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EXECUTIVE SUMMARY

The research documented in this Report explores the current state of knowledge of, interest in, and
capacity to implement low carbon, high volume transport (LC-HVT) among study participants in a cohort
of countries in Africa and South Asia. This project report thus uses primary research to provide a review
of the challenges and barriers, interest and knowledge gaps within the cohort relating to the
implementation of particular low carbon transport measures, supported by a literature review and
relevant case studies. A further outcome of the project is to provide recommendations to the
Department for International Development of the United Kingdom (DFID) on future research directions
for Part 2 of the Applied Research Programme into High Volume Transport.

There are many studies that demonstrate the similarity of transport issues across low income countries
with a similar climate (1). DIFD includes 32 priority countries in Africa and Asia, and has China, India and
South Africa as development partners. The chosen cohort of nine countries includes two of these
development partners and lessons that can be learnt from them, where applicable, are highlighted in
this report.

This report has six chapters. In Chapter 1, the project and the country selection process are introduced.
The project explores the following principal research questions:

o RQ1: What priority does reducing greenhouse gas (GHG) emissions have in national/ local
decisions that affect transport?

o RQ2: Is it necessary and/or desirable to promote LC-HVT over the coming years? Why is it
important (or not) to promote this?

o RQ3: What are the principle barriers/obstacles that could make broader implementation of
LC-HVT difficult to achieve?

o RQ4: What knowledge is needed to remove these barriers (e.g. developing capacity, and

sharing knowledge/good practice/tools)?

Analysis and findings presented in this Final Report are drawn from the following three primary sources
and activities:

e Expert Interviews
e Stakeholder Survey
e (Capacity-Building Workshop

Primary data is reported as a single source — in other words, unless relevant, the report does not
distinguish between data collected by survey, expert interview, or face-to-face. These interviewees are
referred to as stakeholders, experts, or (study) respondents interchangeably. The intention is not to
differentiate between Africa and South Asia, but to focus on commonalities between the low- and
middle-income country cohort, and relevance to low-income countries other than those selected; thus,
data is reported by country or region only where exceptions are noted or particular points of interest
are evident.

In addition to conducting peer-reviewed and grey-literature reviews, four data matrices were developed
with the aim to: A) review implementation of ‘quick-win’ low carbon transport measures in selected



countries; B) create an overview of envisioned or planned low carbon transport activities in the selected
countries; C) identify what has been implemented so far; D) examine the potential preference for new
activities that allow to have ‘quick wins’ in the selected countries. In other words, it allowed review of
LC-HVT on a global scale, to examine the current situation of LC-HVT in the selected countries and
potential future strategies.

The case for low carbon transport in mitigating climate impact globally is made in Chapter 2. Although
broadly, low carbon transport is currently a low priority within the countries selected for this research
project, there is a clear case for driving this agenda as a substantial sustainable development benefit.

Transport, access, and mobility are key to sustainable development. Transport interventions are mostly
driven by development concerns, such as the need to reduce congestion, improve mobility/accessibility
for a growing urban population, rural connectivity, and logistics to support an expanding industrial and
economic activity. Thus, low carbon transport in LICs is usually seen as a desirable co-benefit but not as
a driver of transport interventions. This chapter places the project research within a global consensus
regarding definitions or descriptions of low carbon transport, and how low carbon transport measures
could be implemented.

Chapter 3 presents an overview of the ambitions and mitigation potential of low carbon transport and
the transport emissions within the selected countries. It summarises the targets and mitigation
measures reported in these countries’ Nationally Determined Contributions (NDCs) and other
submissions in terms of United Nations Framework Convention on Climate Change mechanisms. Low
carbon transport-specific profiles and factsheets of the selected countries are included in the appendix.
This chapter also includes an overview of existing greenhouse gas emission calculation and decision-
support tools, particularly those able to assist national, regional and local government agencies in
developing and implementing low carbon transport policies in low-income countries.

While the concept of environmental sustainability in transport development (e.g. congestion, air
pollution, road safety, social equity) initiated international attention dated back to the Rio+ 20 Summit
in 1992, climate change mitigation and adaptation are relatively new and emerging concepts and criteria
for transport development. With the 2015 Paris Agreement, new mechanisms (NDCs, National
Communications, Biennial Update Reports) provide opportunities to establish a link between transport
policy and climate policy in low income countries, thereby creating a foundation to scale up
implementation of low carbon transport. These policy realms are usually covered by different ministries
(e.g. transport vs environment/energy). This chapter shows that the climate change reports submitted
to date by the nine project countries include the transport sector, indicating both an emerging link
between transport and climate change and a scope for strengthening it.

The fact that most of the nine countries include a list of mitigation actions for the transport sector (even
though climate change is not a primary policy driver) shows that there are options for climate change
mitigation in the transport sector, which can serve as useful examples even for LICs with low per capita
emissions and other key development priorities. However, the current targets and activities on transport
by the selected project countries are still incompatible with the 1.5-degree Celsius target of the Paris
Agreement. While various countries lack a specific target for transport emission mitigation, most of the
countries with existing 2030 emission targets have to increase their level of ambition.

Chapter 4 presents examples of low carbon transport ‘quick wins’ that have particular support or
priority within the selected countries and assess their mitigation potential and implementation progress.



These ‘quick wins” were pre-selected based on a literature review (of which an overview is presented
here) and peer consultation, and their potential tested with study respondents. ‘Quick wins ‘include
policy/legislation and application of specific technologies.

The chapter shows how low carbon ‘quick wins’ can play a key role in implementing low carbon
transport measures in LICs, by matching local priorities with global co-benefits. However,
implementation is still challenging in many countries.

The following key observations are drawn:

e Freight efficiency measures seem less prioritised in literature, policy implementation and by
stakeholders;

e Fuel efficiency policies are acknowledged as key in literature, but lack in implementation and
priority by stakeholders;

e Though sustainable urban mobility plans and national urban mobility plans are seen as a key
option, implementation is lagging behind;

e Non-motorised transport is highly rated by stakeholders but implementation is lacking;

e Attention by stakeholders and literature coverage for electric two- and three wheelers is
increasing especially in very recent years, both in Asian and African countries;

e Improving diesel quality standards is considered important in literature and by stakeholders
especially from a local air pollution and health perspective, with substantial co-benefits due the
climate warming potential of black carbon;

e Little attention is given to low emission zones in the climate change context, even though these
may play a key role in promoting electric vehicles;

The chapters that follow use primary data to investigate the knowledge, skills or other interventions
needed in order to facilitate broader implementation.

Chapter 5 reports on the primary research and highlights the barriers to implementation of low carbon
transport measures, as identified by stakeholders. There is a fundamental difference between the
priorities in the cities of high-income countries, where transport demands are mostly satisfied,
motorisation levels are mostly stable, and population growth rates are low or even declining, and for
developing countries. For the former, the main concerns are levels of pollution and consumption related
burdens.

For developing countries, both top-down and bottom-up perspectives identify a lack of clear vision,
inadequate leadership, investment, and weak governance structures, lack of skilled personnel, plus ‘the
seductiveness of following the high-mobility option” as challenges to low carbon development.

Key findings of the primary research point to four groups of challenges:

e Financial/economic challenges: Targeted finance for low carbon transport is needed to help
overcome any addition investment costs together with training and assistance in preparing
project and funding proposals. Respondents also mentioned a need for funding for research and
promotion of low carbon transport.

e Political/social challenges: In many cities, pushing a low carbon agenda presents a political risk
since this is often not what constituents are primarily demanding. The lack of political
leadership, clear goals, political momentum and fear of change are key barriers to
implementation. The lack of capacity to make a low carbon transport business viable is also a



major obstacle. When it comes to social barriers, getting people out of private motorisation into
lower carbon modes can be a major challenge.

o Technical challenges: Respondents commented that low carbon technologies (such as electric
buses) are still not widely deployed, as they are seen as costly, not fully understood by all local
decision makers and needing further time to evolve.

e Institutional / Regulatory challenges: Limited or lack of coordination between implementing
entities and authorities are shared as barriers to low carbon transport. Institutional challenges
are evident not only across ministries but also between departments in the same ministry
working in silos. Challenges cited include a lack of champions, whether at institutional or
political level, and a confusing range of role-players. Particularly when non-traditional
government directorates and institutions become involved in implementing LC-HVT actions (e.g.
electric mobility), respondents perceive that there are no clear reporting-lines or mandates.

Finally, Chapter 6 identifies the knowledge required, as identified by stakeholders, to assist in
overcoming these barriers and prioritising and implementing low carbon transport measures.

Higher priority knowledge needs among varied stakeholders are related to how to implement LC-HVT
measures, far more than knowledge on what to implement, suggesting that many practitioners know
what they should do to accelerate low carbon transport, but do not know how to go about it. Partly this
is due to low carbon not being a principal driver of transport interventions amongst their core
constituencies such as congestion reduction, improving access and mobility) and partly because they
have not built the tacit knowledge on how to implement, that comes from experience in multiple prior
projects. Ensuring that mobility interventions are also ‘low carbon’ is rarely a key consideration among
decision-makers. It is a major concern among developing countries that climate mitigation actions
impose costs, and quantitative emission reduction targets will adversely affect economic development

(2).

Thus, how to make the case for transport measures in general, and how to prioritise low carbon
measures, is a key concern among study respondents. Overall, respondents noted an urgent need to
know how to influence decision-makers, how to make the case for a focus on low carbon transport, and
to know how to prepare bankable proposals for low carbon transport projects, although individual
respondents shared their own gaps in technology expertise, countries require a different layer of
knowledge and assistance. Study respondents report a difficult time selling low carbon measures to
policymakers and society, partly due to difficulty of quantifying these co-benefits in local terms, partly
due to the lack of local low carbon targets for transport, and partly due to the need for more awareness
raising with key stakeholders.

Finally, the suitable channels for knowledge perceived as most effective among all respondents stress
the perceived need for practical tacit knowledge (through workshops for specific organisations or
institutions, mentorship programmes, exchange programmes, study tours, local and regional
conferences and internships) as opposed to prolonged opportunities for education and training.

Chapter 7 summarises key research findings and research gaps relative to the key research questions set
out at the beginning and recommends priority areas for future research based on these findings. In
addition to the research findings and gaps identified in this chapter, Table 1110 contains more specific
areas for future research (organised by the four categories of challenges introduced in Chapter 5) and
assesses relevance for application to specific project countries (as related to intervention scope, mode
and type) based on report analysis.



* _

{ Primary data Methods Secondary data \
Survey
Key informant interviews
Capacity building workshop

Literature review (peer-reviewed/grey)
LCT evaluation tools
Country profiles

Figure 1: Report elements and research questions

The appendices reflect scoping work undertaken to catalogue current research activities,
tools/methodologies and guidelines on low carbon transport; plans, targets, and evaluation mechanisms
for low carbon measures in the project countries (national, sub-national and multinational entities); and
a high-level analysis thereof, in terms of strengths, gaps and targets.
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1. PROJECT INTRODUCTION AND RESEARCH OVERVIEW

1.1. PURPOSE OF THIS DOCUMENT: FINAL REPORT

The Applied Research Programme into High Volume Transport (HVT) was launched by the Department
for International Development of the United Kingdom (DFID) in 2017 as a five-year research programme
funded by DFID to increase access to transport services, more affordable trade routes, and safer, low
carbon transport in low-income countries (LICs) (3).

The HVT programme aims to update technical best practice for transport infrastructure in LICs and
actively disseminate it to LIC country authorities so that it is understood and used. This will allow more
cost effective and cleaner technical designs of infrastructure investments. This means that the decision-
making process for the selection of projects is better informed and ensures an impact on economic
development and poverty reduction.

