apply the set of diagnostic questions

outlined in Enhancing NDCs to the transport sector. The
questions are as follows:

Improving Paris alignment

Does the treatment of the transport sector in the
existing NDC align with the transitions needed in the
transport sector to achieve the Paris Agreement tem-

perature goals?

Reflecting new developments, innovation, and best practices

Does the initial NDC reflect up-to-date assumptions
regarding available transport-related technologies and
their costs? (Technologies and costs related to elec-
trification and charging infrastructure, as outlined in

Section 4, may be particularly relevant.)
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" Does the initial NDC reflect the relevant plans, poli-

cies, and measures that are being implemented and

considered at the national level (as identified in
the stock-taking exercise above) or that ought to be
considered based on available best practices, such as

those outlined in Section 4?

Does the initial NDC reflect the relevant plans, poli-
cies, and measures that are being implemented and
considered by nonstate and subnational actors (as

Filling the gaps

identified in the stock-taking exercise above)?

Box 3 | Ideas for Reflecting Transport Enhancements in an NDC

Maximizing the benefits

= Does the initial NDC maximize synergies and reduce
potential conflicts between the transport sector and
development objectives, including climate resilience?

" Does the NDC address all the relevant transport
modes and subsectors?

GHG targets

Strengthen an existing economywide target
to take into account abatement opportunities
in transport

Create a new economywide target that
considers ambitious transport abatement
options

Strengthen or create an ambitious, transport-
specific GHG target (e.g, reduce GHG
emissions from the transport sector by X%
by 2030)

Non-GHG targets for transport

Modal shift targets (e.g., a certain percent-
age of trips within cities to be done by public
transit, cycling, or walking)

Targets for kilometers of high-quality public
transit (e.g., bus rapid transit, light rail transit,
or metro)

Targets for cycling and walking infrastructure
(e.g., kilometers of protected cycling infra-
structure, bicycle share systems, standards
for inclusion of pedestrian infrastructure)

Vehicle electrification targets (passenger
and freight, light-duty and heavy-duty
vehicles)

Phase-out targets for internal combustion
engines

Charging infrastructure targets

Policies and measures

Charging infrastructure policies (e.g., provid-
ing funding for charging infrastructure in
different geographic areas and locations to
support electric vehicle deployment targets,
with requirements for the type of charging
equipment and minimum technical specifica-
tions)

Electricity policy that rewards off-peak
charging (e.g., implementing a tariff structure
that reflects wholesale prices, like having
lower electricity prices in the midday and
overnight and higher prices in the evening)

Elimination of fuel subsidies and reinvest-
ment in sustainable mobility

National policies requiring creation of sus-
tainable urban mobility plans in cities

Land use policies preferring compact devel-
opment of towns and villages in rural areas
and transit-oriented development rather than
urban expressways

B Transport demand management programs

that support local implementation of conges-
tion/road pricing, reduced supply of parking,
and commuter programs

National public transport policies and
finance programs

National cycling and walking (nonmotorized
transport) policies and finance, as well as
national road safety strategies embracing
“safe system" approach

Linking with health sector on plans to sup-
port nonmotorized transport as measures to
foster physical activity and road safety

Performance standards for high-capacity
vehicles

Investment in information technology and
incentivizing the adoption of such technol-
ogy for efficiency-saving purposes

Policies that incentivize companies to
engage in energy-saving practices such as
backhauling and re-timing urban delivery

Policies that incentivize cities to adopt poli-
cies to reduce congestion

Policies for green freight zones and corridors

Reform of legal and regulatory frameworks to
support co-loading and the physical internet

Alignment with long-term decarbonization

B Complement near-term solutions (internal

combustion engine efficiency improvements,
compressed natural gas, biofuels) with long-
term measures promoting electrification
alongside Avoid and Shift policies
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Enhancing NDCs: Opportunities in Transport

Addressing finance and implementation issues

7 Could the NDC better reflect finance needs for imple-
menting transport-related finance action? Could it
better align finance flows with climate goals in the
transport sector; for example, by addressing fuel
subsidies?

I Does the NDC address important cross-sectoral inter-
actions; for example, the link between the transport
and power sector outlined in Section 4?

2 Could the NDC otherwise facilitate strengthened
implementation; for example, by including commit-
ments to address implementation barriers outlined in
Section 4°?

Working through this list of questions will help users to
create a list of enhancement options for the transport
sector.

Aggregate, Iterate, and Refine

Along with enhancement options for other sectors, and
for the economy as a whole, the transport enhancement
options can be analyzed and prioritized on the basis of
selected criteria, such as GHG reduction potential, feasi-
bility, benefits, and costs. This step should be undertaken
as part of the broader NDC enhancement process, as out-
lined in Enhancing NDCs, rather than at the sector level.