HVT in this context covers road and rail networks from passenger and freight perspectives. It will expand
and develop new technologies and solutions and will learn from and adapt existing transport
technologies, materials, designs, planning and methods from high and middle-income countries. Part | of
the HVT Programme focuses on four themes:

o Long Distance Road and Rail Transport;

. Urban Transport;

. Low Carbon Transport; and

o Gender, Vulnerable Groups and Inclusion which includes Road Safety.

The Partnership on Sustainable, Low Carbon Transport (SLoCaT) was selected as the research supplier
for Theme 3 on Low Carbon Transport (Project Reference: HVT/007), which in this report is referred to
as ‘the project’. The project aims to explore the current state of knowledge and capacity of low carbon
transport for HVT in selected priority countries in Africa and South Asia. The project provides a review of
potential transport solutions for the selected priority countries to move towards low carbon passenger
and freight transport.

The project also provides recommendations to DFID regarding the direction and content for Part 2 of the
Applied HVT Research Programme on Low Carbon Transport and evaluate the feasibility of the
supporting capacity building and knowledge management strategies for Part 2. The purpose of the Final
Report is to present the key findings of this project.

In addition to the Final Report, the project is also developing two scholarly State of Knowledge (SoK)
papers based on topics reported in the Final Report, to extend the outputs of this primary research and
enable the work to reach the public domain.! Moreover, a capacity building programme with
recommendations and strategies to close the knowledge gaps identified in this report is also developed
under this project.?

! Please refer to Appendix 8 and 9 for the abstracts of the two SoK papers.
2 Please refer to Appendix 10 for the abstract of the capacity building programme.
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1.2. PROJECT APPROACH AND KEY RESEARCH QUESTIONS

Theme 3 explores the current state of knowledge of, interest in, and capacity to implement LC-HVT in a
cohort of countries in Africa and South Asia among selected study respondents (researchers,
practitioners and academics®) (see Chapter 1.3.1 for details). This project report thus uses primary
research to provide a review of the challenges and barriers, interest and knowledge gaps within the
cohort relating to the implementation of particular low- carbon transport measures, supported by
literature review and relevant case studies.

There are many studies that demonstrate the similarity of transport issues across low income countries
with similar climate (1). DFID includes 32 priority countries in Africa and Asia and has China, India and
South Africa as development partners. The chosen cohort of nine countries includes two of these
development partners and lessons that can be learnt from them, where applicable, are highlighted in
this report and in the capacity building strategy.

A further outcome of the project is to provide recommendations to DFID on future research directions
for Part 2 of the Applied Research Programme into High Volume Transport. The research directions are

proposed in chapter 7.

The project explores the following principal research questions:

. RQ1: What priority does reducing greenhouse gas (GHG) emissions have in national/ local
decisions that affect transport?

. RQ2: Is it necessary and/or desirable to promote LC-HVT over the coming years? Why is it
important (or not) to promote this?

. RQ3: What are the principle barriers/obstacles that could make broader implementation of
LC-HVT difficult to achieve?

o RQ4: What knowledge is needed to remove these barriers (e.g. developing capacity, and

sharing knowledge/good practice/tools)?

The primary focus of this project is LC-HVT in the context of climate change mitigation. Other thematic
projects under DFID’s HVT programme, such as Long-distance Travel (Theme 1) and Urban Transport
(Theme 2), may explore the subject of adaptation in transport (Box 1).

Box 1: Accelerate action on adaptation in the transport sector

Adaptation in the transport sector is necessary for both developed and developing countries, as transport
systems worldwide are vulnerable to the increasing impacts of extreme weather, and rapid motorisation
increase the potential for catastrophic impacts. Crucially, sustainable transport systems must adapt to climate
change to maintain reliability to enable transport’s role in economic and social development. Many sustainable
transport solutions can combine increased mitigation potential and resilience as mutual benefits (e.g. during the
Great East Japan Earthquake in 2011, high-speed rail proved to be more resilient than conventional rail
transport infrastructure) (4).

Building blocks for greater action on adaptation in the transport sector are being developed. In the Fifth
Assessment Report, the United Nations Intergovernmental Panel on Climate Change (IPCC) Working Group |

3 The study population comprised researchers, officials, academics and low carbon transport practitioners; the
purpose of the research was not to interview marginal or vulnerable transport users regarding their needs or state
of knowledge.
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Box 1: Accelerate action on adaptation in the transport sector

pointed out that the number of scientific publications available for assessing climate-change impacts,
adaptation, and vulnerability more than doubled between 2005 and 2010, with especially rapid increases in
publications related to adaptation (5). In addition, studies from developing countries on these topics are on the
rise but still represent a small fraction of the total.

On the policy side, negotiating processes of the United Nations Framework Convention on Climate Change
(UNFCCC) contain a growing emphasis on adaptation, to balance out an initial focus on mitigation in the
process. Climate change adaptation was solidly established in the UNFCCC dialogue through the Least
Developed Countries (LDC) Work Programme at the Seventh Conference of the Parties (COP7) in Marrakesh,
and has increased in stature through the Cancun Adaptation Framework at COP16.

Recent efforts have helped to expand the knowledge base on adaptation among transport sub-sectors, which is
an essential step toward clarifying key concepts and definitions, developing consensus on catalogues of
measures, and agreeing on relevant metrics for monitoring progress over time.*

Adaptation efforts are focused on a growing set of transport sub-sectors including roadway, railway, public
transport, and maritime, and that tools and methodologies are being developed to support both urban and
rural transport projects. Examples of tools for transport adaptation projects include the Climate Change Project
Screening Criteria developed by the Nordic Development Fund, the Tracking Adaptation to Climate Change
Collaboration, the Urban Adaptation Support Tool developed by the Covenant of Mayor, and the Local
Government Self-Assessment Tool developed by the United Nations Office for Disaster Risk Reduction for
Making Cities Resilient Campaign.

In addition, the Asian Development Bank has developed a risk screening tools that enable rapid risk assessment
at the project preparation stage (6). Technical guidelines were developed by ADB for the assessment of climate
impacts evaluation of risks, identification and prioritisation of adaptation options, and monitoring and
evaluation of adaptation measures (6). It also developed a technology evaluation scoring method (7). The
European Bank for Reconstruction and Development has also developed an adaptation toolkit in 2010 for
identifying and managing climate change risks to investments (8). The World Bank has developed Climate and
Disaster Risk Screening Tools (9), Outcome-based results framework (10), and an Operational Risk Assessment
Framework (11).

As no consistent definition of low carbon transport has been found in literature, research for this project
was conducted in terms of the following working definition of LC-HVT: ‘low carbon transport will emit
less carbon than in the business-as-usual (BAU) scenario’. BAU projections assume that no additional
low carbon policy actions are adopted in the countries and that emissions continue to growth in the
same intensity as in recent years. This is in line with the concept of ‘low carbon development,’ (12) in
which national or local development priorities are the starting point, and when these can be realised in a
way that reduces emissions below BAU (or does not emit GHGs), can be called low carbon development
(12).

Although reaching a 1.5 Degree Scenario® requires global transport emissions to be 80-90% below BAU
in 2050 (see Chapter 2.1), the global and country pathways to reach this target are not clearly

4 Examples of relevant knowledge products on adaptation in the transport sub-sector include: (210), (211), (212),
(213), and (214).

5 The Paris Agreement has the goal to limit global warming to 2 degree Celsius above pre-industrial levels and
pursue efforts to limit the increase to 1.5 degree Celsius. Thus, a 1.5-degree Celsius target implies that transport
has to largely decarbonise and reach around 2 Gt by 2050. More details are given in Section 3.1.
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established. Therefore, when low carbon transport interventions are referred to in this project, this
refers to transport measures® that either reduce the implicit GHG emissions from baseline, or produce
zero GHG emissions. These could include various interventions as categorised under the ‘Avoid-Shift-
Improve’ framework’:

‘Avoid’ interventions:

. Reducing demand for motorised passenger trips/freight loads; reducing trip length through
increased urban density and improved access to essential services and opportunities

. Travel Demand Management programmes (comprehensive package of measures for more
efficient use of transport resources);

. Road pricing or carbon taxation;

o Land-use planning, e.g. mixed-use development.

‘Shift’ interventions:

o Shifting trips or loads from current transport mode to another that offers lower GHG
emissions per person/km or freight/tonne/km transported.

o Public transport reform programmes (for example quality bus or bus rapid transit projects);

o Facilities and programmes for walking and cycling;

o Investments in multimodal freight infrastructure to promote shift to rail and water

o Greener freight and logistics (also categorised under ‘Improve’).

‘Improve’ interventions:

o Fuel and technology changes to current transport modes that reduce the implicit emissions
per vehicle km, such as cleaner fuels, greener technology, engine and driving efficiency;

. Incorporating renewable sources of energy; reducing energy intensity (e.g., emissions per
person/km or freight/tonne/km, through increased occupancy or zero emission modes);

o Improving vehicles energy efficiency (e.g. through standards, optimised scheduling or eco-
driving).

6 Study respondents received the following in the introductory documentation on the Definition of Low Carbon
Transport:

‘When we refer to low carbon transport in this project, our focus is on transport interventions that either reduce
the implicit GHG emissions from baseline or produce zero GHG emissions. This could include: 1) Fuel and
technology changes to current transport modes that reduce the implicit emissions per vehicle km, such as cleaner
fuels, greener technology, engine and driving efficiency; 2) Shifting to renewable sources of energy; reducing
energy intensity (e.g. reducing implicit emissions per person/km or freight/ton/km, through increased occupancy,
or zero emission modes); 3) Improving energy efficiency of vehicles (e.g. though optimised scheduling, fuels, eco-
driving); 4) Shifting from current transport mode to another that offers lower GHG emissions per person/km or
freight/ton/km transported; 5) Public transport reform programmes (for example quality bus or bus rapid transit
projects); 6) Vehicle Recapitalisation programmes; 7) Travel Demand Management programmes; 8) Electric bus
and vehicle programmes; 9) Fuel technology programmes; 10) Facilities and programmes for walking and cycling;
11) Greener freight and logistics; 12) Carbon taxation.”

‘When we refer to high volume transport, we are referring to: 1) Road and rail passenger transport; 2) Two- and
three-wheelers; 3) Road and rail freight transport; 4) Air and inland water travel; 5) Incentives and other regulatory
programmes.’

" The ASI approach (Avoid-Shift-lmprove) was developed by sustainable transportation think-tanks in order to
replace the traditional supply-side oriented approach to increased transport demand (215). The ASI approach
focuses on demand-side, and seeks to achieve significant GHG emission reductions, reduced energy consumption,
less congestion, and more liveable cities.
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. Vehicle Recapitalisation programmes;
. Electric bus and vehicle programmes;
. Fuel technology programmes.

The primary focus of the project is LICs and lower-middle-income countries (LMICs). LICs are defined as
economies with a per capita gross-national income (GNI) of USD 995 or less and LMICs have a per capita
GNI between USD 996 and USD 3,895 in 2017 (13). Secondary, the focus was to include all other
countries in Africa and South Asia where DFID is active. The majority of these countries come from a
relative low baseline in terms of aggregate transport emissions, but transport CO, emissions are
projected to grow significantly in each country over the next decades,® conservatively based on a
business-as-usual scenario, which assumes that no new policies towards low-carbon transport will be
introduced and thus that transport emissions will continue to grow to the same rate as in recent years.

The research process is divided into three phases:

1. Identifying challenges and barriers to implementing LC-HVT measures, knowledge regarding the
importance of LC-HVT and associated measures, and interest in particular measures (identified
as ‘quick wins’) in the selected project countries;

2. Identifying capacity and knowledge needs that would enable the implementation of LC-HVT
measures, and transport ‘quick wins’® in particular;

3. Synthesising outputs, in the forthcoming State of the Knowledge research papers and Capacity
Development Strategy (not included in this Final Report).

1.3. DATA COLLECTION

1.3.1. PRIMARY DATA COLLECTION

Primary data is reported as a single source — in other words, unless relevant, the report does not
distinguish between data collected by survey, expert interview, or face-to-face. These interviewees are
referred to as stakeholders, experts, or (study) respondents interchangeably. The intention is not to
differentiate between Africa and South Asia, but to focus on commonalities between the low- and
middle-income country cohort, and relevance to low-income countries other than those selected; thus,
data is reported by country or region only where exceptions are noted or particular points of interest
are evident®®,

At various points in this report, data is presented in the form of charts or graphs.

The main variables of interest in this research are the concerns raised in the key questions: challenges,
barriers, constraints and knowledge gaps. Thus, this primary data did not collect variables such as

8 See Section 3.3. and Appendix 7 for the country profiles.

% The ‘quick wins’ refer to immediate bold and ambitious action that will kick-start the transformation of the
transport sector in the desired roadmap directions and limit the lock-in effects of a high-carbon BAU scenario. See
Section 4.1 of this report for more information.

10 Broadly, differences are evident where South Asia is further down the road in terms of electric mobility and
ride/bike-share applications.
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gender and income, and data is not analysed and reported by such variables unless respondents raised
these topics or issues (see box 16 on distributional impacts of LCT measures in Section 5.3).

Analysis and findings presented in this Final Report are drawn from the following three primary sources
and activities:

Expert Interviews: 23 interviews were conducted with experts from research institutions, government
departments, and implementing agencies in the selected countries!! between October and December
2018 to gain more detailed insight into the state of knowledge on low carbon transport and capacity
needs. The interview protocol and the list of the interviewees is included in Appendix 1. The State of
Knowledge papers will build on this data and provide greater analysis and reporting where relevant; in
particular, the paper titled “An exploration of knowledge-seeking within the low carbon transport arena:
findings from key informant interviews in selected African and South-Asian countries”.

Stakeholder Survey: A survey on LC-HVT knowledge and capacity in Africa and South Asia was designed
and administered to SLoCaT’s expert stakeholder network (from which the expert interviewers were
also drawn) from September to October 2018 with qualitative and quantitative questions exploring how
low carbon transport knowledge is gained, how capacity is achieved, and how transport users and other
affected parties are engaged. A profile of the survey respondents is included in Appendix 2. The State of
Knowledge papers will build on this data and provide greater analysis and reporting where relevant.

Capacity-Building Workshop: On 2 October 2018, a Workshop on Capacity Building Strategy for the
Implementation of LC-HVT in South Asia was organised under this project to obtain input from relevant
national and local stakeholders on the needs and barriers in capacity building for implementing LC-HVT
in the region. The workshop was a pre-event to the Eleventh Intergovernmental Regional
Environmentally Sustainable Transport (EST) Forum in Asia, hosted by the United Nations Centre for
Regional Development (UNCRD) from 2 — 5 October 2018 in Ulaanbaatar, Mongolia. The workshop
overview is available in Appendix 3.

1.3.2. SECONDARY DATA COLLECTION (AS APPENDICES)

In addition to conducting peer-reviewed and grey-literature reviews (see below), four data matrices
were developed with the aim to: A) review implementation of quick-win low carbon transport measures
in selected countries; B) create an overview of envisioned or planned low carbon transport activities in
the selected countries; C) identify what has been implemented so far; D) examine the potential
preference for new activities that allow to have ‘quick wins’ in the selected countries. In other words, it
allowed review of LC-HVT on a global scale, to examine the current situation of LC-HVT in the selected
countries and potential future strategies.

A. Literature reviews: Literature is mostly from 2011-2018. Sources include:
e Peer-reviewed journal articles
e Grey literature: reports and policy briefs
e Government official documents

1 Nine countries were selected for assessment under this project. Asia: Bangladesh, India, Indonesia; Africa: South
Africa, Ghana, Nigeria, Rwanda, Uganda, Kenya. Detailed methodology on the selection of countries is presented
udder section 1.5.
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e |f no other sources available: news articles from online media

The purpose of the research was not to provide a comprehensive or systematic literature review, but to
undertake primary research in addition to considering the evidence from the literature. The literature
scan was conducted between November 2018 and February 2019, and constituted:

a keyword search; complemented by

key informant input; and

bibliographies of published papers; and

a call for published papers on social media networks; and
email request to SLoCaT’s organisational database.

The search focused on English language scholarly publications globally. The following four databases
were searched:

e Science Direct (www.sciencedirect.com);
Google Scholar (http://scholar.google.co.za);
JStor (www.jstor.org); and

ResearchGate (www.researchgate.net).

Key words include: developing countries, Low-income countries, Africa, transport, mobility, carbon
transport/mobility, low-emissions transport/mobility, sustainable transport, good practices, best
practices.

B.

Matrix of Low Carbon Transport Good Practices: Desk research was conducted to investigate
low carbon transport good practices worldwide. The good practices have been identified
through an online search using key words such as ‘best practices’/’good practices’ in
combination with ‘(low carbon) transport’. The matrix has compiled implemented or planned
projects, policies and programmes as well as official government plans and programs with
impacts intended to reducing emissions or avoiding future emissions. The items were collected
in the matrix and assessed according to their main characteristics, such as the relevant modes,
sub-sectors and mitigation measures, ASl-focus and (if available) emission savings. The overview
is provided in Appendix 4.

Matrix of Low Carbon Transport Measures in National Policies, Programmes, Targets and
Evaluation Mechanisms: Desk research was conducted to catalogue low carbon transport-
related targets and measures, policies and programmes reported in NDCs, National
Communications (NCs), Biennial Update Reports (BURs), and regional, national, and local
strategies related to transport mitigation. The approach was to go through the reporting
mechanisms for the selected countries and filling out the matrix indicating their economy-wide
and transport targets, coverage of transport sectors (passenger and freight transport), sub-
sectors and transport low carbon measures. The overview is provided in Appendix 5.

Matrix of Implemented Projects and Selected Case Studies: Desk research was conducted to
compile implemented low carbon transport projects identified through global databases on
sustainable transport projects for the selected countries. The global databases suitable for this
task were the pipeline projects of the climate finance instruments, BRT database and pipeline
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projects by the Multilateral Development Banks (MDBs)*2 in the selected countries from 2011 to
2017. Projects related to low carbon transport implemented by the climate finance
instruments®® from 1992 to 2017 were also compiled in the database and projects related to the
‘quick wins’ for each country have been conducted. The focus was on projects in recent years
and any low carbon transport project in any of the selected countries that has been initiated
2008 or after was included in this matrix. The overview is provided in Appendix 6.

E. Matrix of Low Carbon Transport ‘Quick Wins’: An indicative assessment was developed to show
the status of implementation of ‘quick wins’ in the selected countries. The assessment is based
on existing literature available online (peer-reviewed, grey, government reports, and online
news media). Through a desk research the ‘quick wins’ were researched for each country. The
retrieved information was allocated to the categories as follows: none = ‘quick win’ measure
does not exist, * = measure in discussion or small pilot, ** = policy in place or some
implementation and *** = full implementation of ‘quick win’. In the matrix references are given
to show why it was judged in this way. It is discussed in Chapter 4.3 and the full matrix provided
in Appendix 7.

1.4. PROJECT COUNTRY SELECTION PROCESS

A subgroup of countries was selected through a robust, quantitative selection process (described below)
which focused on identifying DFID countries in Africa and South Asia that have the highest need for low
carbon transport. The assumption was that urgency is the highest in countries with high motorisation
rates, high current transport emissions, and/or a high projected BAU transport emissions growth.

A country beyond the scope of the research but with relatively high transport emissions and high
projected BAU growth is China, which emitted 772 Mt CO, in 2016, a 193% growth from 2000, or 0.55
tonnes CO, per capita (168% growth in same period). But China offers also many best practices: For
example, major Chinese cities work strongly on incorporating transit-oriented development elements
into urban planning and transit development. Metros are being built in Chinese cities and at the national
level, a large high-speed rail network was built, reducing the need for domestic aviation trips (14).
About 98% of electric buses in operation globally are in China.

As described in the project concept that the regional focus is Africa and South Asia, twenty-four
countries in Africa and South Asia (in which DFID is active) were included in the initial screening
process.! This pre-selection process was based on a ranking system with six indicators, each of which
contained two sub-indicators with national-level data:

12 There include the eight members of the MDB Working Group on Sustainable Transport: African Development
Bank (AfDB), Asian Development Bank (ADB), Development Bank of Latin America (CAF), European Investment
Bank (EIB), European Bank of Reconstruction and Development (EBRD), Inter-American Development Bank (IADB),
Islamic Development Bank (IsDB) and World Bank (WB).

13 These cover climate finance projects by the Clean Development Mechanism (CDM), the Clean Technology Fund
(CTF), the Green Climate Fund (GCF), the Global Environment Facility (GEF), The International Mechanism Joint
Implementation (JI), Nationally Appropriate Mitigation Actions (NAMA), and the Nordic Development Fund (NDF).
14 The two countries in Africa and South Asia where DFID is active include Ghana, India, Indonesia, Kenya, Liberia,
Malawi, Mozambique, Myanmar, Nepal, Nigeria, Rwanda, Sierra Leone, Somalia, South Africa, South Sudan, Sudan,
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Gross Domestic Product (GDP) per capita in 2017 and GDP per capita growth between 2000 and
2017;%

Motorisation level and motorisation growth between 2005 and 2015;°

Current transport CO; emissions per capita in 2016 and per capita emissions growth between
2000 and 2016%7;

Current (aggregate) transport CO; emissions in 2016 and emissions growth between 2000 and
2016;'®

Projected transport CO, emissions per capita for BAU in 2050 and per capita BAU emissions
growth between 2020 and 2050 (15);

Projected transport CO, emissions for BAU in 2050 and BAU emissions growth between 2020
and 2050 (15).

For each sub-indicator, countries were ranked from highest to lowest, with points (24 points for Rank 1,
1 point for Rank 24 (or 0 if data not available)) then summed up in the indicators and multiplied with the
weight to develop a total final score.

Due to the Theme 3 focus on low carbon transport and its implementation to avoid transport emission
growth, the approach has a focus on per capita transport emissions and weight of 2 for future per capita
transport emissions (Figure 2):

1. Economic Growth 2. Motorization 3. Current Transport CO2 5. Future Transport CO2
(GDP per capita in 2017 (rate in 2015 and Emissions (Emissions per BAU Emissions (Emissions
= and GDP per capita x + motorization x + capita in 2016 and per x + per capita in 2050 and per x
growth from 2000 to growth from 2005 capita growth from 2000 capita BAU growth from
2017) to 2015) to 2016) 2020 to 2050)

Figure 2: Weighting of indicators in country selection

Thus, the country selection process identified the countries with the highest risk of becoming the largest transport emission
emitter among the 24 countries with already high per capita transport emissions, income level growth and high motorisation
rates. The final list of the selected countries would comprise up to three Asian countries and six African countries, which equals a
threshold of 35-40% of each country subset. The top five Asian countries and top ten African countries with the highest weighted
scores are shown in Table 1.Table 1: Top five and the top ten of the Asian and African countries with the highest weighted scores

 Tcountries | Weighted Scores | Data Availabilty
204

India 100%

S Indonesia 187 100%

vt | Bangladesh 170 100%

countries -
Afghanistan 166 100%
Myanmar 152 83%
South Africa 177 100%
Ghana 162 100%
Nigeria 151 100%
Mozambique 139 100%

Tanzania, Uganda and Zambia. The following belong to South Asia or Africa: China, Iraq, Jordan, Kyrgyzstan,
Lebanon, Palestine, Syria, Tajikistan and Yemen (216).