Reflect Enhancements in the NDC

Once countries have identified a set of options that are
applicable to their circumstances, they can consider vari-
ous approaches to reflecting these options in an enhanced
NDC. These include incorporating additional transport
sector action into an economywide GHG target, setting
one or more specific targets for the transport sector, com-
mitting to specific policies and actions, and committing to
implement the NDC in alignment with long-term decar-
bonization. See Box 3 for examples of each category.

These options are not mutually exclusive; countries can
employ any number of them. Transport sector GHG
mitigation information can be integrated into the econo-
mywide targets or presented as separate sector targets

or policies. If the transport sector is not covered in the
economywide target, or the country chooses not to present
an economywide target, a country can set sector-specific
GHG mitigation targets and policies to make use of
transport’s mitigation potential to raise mitigation ambi-

Box 4 | Tools and Resources for Addressing
Transport in NDCs

Below are some key resources, including sectoral outlooks across
regions, and policy guidance that may further inform policymakers
wishing to enhance the role of transport in their NDCs.

Transport and Climate Change 2018: Global Status Report: The
Partnership on Sustainable, Low Carbon Transport (SLoCaT) is leading
the production of regular Transport and Climate Change Global Status
Reports (TCC-GSR) to bring together information streams on transport
and climate change and to offer policymakers and practitioners three
key elements (SLoCaT 2018):

B A big-picture analysis of transport activities at global, regional, and
national levels;

Monitoring of transport contributions to global agendas through a
central data repository on transport and climate change

Highlighted linkages between transport and climate action and
development cobenefits, such as energy efficiency, air quality, and
road safety

Transport in Nationally Determined Contributions (NDCs):
Lessons Learnt from Case Studies of Rapidly Motorising Countries. The
Advancing Transport Climate Strategies (TraCS) project, implemented
by the Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ)
and funded through the International Climate Initiative of the German
Ministry for the Environment, Nature Conservation, Building and Nuclear
Safety (BMUB), enables policymakers in partner countries to specify the
contribution of the transport sector to their NDCs.

Transport C0, and the Paris Climate Agreement: Reviewing the
Impact of Nationally Determined Contributions. This report introduces
NDCs and provides an overview of economywide CO, reduction targets.
It assesses the impact of transport commitments provided in NDCs

on national transport CO, emissions. Countries are clustered into four
groups based on transport-related information provided in their NDCs,
with estimates on the impact of transport CO, mitigation actions and
ambitions.

NDC Partnership’s Knowledge Portal: This portal helps countries
accelerate climate action by providing quick and easy access to data,
tools, guidance, good practice, and funding opportunities. The Know!-
edge Portal draws together the most relevant resources from partners
and other leading institutions on both reducing emissions and adapting
to the impacts of climate change.
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tion. Conversely, if a country has accounted for transport
emissions in the economywide target, it can still consider
setting sector-specific targets or policies to bolster action
and drive abatement in the sector, or presenting an indica-
tive sectoral breakdown of the economywide target to
enhance clarity and specificity of the NDC.

The overarching NDC enhancement guidance contains

a discussion of advantages and disadvantages of each of
these categories. It is important to note that the Paris
Agreement states that emissions reduction can be counted
toward only one country’s NDC, meaning the transfer of
mitigation outcomes between countries must result in a
corresponding adjustment to the mitigation accounting

of both countries to ensure the emissions reduction is not
double-counted.

Some tools and resources useful to countries integrating
transportation into their NDCs can be found in Box 4.
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Because transport is a major contributor to GHG emis-
sions, a robust approach to addressing it in NDCs is vital
if we want to reach targets identified in the Paris Agree-
ment, let alone push beyond them. Transport is also key
to people’s daily lives—how they travel affects their access
to jobs and services, their health and safety, and the costs
borne by households, communities, and whole economies.

This guidance has shown key opportunities to enhance
NDCs through a more robust approach using an Avoid-
Shift-Improve framework. NDCs can include measurable
targets in this next round, particularly by ramping up
actions to reduce demand for carbon-intensive travel and
to promote public transport, cycling, and walking. NDCs
can harness new technologies to accelerate electrification,
move freight more sustainably, and take other cost-effec-
tive and potent measures that have so far been missing.
Even countries with limited abilities to identify targets can
still make NDC enhancements in transport based on the
guidance provided here.

Although these opportunities are all within reach, they
will require serious policy commitments. They will need to
overcome a legacy of dependence on and planning around
carbon-intensive travel. Countries must dramatically shift
policies away from private motor vehicles with internal
combustion engines and unsound, unsustainable land use
planning. They will need to include freight in the sweeping
and wide-ranging changes needed to promote low-carbon
transport. NDC policymakers will need to align goals

and forge partnerships with ministries responsible for
transport, development, health, and urban development.
They must build both the capacity and knowledge needed
to transform the transport sector to meet the goals of the
Paris Agreement.
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