15 Based on SLoCaT calculations of (217).

16 Based on SLoCaT calculations of (218).

(
17 Based on SLoCaT calculations of (219).
(

18 Based on SLoCaT calculations of (219).
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| |Countries | WeightedScores | Data Availability
132

Tanzania 100%
Kenya 117 100%
Rwanda 116 83%
Uganda 106 100%
Democratic Republic of the Congo 102 100%
Sudan 98 86%

The initial results identified India, Indonesia and Bangladesh for Asia and South Africa, Ghana, Nigeria,
Mozambique, Tanzania, and Kenya for Africa. Mozambique and Tanzania were replaced by Rwanda
(ranked 7th on the list) and Uganda (ranked 8th on the list), in consultation with DFID, due to the
difficulty in obtaining further quantitative data for analysis in these two countries.

Based on this analysis, the countries selected for this research are as follows (see Figure 3):
e Asia: Bangladesh, India, Indonesia;
e Africa: South Africa, Ghana, Nigeria, Rwanda, Uganda, Kenya.

T

‘ .S&th Afriéa

Figure 3: Selected Countries for the project

1.5 SUMMARY AND DISCUSSION

This report explores the current state of knowledge of, interest in, and capacity to implement low
carbon, high volume transport in a selected cohort of DFID priority countries in Africa and South Asia
among study respondents. It employs primary research to provide a review of the challenges and
barriers, interest and knowledge gaps relating to the implementation of low carbon transport measures,
supported by literature review. Outcomes of the project are to provide recommendations to DFID on
future research directions and propose a capacity building strategy to close the identified knowledge

gaps.

The focus of this Theme 3 is climate change mitigation to explore four principal research questions:
e  What priority does reducing GHG emissions have in national/ local decisions that affect
transport?
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e [s it necessary and/or desirable to promote low carbon high volume transport over the
coming years? Why is it important (or not) to promote this?

e What are the principle barriers/obstacles that could make broader implementation of low
carbon high volume transport difficult to achieve?

e What knowledge is needed to remove these barriers (e.g. developing capacity, and sharing
knowledge/good practice/tools)?

The selected cohort of countries for the study included:
e Asia: Bangladesh, India, Indonesia;
e  Africa: South Africa, Ghana, Nigeria, Rwanda, Uganda, Kenya.

The primary research combined findings from expert interviews, stakeholder survey and a Capacity-
Building Workshop. Secondary data collection included:
e Literature reviews: Peer-reviewed journal articles, grey literature: reports and policy briefs,
government official documents, and news articles

Combined with the development of four matrices:
e  Matrix of low carbon transport good practices (Appendix 4);
e Matrix of low carbon transport measures in national policies, programmes, targets and
evaluation mechanisms (Appendix 5);
e Matrix of implemented projects and selected case studies (Appendix 6);

e Matrix of low carbon transport ‘quick wins’.*®

19 The matrix can be downloaded at http://slocat.net/sites/default/files/HVT Annex_ 7-Matrix-Low-Carbon-
Transport-Quick-Wins.xlsx
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2. LOW CARBON, HIGH VOLUME TRANSPORT: SETTING THE STAGE

2.1. MAKING THE CASE FOR LOW CARBON, HIGH VOLUME TRANSPORT
INTERVENTIONS IN LICS IN AFRICA AND SOUTH ASIA

The IPCC Special Report on Global Warming of 1.5 2C (1.5 DS) made it clear that rapid and far-reaching
transitions in transport (among other sectors) are required, if global warming is to be limited to this
figure with no or limited overshoot. Such changes will be unprecedented in terms of scale since they
signify that the share of low emission final energy in the sector would have to rise from less than 5% in
2020 to about 35-65% in 2050 (16).

Transport, access and mobility are also key to sustainable development. In July 2012, in its 66th session,
the United Nations (UN) adopted a resolution of the ‘Future we want’, describing the importance of
sustainable transport in achieving development goals:

“[The Heads of State and Government and high-level representatives] note that transportation and
mobility are central to sustainable development... We recognise the importance of the efficient
movement of people and goods and access to environmentally sound, safe and affordable
transportation as a means to improve social equity, health, resilience of cities, urban-rural linkages and
productivity of rural areas. ... We support the development of sustainable transport systems, including
energy-efficient multimodal transport systems, notably public mass transportation systems, clean fuels
and vehicles, as well as improved transportation systems in rural areas. ...\We acknowledge the need for
international support to developing countries in this regard.”

Meeting sustainable low carbon transport demands is a compelling proposition for an accelerated
implementation of LC-HVT across countries, though policy motivations vary widely as described in the
following sections.

2.1.1. DEFINITIONS OF LOW CARBON, HIGH VOLUME TRANSPORT

Research was conducted in terms of the working definition of low carbon, high volume transport: ‘low
carbon transport will emit less carbon than in the baseline (BAU)’ (see also 1.2, Project Approach).

Study respondents (see 1.3.1) within the selected countries expanded on this definition by including
mention of transportation modes, fuels, and systems that would contribute to emissions reductions, and
acknowledged the importance of including walking and cycling as low carbon, high volume modes, and
suggested a greater focus on spatial urban form, efficient cities, and transit-oriented development. A
concern was raised regarding the limits of low carbon definitions; which largely exclude the impact of
manufacturing, assembling, and shipping; and the challenge of operating low carbon mass transit
vehicles in sprawling cities with high peak-to-base ratios, at low occupancies (for example, running
energy-efficient BRT buses during off-peak in an attempt to provide services, but resulting in ‘empty
mileage’ and empty vehicles).

As noted in the introduction, research for this project was conducted in terms of the following working

definition of LC-HVT: ‘low carbon transport will emit less carbon than in the business-as-usual (BAU)
scenario’. This is in line with the concept of ‘low carbon development’ (12), in which national or local
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development priorities are the starting point, and when these can be realised in a way that reduces
emissions below BAU (or does not emit GHGs), can be called low carbon development.

The commonly expressed view that any alternative to BAU that generates lower GHG emissions is low
carbon is concerning since it allows stakeholders to publicly acclaim low carbon actions when those are
far from that needed to achieve any climate goal. Yet in the context of adhering with Paris Agreement
targets, a more stringent (and perhaps more appropriate) definition of low carbon transport would be to
keep emissions sufficiently low to avoid dangerous climate change (i.e. to reduce emissions nearly 90%
from a BAU scenario). However, such emission pathways are not defined at the global and country level.
In this project low carbon transport interventions refers to transport measures? that either reduce the
implicit GHG emissions from baseline, or produce zero GHG emissions.

HVT may cover a broad range of transport modes, including road and rail passenger transport; two- and
three-wheelers; road and rail freight transport; air and inland waterway transport; and walking and
cycling. Figure 4 illustrates the intersection of ‘low carbon’ and ‘high volume’ transport modes,
demonstrating that motorised modes do not necessarily increase passenger throughout. It also shows
that LC-HVT is defined as walking, cycling, tram, and bus, which includes both, which are commonly
defined as ‘active transport’ and ‘public transport’.

20 study respondents received the following in the introductory documentation on the Definition of Low Carbon
Transport (LCT):

“When we refer to low carbon transport in this project, our focus is on transport interventions that either reduce
the implicit GHG emissions from baseline or produce zero GHG emissions. This could include: 1) Fuel and
technology changes to current transport modes that reduce the implicit emissions per vehicle km, such as cleaner
fuels, greener technology, engine and driving efficiency; 2) Shifting to renewable sources of energy; reducing
energy intensity (e.g. reducing implicit emissions per person/km or freight/ton/km, through increased occupancy,
or zero emission modes); 3) Improving energy efficiency of vehicles (e.g though optimised scheduling, fuels, eco-
driving); 4) Shifting from current transport mode to another that offers lower GHG emissions per person/km or
freight/ton/km transported; 5) Public transport reform programmes (for example quality bus or bus rapid transit
projects); 6) Vehicle Recapitalisation programmes; 7) Travel Demand Management programmes; 8) Electric bus
and vehicle programmes; 9) Fuel technology programmes; 10) Facilities and programmes for walking and cycling;
11) Greener freight and logistics; 12) Carbon taxation.’

‘When we refer to high volume transport, we are referring to: 1) Road and rail passenger transport; 2) Two- and
three-wheelers; 3) Road and rail freight transport; 4) Air and inland water travel; 5) Incentives and other regulatory
programmes.’
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Figure 4: Intersection of low carbon and high volume transport modes (14)%!

2.1.2 MITIGATION POTENTIAL OF LOW, CARBON TRANSPORT IN DEVELOPED AND DEVELOPING
COUNTRIES

GHG emissions from the transport sector are rising more rapidly than any other sector (16)and are
projected to increase from currently 8 gigatonnes (Gt) to up to 16 Gt in 2050 in a business as usual
scenario. This poses a substantial challenge to reaching long-term climate change objectives included in
the Paris Agreement, which aim at limiting global average temperature increase to well below 2 degree
Celsius and pursuing efforts to limit it to 1.5 degree Celsius (17). Reductions to a level of 2 to 3 Gt per
year in 2050 are required to reach a 1.5-degree scenario (1.5DS)(15) or a level of 6 Gt for a two-degree
scenario (2DS) (18).

With emissions projected to rise in most global BAU scenarios, transport is currently off-track to meet
Paris Agreement targets, and likely up to 13.6 Gt (19) and potentially up to 18 Gt per year by 2050 under
an average scenario (15). This increase will mainly stem from emissions growth in middle-income
countries, although per capita emissions in high-income countries (HICs) would still be three times as
high. BAU global transport emission projections are roughly 3.5 times higher than a 2-degrees scenario
(2DS) goal, and more than nine times higher than a 1.5 degrees scenario (1.5DS) goal (Figure 5).

2L For illustration purposes only. The carbon footprint for each mode may up to 2-3 times higher or lower than
values presented here depending on local circumstances (220).
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Figure 5: Global transport Emissions BAU Estimates and 2DS-1.5 DS Targets

Unprecedent efforts and far-reaching transitions in all sectors are required to reach the 1.5DS. However,
as the IPCC Special Report shows, transport is the most difficult sector to decarbonise and it is a major
challenge to the achievement of the 1.5-degree target of the Paris Agreement. Not only does the
transport sector have the emissions to decrease, the final energy use by transport has to be reduced by
around 15% by 2050 compared to 2015. IPCC cites IEA’s figures that a beyond-two degree scenario
(developed by IEA) can be reached through efficiency improvement (contributing to 29% of emission
reduction), biofuels (contributing 36%), electrification of transport (15%), and a mix of other avoid and
shift measures (20%) (16).

Among the transport modes, heavy-duty vehicles, shipping and aviation are regarded as the most
difficult modes to decarbonise. Light-duty vehicles produce a significant share of emissions but can
reduce their levels by over 80% while heavy-duty vehicles, shipping and aviation are expected to halve
their emissions below 2014 levels (16).

Low carbon transport can play a key role in helping to reverse the current emissions trends. Decisions
regarding transport infrastructure have the potential to fix development pathways for decades and
determine the way in which urbanisation shaped and enabled (20). Thus, policy decisions in the next
two to five years will determine whether we are early enough to set on a course for a low carbon
transport future (21).

Low carbon transport has the potential to decrease emissions to about 2.5 Gt CO; by 2050 in an
optimistic low carbon scenario (representing an ambitious, pro-active implementation of low carbon
transport), according to a tiered analysis of country-level mitigation potential studies (15). This is still
higher than the estimated 2.0 Gt of transport emissions in 2050 required to achieve a 1.5 DS, based on a
proportional contribution, noting that the transport pathway will be highly dependent upon other
sectors in each country.
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In 2012, transport consumed around 28% of global total final energy consumption (2,507 Mtoe out of
8,979 Mtoe) with road transport responsible for 75% of this (1,883 Mtoe). Without action, transport
emissions will increase at a faster rate than emissions from other energy end-use sectors and reach up
to 18 Gt CO; by 2050. To reverse this trend, action is required that will decouple GDP growth — currently
driven by growth in passenger and freight activity — from emissions. An example of a country that
decoupled economic growth from transport emissions is Singapore where GDP grew by 91% and
transport per capita CO2 emissions reduced by 21% (14). This action includes policies to encourage
investment in low carbon, high volume transport systems in order to curb energy and emissions growth.

In the case of Africa and Asia, the emission pathways for BAU and a low carbon pathway compatible to
1.5DS show that transport emissions in Asia require a substantive reduction while transport emissions in
Africa have to be capped to current levels (Figure 6).
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Figure 6: Emission Pathways for Africa and Asia

2.1.3 PRIORITY OF Low CARBON TRANSPORT IN Low INCOME COUNTRIES

Per capita GHG emissions from transport in low- (and lower-middle-) income countries are at a relatively
low level (0.1t-0.5t) currently compared to richer countries (1.5t-5t).22 Moreover, the share of LICs in
total global transport emissions was 0.5% in 2010 (15). However, a substantial deviation from projected
increases, driven largely by projected rapid motorisation,?® is required to bring transport sector
emissions in line with long-term global climate objectives (0.3t-0.6 t per capita).?* Motorisation growth
and transport emissions growth are correlated to an extent, but emissions growth is driven by other

22.0.25 t average for nine project countries in 2016. Based on SLoCaT calculations of (219). See also Section 3.1

23 1n most of these LICs, car-ownership is growing explosively from a low base, driven in part by rising affluence and
by poor quality public transport. However, car users are still the minority, and this could be regarded as an
opportunity as these countries still have the possibility of designing transport systems for the majority (who use
public transport, walking and cycling), and by doing so can develop an urban environment that is less dependent
on private motorisation. The split between motorised passenger and freight transport are assumed to be different
for Africa and Asia; thus growth rates are also different for the regions and correlation is limited.

24 For a 1.5- to 2-degree scenario. See also Section 3. Note that these per capita figures have not been published in
academic research. However, it’s important to note this here for global equity reasons.
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factors including vehicle kilometres driven, fleet composition (e.g. share of cars, buses, trucks) and the
fuel composition (e.g. diesel vs. gasoline, relative fuel quality).

LICs by and large recognise the need to reduce transport emissions, but this is rarely the measure that
drives interventions in the sector. For example, in Accra, Ghana, climate change was omitted as an
environmental sub-criterion for the assessment of sustainable urban transport projects, while air and
noise pollution were retained (22). In Dhaka, Bangladesh, environmental criteria for sustainable urban
transport include noise and air pollution (23), and it is not explicitly stated whether GHG emissions are
included. In South Africa, decisions regarding the provision of transport are to be “consistent with
national interests, such as meeting basic needs, growing the economy, developing human resources, and
democratising the state and society, while also being environmentally and economically sustainable as
well as financially viable” (24). Nevertheless, particularly local-level authorities see the promotion of
cleaner, lower carbon transport, framed as pollution, as a possible ‘win’ among voters and end-users (as
suggested by its inclusion in Dhaka’s sustainable urban transport criteria).

As far as interventions on the ground are concerned, mostly these are driven by other (sustainable)
development concerns, such as the need to improve mobility/accessibility for a growing urban
population, rural connectivity, more efficient logistics, and sometimes energy security (reduction of oil
imports) and health (air quality, physical activity).? Thus, low carbon transport in LICs can thereby
chiefly be seen a co-benefit of sustainable transport (Figure 7). The following response?® flags the
concern interviewees might have, regarding the possible inequitable and unfair distribution of the
benefits and disadvantages of low carbon transportation interventions:?’

“It’s a social challenge. For me the question is, what could we have done with that budget instead. If
[low carbon public transport] will bring emissions reductions, the [extra] cost might be acceptable — but
with the understanding that the mandate is to provide affordable and accessible transport. There must
be this balance. It cannot be about deploying the technology to recover the cost of the technology, as
you are defeating the whole point of access. We believe that climate change must be mainstreamed, but
the additional cost must not be a burden.”

25 See for example (204), (221) and (222).
26 Expert interview, South Africa
27 See also Box 16 in Section 5.3

27



. . Co-benefit
Primary driver

Figure 7: Sustainable development and low carbon transport (adapted from (25))

In LICs, and particularly in Asia, the urgency to develop sustainable transport is driven by the rapid
growth of their economies, resulting in ever-increasing transport activity and the accelerated need for
infrastructure development. Slowing down the growth in GHG emissions is an international commitment
for these countries, and there is a clear understanding, and belief that LC-HVT can lead to the delivery of
many other national commitments, such as health. Making the wrong choices now can lead to
unsustainable transport pathway that can affect future sustainability for many years to come, noting
that impacts to LICs may in large part result from emissions in MICs and HICs.

Congestion is a major concern in most of the large cities in the DFID project countries, and this is where
stakeholders are focusing their actions®. The importance of liveable cities, air quality and its impact on
health is also an issue in most larger cities, but actions to improve it, taken within the transport sector,
are lagging in many countries. Some of the larger of the DFID project countries have a national
automotive industry, while the others mainly permit the imports of older vehicles, often with outdated
vehicle emissions standards.

In most of these LICs, car-ownership is growing explosively from a low base?, driven in part by rising
affluence and by poor quality public transport. However, car users in all of these cities are still the
minority, and this could be regarded as an opportunity. It means that these countries still have the
possibility of designing transport systems for the majority (who use public transport, walking and
cycling), and by doing so can develop an urban environment that is less dependent on private
motorisation.

Public sector financing, while an important catalyst for these developments, will not be sufficient to
meet these mobility requirements (26). International donor and climate financing, together with public-
private partnerships (PPP), have been identified as essential to incentivise different choices in transport
provision and to shift growth patterns. The total investment in transport infrastructure in 2011 for 25
Asia-Pacific economies, which represent around 60% of the global population, was around USD 300

28 Based on primary data collection from study respondents (Section 1.3.1 for details) and findings of (28), (128),
(140), (221), (223), (224), and (225).
29 Based on SLoCaT calculations of (218).
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billion (27). In Africa, investments for transport totalled USD 24.5 billion in 2016, down from USD 34.4
billion in 2014 (28). The World Bank estimated that developing regions invested approximately 4% to 8%
of their GDP in infrastructure, with the exception of Latin America, which invested less than 3% (29).
Public-sector investment represented 42% of the global total for transport in 2010, and private-sector
investment therefore represented 58% of the global total (mean value estimate of USD 1.015 trillion)
(14). Official Development Assistance (ODA) for transport constituted only 2% of public-sector
investments investment in 2010. While 12 transport projects funded by climate finance instruments
(CFI) in 2017 totalled only USD 111 million, and 16 climate-related bonds (often referred to as green
bonds) enabled an investment volume of USD 6.9 billion.

Box 2: Financing and procurement options for low carbon transport

There is a growing international consensus on the need to reduce transport related GHG and make transport
more sustainable in general. There is now also increased understanding on what sustainable transport is. The
debate now needs to shift towards the financing required to rapidly scale up the development and operation of
sustainable, low carbon transport infrastructure and services.

By 2050, global investment needs for land transport infrastructure are projected to reach a cumulative USD 45
trillion under current policies and while this can deliver enormous environmental, social and economic benefits
(beyond GHG reductions) it is clear that they can only be unlocked by enabling private investment. Barriers,
however, often limit the attractiveness of investment in sustainable transport projects compared to fossil fuel-
based alternatives and new financing and risk reduction mechanisms aim to offset these barriers (30).

Setting adequate pricing mechanisms are needed to address market and government failures; such as carbon
prices, fuel and vehicle taxes, reform of fossil-fuel subsidies, congestion charges and other road user charges,
parking levies, complemented by supply-side regulations and policies® which help to level the investment
field.
Public-private partnerships (PPPs) are procurement methods that allow for private sector participation
and risk sharing;
Land value capture tools capture revenues from the indirect and proximity benefits generated by
transport infrastructure;
Loans, grants and loan guarantees are traditional financial tools frequently used to leverage private
investment in large-scale projects;
Green bonds have the potential to attract institutional investors such as pension funds and insurance
companies by tapping into the debt capital markets;
Short-run subsidies can be used to provide transitional support to sustainable transport options and
technologies;
International government finance for large transport infrastructure investment (31);
Innovative new carbon funding programs such as the Transformative Carbon Asset Facility (TCAF)
which is a policy and sectoral results-based carbon market mechanism under Article 6 of the Paris
Climate Change Agreement (32).

The Clean Technology Fund (CTF) provides new large-scale financial resources to invest in clean technology
projects in developing countries (33). The Global Environment Facility (GEF) catalyses transformational change
by supporting sustainable transport, which reduces GHG emissions (34). The Global Future Cities Prosperity
Fund was a programme established by the UK government (2017 — 2023)to invest in MICs3! to improve the way
their cities are planned and managed, including providing technical assistance to support cities to develop

30 such as; zoning policies, performance based vehicle standards (fuel economy), technology based standards
(electric vehicle charging infrastructure), public procurement programmes
31 Including Brazil, Burma, Indonesia, Malaysia, Nigeria, Philippines, South Africa, Turkey, Thailand and Vietnam.
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integrated multi-modal public transport systems and strategies to address the impact of climate change in
transport and other sectors (35).

Another programme established by the UK government, Cities and Infrastructure for Growth (CIG) (2017-2023),
provides technical support on city and regional interventions in Burma, Uganda and Zambia to strengthen
investment into infrastructure services, including transport policies and administrative management (36).

Improving the probability of reaching a 1.5DS target will require higher ambition and more
comprehensive measures in low carbon transport plans. Growth of absolute transport emissions
between 2000 and 2016 was highest in the project's focus regions: Asia (92%) and Africa (84%).3 This
growth is attributed primarily to increased prosperity, which in turn increases passenger and freight
transport activities. Africa's contribution to global transport demand has historically been low, though
there has been a steady growth rate in motorisation of 33% between 2005 and 2015. On the other hand,
most of the global transport demand between 2005 and 2015 was added in Asia, with an 88% increase
in its motorisation rate.®®

Meeting the 2015 Paris Agreement targets will depend to a large extent on whether low carbon,
sustainable transport is implemented fast enough in all sub-sectors, including in the project’s priority
focus areas, as these have recorded rapid emissions and population growth in recent years. Yet, while
the primary driver motivating low carbon transport is climate change, the primary drivers of
implementing low carbon transport measures tend to be sustainable development benefits. There
remains a need for research to show evidence that a context-appropriate shift to low carbon transport
solutions has the potential to meet demand on the transport systems and reduce emissions, to allow
citizens to experience the benefits of increased access, cleaner air, improved economic development
and reduced inequality.**

Electric vehicles play a key role in all global transport decarbonisation scenarios. In the current situation,
EVs in most electricity grids already save GHG on a lifecycle basis compared to internal combustion
engine vehicles (18) (37); for two-wheelers the savings are particularly high. However, a 50 percent
reduction of carbon intensity of the power sector by 2030 is necessary to achieve the GHG savings
required for the Paris Agreement (37). For LICs, electric cars and trucks are less relevant in the short
term due to their high up-front cost and lack of infrastructure. Electric buses, three-wheelers and two-
wheelers are more appropriate, especially in Asia where rapid development is taking place. Within the
focus countries, this is mainly in India and Bangladesh. Therefore, in this report, with regard to
electrification we focus on these three types of vehicles. Reduction of the grid emission factor, e.g. by
more renewable energy, is considered important in the long term but for LICs this may not be a priority
compared to more pressing development needs. It was not raised by stakeholders in our primary data
gathering.

Finally, a note on alternative fuels: natural gas is looked at by many countries including the nine in this
study. Although compared to diesel, natural gas is beneficial for local air quality and reduces black
carbon, the GHG savings are limited. Therefore, this study does not focus on this fuel. Similarly, first
generation biofuels (e.g. from palm oil) have limited GHG savings and potentially adverse impacts on

32 Based on SLoCaT calculations of (219).

33 Based on SLoCaT calculations of (218).

34 A topic for future research is whether and how these factors are jointly considered in project countries and other
LICs, e.g. through transport policies that reduce air pollution and carbon emissions or target a shift to local
production to cut emissions and deliver (more inclusive gender sensitive, pro-poor) outcomes.
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sustainable development. However, many countries have biofuel blending targets though (SLoCaT,
2018). Second and third generation biofuels, e.g. from woody biomass, play a role in transport
decarbonisation scenarios (18); yet were not raised in the primary research.

2.2. EXISTING QUANTITATIVE EMISSION ASSESSMENT TOOLS SUPPORTING
Low CARBON TRANSPORT INTERVENTIONS

Measuring CO2 emission reduction and other related SD benefits of transport policies, projects and
programmes is essential for driving further action on transport and climate change, through
guantification of the potential contribution of low carbon transport infrastructure and services to more
carbon-intensive investments. However, research (Table 2) indicates that in many developing countries,
the information available on the impact of transport policies and projects on emissions is not only
insufficient, but also potentially misleading. Countries can consistently only measure emissions arising
from aggregate fuel sales by the type of fuel. But this does not link transport demand and fuel
consumption and subsequent evaluation of policies and investments. This is a critical link which is often
missing in conventional planning process. Further, many stakeholders consider lack of the modelling
capabilities with limited data availability at national and subnational levels has hampered the
development of policy interventions and investment in the region.

Table 2: Data and emission quantification in Asia and Africa

Data and emission quantification (quotes from literature)
Africa “Key stakeholders in many cities in Africa are not sure where best to start to address
their transport emission problems because of lack of local data and expertise, a
situation which results in holding back progress on green and sustainable transport
initiatives” (38).

Africa “There is a clear lack of urgency from SSA governments in addressing the worsening
urban air quality situation in the region possibly owing to the absence of reliable data
and local evidence on the environmental and human health impact of air pollution,
and the magnitude of the associated health risk” (39).

Africa "African data are much harder to find than data for other world regions, and transport
activity data are even harder to collect and publish than other transport-related
parameters” (40).

Kenya “Uncertainties in the calculations of the mitigation potentials are rather high. A lot of
activity data was not readily available. Therefore, the authors were required to make
assumptions on sensible parameters for the calculations or use data with high
uncertainty” (41).

Asia “Today, authorities in developing Asian countries cannot adequately measure carbon.
Existing aggregate data tell us only approximately how many vehicles of each kind
have been at one time registered nationally or by state” (42).

Asia "Collected data are often not easily accessible, or are incomplete (43)”.

India “The use of top-down data on fuel consumption in the road transport sector in India
may have led to serious errors (44)".

Indonesia “Limitations in the quality of input data and the large number of assumptions that
dictate the final outcome (45)”.

Asia/ADB “Data available from recent ADB projects often does

not include information needed to estimate CO2 emissions with reliability (46)”.

To take stock of available methodologies and tools, an assessment on 150 tools and methodologies was
conducted and the results show that there is a wide range of tools covering different transport
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subsectors and both passenger and freight methodologies.* Figure 8 shows the development of CO,
emission tools and methodologies for transport by release year, which demonstrates a marked increase
in methodologies since 2007.

160

140
120
100
80
60
40
20
0
NN NN
© OO O
=
w

Figure 8: Transport GHG Emission Methodologies and Tools Development from 1990
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The number of tools, as well as their scope indicate that action on transport and climate change is not
held back by the absence of tools to analyse transport interventions for their climate impact.® The
typology analysis of the available methodologies and tools are highlighted below:

1. Modes of transport: While nearly 90% of tools reviewed in the assessment are related to the
road transport sector, a significant percentage of tools consider other modes including railways
(50%), waterways (39%) and aviation (31%) (Figure 9). Within the road sector, non-motorised
transport (NMT) modes such as walking and cycling are relatively neglected in the
methodologies and tools, with about 21% share and with other modes with a more evenly
distributed share (between 41% and 65%). About 69% of tools are applicable to the freight
sector, and about 96% of tools for the waterway sector are oriented toward freight, due to the
rapid growth of freight shipping activities.

35 The full database can be downloaded here: http://slocat.net/sites/default/files/HVT Annex 8-Tools-
Assessment.xlsx

3 The full list of tools assessed in this section can be downloaded here:
http://slocat.net/sites/default/files/HVT Annex_8-Tools-Assessment.xlsx
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Figure 9: Number of tools categorised by modes of transport

*2W = Two-wheeler motorised transport; NMT = Non-motorised transport (walking and cycling)

2. Functions: Among the 150 tools, 50% of the assessed tools specifically focus on analysing the
impact of transport emission strategies. Only about 25% focus on GHG inventories or
projections for all economic sectors (where transport is a sub-sector). 23% focusing solely on
transport sources with the objective to develop emission factors or carry out comprehensive
emission inventories for all gases emitted during vehicle use for the base year.

3. Application areas: Tools are evenly distributed among different application areas, with the
majority focusing on evaluating impacts of transport policies, and less focusing on evaluating
emissions from transport infrastructure, carrying out fleet-level assessment, and organisation-
level assessment (Figure 10). Slightly more tools are designed for project-based assessment than
programme-based emission impact assessment. A few tools are designed to quantify supply
chain emissions integrating various transport modes.
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Figure 10: Share of tools categorised by application areas

33



Development: Three quarters of tools and methodologies are financed by development
agencies and governments. NGOs and academia have financed nearly 27% of these tools, while
the private sector has contributed to the development of only 8% of tools and methodologies,
of which 90% are primarily freight-oriented

Mitigation Strategies: The 150 tools in the assessment also cover a broad range of mitigation
actions, with the greatest number of tools related to alternative fuel incentives, vehicle
efficiency improvement, and comprehensive urban transport programmes and intra-urban mass
rapid transit investment (Figure 11). A lesser share of the tools cover pricing policies, developing
national fuel economy standards, freight infrastructure investments and inter-urban rail
infrastructure.

Pricing policies 11%
National fuel economy standards 10%
Freight transport infrastructure investments to shift mode 8%
Inter-urban rail infrastructure 8%
Alternative fuels incentives 20%
Vehicle efficiency improvement programmes 15%
Comprehensive urban transport programes 14%

Intra-urban mass rapid transit investments 13%

0% 5% 10% 15% 20% 25%

Figure 11: Share of tools categorised based on mitigation actions

Assessing Co-benefits: More than half of the tools can also be used to assess other benefits of
proposed measures (Figure 12). This is an important contribution, as application of SD benefits
to climate finance-supported transport sector projects has been limited to date. More than 60
GHG tools in this assessment also quantify air pollutants such as particulate matter (PM) and
nitrous oxides (NOy). Only 10 tools quantify short-lived climate pollutants (SLCPs) like methane
and black carbon, which can be critical factors in shifting the balance of a transport investments
from infeasible to feasible. A number of tools also capture SD benefits including fuel savings,
road safety impacts, and travel time savings.
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Figure 12: Number of tools with methodologies to assess co-benefits

Detailed assessment especially for the LICs and MICs indicated that not only 99% of the tools are useful
for bottom-up modelling but about half of the tools are available free of charge indicating that the
modelling assessments could be carried out with less resources. Further, while the majority of tools tend
to be detailed in character and data requirements, there are also a growing number of sketch tools
(18%) that provide order-of-magnitude emissions estimates where data is scarce (Table 3):

Table 3: Selected list of sketch tools available to assist decision-making in developing countries

Analysing Emission Reductions
from Travel Efficiency Strategies
(TEAM)

Fuel Economy Policies
Implementation Tool (FEPIT)

Trip Reduction Impacts of Mobility
Management Strategies (TRIMMS)
model

Transport Emissions Evaluation
Models for Projects (TEEMP)
Commuter Strategy

TEEMP Pay-As-You-Drive (PAYD)
Insurance

2011

2015

2008

2010

2010

Low-cost method to estimate the impact of travel efficiency
strategies.

Allows countries to analyse potential outcomes of different
policy options based on the characteristics of their vehicle fleets
in a range of different scenarios. Support countries as they seek
to promote fuel economy policies.

Estimates the impacts of a broad range of transport demand
initiatives and provides program cost effectiveness assessment,
such as net program benefit and benefit-to-cost ratio analysis.
Enables the estimation of emissions in both ‘project’ and ‘no-
project’ scenarios for commute planning and improvement.
Evaluate short to long term impacts of projects. Primarily
evaluates CO; emissions and air pollutant emissions using data
gathered during project feasibility and actual operations.
Enables the estimation of emissions in both ‘project’ and ‘no-
project’ scenarios for PAYD interventions. Evaluate short to long
term impacts of projects. Primarily evaluates CO2 emissions and
air pollutant emissions using data gathered during project
feasibility and actual operations.


https://www.google.co.in/url?sa=t&rct=j&q=&esrc=web&cd=2&cad=rja&uact=8&ved=0ahUKEwj8-4XQ9_DOAhVGsI8KHeiEBKsQFggkMAE&url=http%3A%2F%2Fnepis.epa.gov%2FExe%2FZyPURL.cgi%3FDockey%3DP100HH1gfWGWsRis_
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=web&cd=2&cad=rja&uact=8&ved=0ahUKEwj8-4XQ9_DOAhVGsI8KHeiEBKsQFggkMAE&url=http%3A%2F%2Fnepis.epa.gov%2FExe%2FZyPURL.cgi%3FDockey%3DP100HH1gfWGWsRis_
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=web&cd=2&cad=rja&uact=8&ved=0ahUKEwj8-4XQ9_DOAhVGsI8KHeiEBKsQFggkMAE&url=http%3A%2F%2Fnepis.epa.gov%2FExe%2FZyPURL.cgi%3FDockey%3DP100HH1gfWGWsRis_
http://www.iea.org/gfei/FEPIT2015.xlsb
http://www.iea.org/gfei/FEPIT2015.xlsb
http://trimms.com/
http://trimms.com/
http://trimms.com/
http://cleanairasia.org/wp-content/uploads/portal/files/Commuter_Strategies_TEEMP_model_9-15-2010.xlsx
http://cleanairasia.org/wp-content/uploads/portal/files/Commuter_Strategies_TEEMP_model_9-15-2010.xlsx
http://cleanairasia.org/wp-content/uploads/portal/files/PAYD_Draft_09-17-2010.xlsx
http://cleanairasia.org/wp-content/uploads/portal/files/PAYD_Draft_09-17-2010.xlsx

Name of Tool Objective

TEEMP Pricing Strategies 2010 Enables the estimation of emissions in both ‘project’ and ‘no-
project’ scenarios for pricing policies. Evaluate short to long
term impacts of projects. Primarily evaluates CO2 emissions and
air pollutant emissions using data gathered during project
feasibility and actual operations.

TEEMP - Bikeshare 2009 Enables the estimation of emissions in both ‘project” and ‘no-
project’ scenarios for bikesharing interventions. Evaluate short
to long term impacts of projects. Primarily evaluates CO>
emissions and air pollutant emissions using data gathered
during project feasibility and actual operations.

TEEMP - Bikeways 2010 Enables the estimation of emissions in both ‘project’ and ‘no-
project’ scenarios for bikeways construction interventions.
Evaluate short to long term impacts of projects. Primarily
evaluates CO2 emissions and air pollutant emissions using data
gathered during project feasibility and actual operations.

TEEMP - BRT 2010 Enables the estimation of emissions in both ‘project’ and ‘no-
project’ scenarios for Bus Rapid Transit (BRT) interventions.
Evaluate short to long term impacts of projects. Primarily
evaluates CO2 emissions and air pollutant emissions using data
gathered during project feasibility and actual operations.

TEEMP-Railway 2012 Enables the estimation of emissions in both ‘project” and ‘no-
project’ scenarios for railway development. Evaluate short to
long term impacts of projects. Primarily evaluates CO2 emissions
and air pollutant emissions using data gathered during project
feasibility and actual operations.

TEEMP — light rail transit/mass 2010 Enables the estimation of emissions in both ‘project’ and ‘no-

rapid transit project’ scenarios for LRT and MRT projects. Evaluate short to
long term impacts of projects. Primarily evaluates CO2 emissions
and air pollutant emissions using data gathered during project
feasibility and actual operations.

Quantifying Transit’s Impact on 2015 Examines the complex interrelationships between transit and
GHG Emissions and Energy Use— land use patterns to better understand their contribution to
The Land Use Component compact development and the result

EcoPassenger 2010 A calculator to compare the energy consumption, CO; and

exhaust atmospheric emissions for planes, cars and trains for
passenger transport.

TEEMP Eco-driving 2010 Enables the estimation of emissions in both ‘project’ and ‘no-
project’ scenarios for introducing eco-driving programmes.
Evaluate short to long term impacts of projects. Primarily
evaluates CO; emissions and air pollutant emissions using data
gathered during project feasibility and actual operations.

EcoTransIT World 2003 Quantify the emissions and eco-impacts of freight movements
by various transport modes.
DEFRA freight transport 2010 Evaluate GHG emissions for the freighting of goods.

methodology

Decision-making and policy development


http://cleanairasia.org/wp-content/uploads/portal/files/Pricing_TEEMP_Model_09-17-2010.xlsx
http://cleanairasia.org/wp-content/uploads/portal/files/Bike-Sharing_TEEMP_Model_9_16_10_.xls
http://cleanairasia.org/wp-content/uploads/portal/files/Bikeway_TEEMP_Model_9_6_10.xls
http://cleanairasia.org/wp-content/uploads/portal/files/BRT_TEEMP_model_9_14_10_-_mac.xlsx.xls
http://cleanairasia.org/wp-content/uploads/portal/files/Railway_Alternative_TEEMP_model_9_16_10.xls
http://cleanairasia.org/wp-content/uploads/portal/files/Metro.xls
http://www.trb.org/Publications/Blurbs/172110.aspx
http://www.trb.org/Publications/Blurbs/172110.aspx
http://www.trb.org/Publications/Blurbs/172110.aspx
http://ecopassenger.org/
http://cleanairasia.org/wp-content/uploads/portal/files/EcoDriving_TEEMP_Model_09-15-2010.xlsx
http://www.ecotransit.org/calculation.en.html
https://discover.amee.com/categories/DEFRA_freight_transport_methodology
https://discover.amee.com/categories/DEFRA_freight_transport_methodology

Name of Tool

Objective

Benchmarking and Energy Savings 2016 A dynamic decision-making tool, designed to assist local policy

Tool for Low Carbon Cities makers and urban planners in prioritizing strategies for energy
and carbon saving at the city level.

Tool for Rapid Assessment of City 2008 Decision-support tool designed to help cities quickly identify

Energy under-performing sectors, evaluate improvement and cost-
saving potential, and prioritise sectors and actions for energy
efficiency (EE) intervention including transport.

Urban Transport Roadmaps 2016 Supports authorities of small and medium sized cities who may
not have the resource to major policy assessment and
modelling work. Help local transport policy-makers to identify,
develop, screen and assess different measures and policies
scenarios and the scale of impacts that could be expected.

Toolkit for Local Governments on 2013 Assist local governments in developing sustainable transport
Developing Sustainable Transport policies and strategies at the local level in order to reduce GHG
Policies and Strategies and air pollutant emissions from the urban transport sector.
United Nations Environment 2006 Facilitate the development of strategy for reducing the
Programme (UNEP) Clean Fleet environmental impacts of fleet.

Toolkit

CCAP Transport Emissions 2005 Engage state and local officials in understanding the

Guidebook

extent to which policy decisions impact air pollution, energy
use, and GHG emissions.

Guidelines for Measurement, 2012 Assesses eligibility of the projects for financing based on
Reporting and Verification of GHG measurement, reporting and verification of the GHG emission
Emission Reductions in JBIC GREEN reductions in the projects.

Operation

IFC GHG Reduction Accounting 2013 Provides technical guidance for IFC investment and advisory

Guidance for Climate Related
Projects

staff to conduct GHG emission reduction calculations for
climate-related projects.

Monitoring, Reporting, and Verification

Calculating CO2 Emissions from 2005 Facilitate corporate-level measurement and reporting of GHG
Mobile Sources emissions from transport and other mobile sources.
GHG Emissions Calculation 2011 Explain the options of stating GHG emissions along the supply

Methodology and GHG Audit

chain and to provide the methodology, rules and guidelines for
calculating and verifying GHG emissions and emission
reductions.

A sketch methodology is usually adopted when the user does not have any data on the avoid-shift-
improve-related parameters and still needs to assess the likely impact of project, policy, and/or
investments. These sketch models are particularly useful in developing countries where data availability
and institutional capacity are generally low. Box 3 discusses the use of sketch modelling in transport
sector.

Box 3: Use of Sketch Modelling in Transport Sector
For example, to develop a simple sketch model for quantifying co-benefits including CO2 emissions from
transport projects and investments, Clean Air Asia, together with partners such as the Institute for Transport
Development Policy (ITDP), ADB, Cambridge Systematics and the UNEP — GEF Scientific and Technical Advisory
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https://china.lbl.gov/sites/all/files/best_cities_userguide_en_201610_v1.4_0.pdf
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http://esmap.org/TRACE
http://esmap.org/TRACE
http://www.urban-transport-roadmaps.eu/
http://cleanairasia.org/node8545/
http://cleanairasia.org/node8545/
http://cleanairasia.org/node8545/
https://www.unenvironment.org/resources/toolkits-manuals-and-guides/clean-fleet-toolkit
https://www.unenvironment.org/resources/toolkits-manuals-and-guides/clean-fleet-toolkit
https://www.unenvironment.org/resources/toolkits-manuals-and-guides/clean-fleet-toolkit
http://www.ccap.org/safe/guidebook/guide_complete.html
http://www.ccap.org/safe/guidebook/guide_complete.html
https://www.jbic.go.jp/en/business-areas/sectors/environment/j-mrv.html
https://www.jbic.go.jp/en/business-areas/sectors/environment/j-mrv.html
https://www.jbic.go.jp/en/business-areas/sectors/environment/j-mrv.html
https://www.jbic.go.jp/en/business-areas/sectors/environment/j-mrv.html
http://www.ifc.org/wps/wcm/connect/21d21b80423bdbf19f39bf0dc33b630b/IFC+GHG+Reduction+Accounting+Guidance.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/21d21b80423bdbf19f39bf0dc33b630b/IFC+GHG+Reduction+Accounting+Guidance.pdf?MOD=AJPERES
http://www.ifc.org/wps/wcm/connect/21d21b80423bdbf19f39bf0dc33b630b/IFC+GHG+Reduction+Accounting+Guidance.pdf?MOD=AJPERES
http://ledsgp.org/resource/calculating-co2-emissions-from-mobile-sources/?loclang=en_gb
http://ledsgp.org/resource/calculating-co2-emissions-from-mobile-sources/?loclang=en_gb
http://ledsgp.org/resource/calculating-co2-emissions-from-mobile-sources/?loclang=en_gb
http://ledsgp.org/resource/calculating-co2-emissions-from-mobile-sources/?loclang=en_gb
https://www.arb.ca.gov/fuels/lcfs/workgroups/lcfssustain/ISCC_EU_205_GHG_Calculation_and_GHG_Audit_2.3_eng.pdf
https://www.arb.ca.gov/fuels/lcfs/workgroups/lcfssustain/ISCC_EU_205_GHG_Calculation_and_GHG_Audit_2.3_eng.pdf

Box 3: Use of Sketch Modelling in Transport Sector

Panel, developed excel-based, free-of-charge spreadsheet models collectively called as ‘Transport Emissions
Evaluation Models for Projects’ (TEEMP)(46) (47).

The TEEMP tools are ‘sketch’ models which enable the estimation of emissions in both ‘project’ and ‘no-project’
scenarios and can be used for evaluating short to long term impacts of transport projects. The main objective of
TEEMP tools is to support the implementation of the sustainable transport policies to improve air quality and
mitigate climate change. TEEMP primarily evaluates the impacts of transport projects on CO2 emissions and to
some extent air pollutant emissions (PM and NOx) using data gathered during project feasibility and actual
operations. Co-benefits such as travel time savings, fuel savings, CO2/PM/NOX emissions and accident savings
are quantified in these TEEMP tools.

The following table summarises types of co-benefits which could be quantified in TEEMP suite of tools:

Fuel T'ravel co2 PM and : Fatalities Increased Land
; time . . \[0)% Noise and . . Use
savings X Emissions .. . Productivity
savings Emissions Injuries Impacts

BRT v v v v NA v NA v NA
Metro v v v v NA v NA v NA
Roadways v v v v NA NA NA NA NA
Railways v v v v NA NA NA NA NA
Bikeways v v v v NA NA NA NA NA
Bike share v v v v NA NA NA NA NA
Walkability | v/ v v v NA NA NA NA NA
City v v v v NA v NA NA NA

Note — ‘v’ indicates quantification possible and ‘NA’ indicates quantification not possible in TEEMP model

Using TEEMP BRT model, World Bank estimated the impacts of 1,000 km of new BRT corridor deployed in 20 or
more Indian cities (48):

e 1,100 to 1,350 reduced traffic fatalities per year;

e 1.9to 2.3 million tons/year of CO2 emissions reduction;

e annual savings of 300 tons of black carbon;

e USD 6.4 to 8.1 billion in macroeconomic benefits (over 20 years);

e 50,000 to 90,000 short-term jobs rising to 128,000 permanent new jobs;

e more than 175 avoided deaths annually in India because of improved air quality;

e more than USD 500,000 in annual avoided crop losses because of air pollution;

e 500 million hours/year of time savings because of shortened trips

Findings: The assessment shows that there is a wide range of tools available to help transport
practitioners and planners to assess opportunities and impacts, prioritise planning, assess alternative
options, create a baseline, and implement, evaluate and monitor the performance of transport projects.

First, is noted that most methodologies are project based, which runs counter to the current trend
toward more programmatic approaches (e.g. as incorporated in an increasing number of Nationally
Appropriate Mitigation Actions — NAMAs) and sector wide approaches (e.g. as mandated in the
development of Nationally Determined Contributions — NDCs).

Second, it is noted that there are relatively few methodologies to quantify impacts of transport demand

management, NMT, and urban freight, which are essential pieces of a comprehensive set of sustainable
transport infrastructure and services.
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Third, it is important for methodologies to allow ‘business-as-usual’ project baselines which reflect likely
investment trajectories based on past investments and current policy frameworks (as opposed to simple
‘no action’ scenarios), so that sound transport investments can be advanced and unsound investments
can be avoided.

Fourth, while about 60% of methodologies reviewed (e.g. city level inventories, fleet level assessments,
freight supply chains) consider an analysis period of more than a single year, there is still 40% of
methodologies that limit analysis to one year. It is crucial to consider longer term impacts, since almost
all transport projects may yield positive impacts after several decades, a timeframe well within a
project’s useful life.

Fifth, most of these available tools do not convert quantified emission impacts into monetary context
for detailed economic analysis. Ideally, decision-making for low carbon transport should be based on the
results of the economic evaluation, i.e. a course of action should only be pursued if its net present value
is positive. However, most of the emission quantification tools do not consider such an assessment.

Sixth, transport emission quantification and monitoring can be complex, time-consuming and costly and
thus it is important to select a set of key indicators and data parameters that will be used to evaluate
the impact of policy and/or project. Further, considering varied availability of different data parameters
in countries, suitable default values for various mitigation activities could be identified for use in Low-
and Middle-Income Countries. Further, a global sketch tool for policy impact could be developed with
default data which could be used for sketch mitigation analysis in countries with limited data for NDC
and SDG priority action identification and implementation.

Finally, it is important that co-benefits be increasingly prioritised in decision-making processes for
transport policies, and thus it is essential that the growing trend toward incorporating co-benefits into
GHG methodologies be even more far-reaching. A broader incorporation of social co-benefits (including
air quality, travel time, road safety, and fuel savings) into GHG emission methodologies offers the
potential to improve cost-benefit ratios of sustainable transport investments, and to better reflect the
contribution of such investments toward a range of sustainable development goals. Further, considering
the data-related constraints and poor integration of SD benefits in low carbon transport projects,
policies and investments assessment, there is a growing demand for multi-criteria assessment tools.
These tools are generally used in the transport sector assessment to determine which policy or project
or investment option meets the desired and stated objectives and the targets. Multi-criteria
assessments can incorporate both quantitative and qualitative criteria, used when goals are different or
even conflicting and when impacts cannot be converted to a monetary basis.

2.3 SUMMARY AND DISCUSSION

This chapter makes the case for why low carbon high volume transport should be considered by lower-
income and lower-middle-income countries in Africa and Asia, discussing the mitigation potential and
priorities for implementation. It closes with a discussion on the available tools to quantify the emissions
reduction from low carbon transport interventions.

As the chapter sets the stage for the study, it starts by defining low carbon high volume transport,
where:
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e High volume transport is defined as including to a broad range of transport modes,
including road and rail passenger transport; two- and three-wheelers; road and rail freight
transport; air and inland waterway transport; and walking and cycling.

e Low carbon transport is defined, in line with the concept of ‘low carbon development’(12),
as ‘transport that will emit less carbon than the alternative in the business-as-usual (BAU)
scenario’.

The need to consider the adoption of low carbon, high volume transport derives from the internationally
agreed target (through the UNFCCC-led Paris agreement) of limiting global warming to a maximum of
1.5 2C. Meeting this requires a significant worldwide reduction in GHG emissions from all sectors,
including transport. Over the past half century, transport sector emissions have growth at a rate faster
than any other energy end-use sector with the highest increase coming from middle-income countries
due to rapid motorisation and economic growth®’. Growth of absolute transport emissions between
2000 and 2016 was highest in the project's focus regions — Asia (92%) and Africa (84%) — but transport is
a difficult sector to decarbonise due to its high dependence on fossil fuels and its disperse nature —
where changes in modal usage can affect millions of persons — however not doing so can lock-in GHG
emissions to a high trajectory for many decades.

Transport, access and mobility are key to sustainable development and transport interventions are
mostly driven by development concerns, such as the need to reduce congestion, improve
mobility/accessibility for a growing urban population, rural connectivity, and logistics to support an
expanding industrial and economic activity. Thus, low carbon transport in LICs is usually seen as a
desirable co-benefit but not as a driver of transport interventions and this study sets out to explore the
current state of knowledge of, interest in, and capacity to implement low carbon, high volume transport
in selected countries in Africa and South Asia and what could be done to enhance its implementation.

The chapter also looks at the analytical tools that are available to support an enhanced implementation
of low carbon solutions. It compares over 150 tools and methodologies used for quantitative assessment
finding a wide range of tools covering all transport subsectors for both passenger and freight. It
highlights the differences between sketch models that are useful for ex-ante assessments with limited
data and more complete bottom-up methodologies that can analyse from a Monitoring, Reporting and
Verification (MRV) perspective the mitigation achieved.

The greatest number of tools relate to alternative fuel incentives, vehicle efficiency improvement, and
comprehensive urban transport programmes and intra-urban mass rapid transit investment. A lesser
share of the tools cover pricing policies, developing national fuel economy standards, freight
infrastructure investments and inter-urban rail infrastructure. Many of the tools also quantify criteria
pollutants such as PM and NOy and/or allow the economic or financial cost of the low carbon alternative
and marginal cost of abatement to be calculated.

37 Although the per capita emissions in high income countries are stabilising but still three times higher.
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3. AMBITION WITHIN THE SELECTED COUNTRIES TO IMPLEMENT LOW
CARBON, HIGH VOLUME TRANSPORT MEASURES

At the 21t Conference of the Parties (COP21) in 2015, Parties to the UNFCCC reached a landmark
agreement to accelerate and intensify the actions and investments needed for a sustainable, low carbon
future (49). The Paris Agreement (2015) pursues efforts to limit the temperature increase to 1.5DS
above pre-industrial levels. The Agreement calls for appropriate financial flows, a new technology
framework, and an enhanced capacity building framework to support actions taken by countries based
on their own national objectives (or known as the NDCs).

Although the text of the Paris Agreement itself makes no specific reference to transport sector, it is a
strong call to accelerate the decarbonisation of the transport sector, which is responsible for nearly one-
quarter of energy-related CO, emissions. The Agreement offers opportunities for the transport sector to
contribute to its ambitious goals for GHG emissions reduction.

This chapter gives an overview of the mitigation potential of low carbon transport and associated
measures, and summarises the targets and measures reported in the NDCs, NCs, and BURs submitted by
the selected countries under UNFCCC mechanisms. These commitments have led to the incorporation of
low carbon transport plans in national plans for climate change, and the emergence of a number of
regional, national, and local plans for low carbon transport in the nine countries.®

3.1. THE MAGNITUDE OF REQUIRED AMBITION AND ACTION

SLoCaT has previously developed a global meta-analysis of transport sector emissions by aggregating
‘bottom-up’ country transport CO, estimates for the timeframe of 2020 to 2050 (50). Estimates for the
BAU and a Low Carbon Scenario (LCS) have been developed in order to show the magnitude of required
actions to reduce emission in the transport sector.

Emissions in the BAU projections assume that no additional low carbon policy actions are adopted in the
countries. Emissions in the LCS shown are based on the assumption that significant additional policy
measures and investments in low carbon modes will be introduced in an extended, ambitious manner
that will lead to emission levels compatible to the 1.5DS target of the Paris Agreement (50). However,
the current commitments from these countries (conditional and unconditional targets as well as actions
in NDC submissions) are not ambitious enough to meet this this goal, with GHG emissions significantly
increasing in real terms over this period.

A bottom-up analysis of the needed transport emission scenarios for the nine countries shows that the
transport emissions in the LCS compatible to the 1.5 DS target of the Paris Agreement would have to be
83% below the BAU by 2050 (Figure 13). In this desirable LCS, transport emissions would subsequently
have to decrease. To contribute proportionally to the estimated 1.5 DS target of 2 Gt by 2050, the
selected countries can achieve a transport emissions level of 356 Mt CO; (per methodology described in

38 The summary is based on the information collected in the Matrix of Low Carbon Transport Measures in National
Policies, Programmes, Targets and Evaluation Mechanisms. More details on the matrix are provided in Appendix 5.
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previous paragraphs). Examining all current LICs and lower middle-income countries (LMICs), the 1.5 DS
target requires 77% below the 2050 BAU. Transport emissions by these two country groups have to be
limited to under 737 Mt CO, (15).>°

BAU Scenario Low Carbon Scenario
(Compatible to 1.5DS)

1500 - 1500
1000 - 1000
500
500 [ e——— e
. ] , I N N .

2020 2030 2040 2050 2020 2030 2040 2050
W Bangladesh W Ghana B India M Bangladesh m Ghana M India
Indonesia M Kenya M Nigeria Indonesia M Kenya M Nigeria
H Rwanda M South Africa m Uganda m Rwanda M South Africa m Uganda

Figure 13: Comparison between BAU and Low Carbon Scenarios of project countries (15)

Comparing the BAU in 2050 and the 1.5 compatible level of transport emission for each country, it
shows that all countries can contribute and reduce emissions by a large extent. In countries with a low
baseline (Ghana, Kenya, Rwanda and Uganda), the reductions can be between 59% and 66% below the
BAU by 2050, while medium-sized emitters (Indonesia, Nigeria and South Africa) need to reduce by 75%
to 83% and large emitter India by over 86% below the BAU by 2050 (Figure 14).

39 The scope of this project does not explore whether these countries are aware of the level of emissions
reductions required for their interventions to be low carbon; it is also not within the scope of this study to explore
the current status of private sector investment in each of the project countries.
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Figure 14: Comparison of BAU and LCS by 2050 for Selected Countries (15)

Transport emissions per capita were on average at a level of 0.25 tonnes per capita in the nine countries
and in the bottom-up approach, national efforts can lead to reducing the transport per capita emission
to roughly 0.2 tonnes by 2050 (to make a proportional contribution to Paris Agreement 1.5 degree
target) (Figure 15).%° The figure below compares the per capita emission for each country. Significant
decreases will be necessary for Ghana, Indonesia, Nigeria and South Africa where future population size
is expected to increase strongly in the next decades.
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Figure 15: Per Capita transport emissions of the project countries in 2010 (15)

40 Based on metadata Implications of 2DS and 1.5DS for Land Transport Carbon Emissions in 2050 (50) and average
emission for the nine DFID countries.
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3.2. ACTIONS AND COMMITMENTS TO LOW CARBON TRANSPORT REPORTED UNDER
THE UNFCCC PROCESS

The Paris Agreement was reached by Parties to the UNFCCC* at COP21 in 2015 in Paris to strengthen
the global response to the threat of climate change by keeping a global temperature rise this century
well below 2 degrees Celsius above pre-industrial levels and to pursue efforts to limit the temperature
increase even further to 1.5 degrees Celsius. It calls for ambitious goals to set up appropriate financial
flows, a new technology framework and an enhanced capacity building framework to support actions
taken by countries based on their own national objectives through the NDCs.

The Agreement entails empowering opportunities for the transport sector to contribute to its ambitious
goals for GHG emissions reduction through the NDCs submitted by Parties and non-Party stakeholder
involvement in the UNFCCC process. In addition, Parties have been submitting reports to communicate
the progress made to reduce GHG emissions in their countries. These national reports include the
Biennial Reports (BR),* Biennial Update Reports (BUR),* and National Communications (NC).** In
addition, National Adaptation Plans (NAPs)* and National Adaptation Programmes of Action (NAPAs)*
are plans submitted by developing and developed countries to identify strategies and actions for
adaptation.

The Paris Agreement requires all Parties to report regularly on their emissions and on their
implementation efforts based on their respective NDCs. In addition, countries have started to submit
communications of long-term strategies in late 2016 to identify mid-century, long-term low GHG
emission development strategies for mitigation and adaptation. Facilitative Dialogues to review the
progress made under the NDCs were conducted starting from 2018. There will also be a global stocktake
every five years to assess the collective progress towards achieving the purpose of the agreement and to
inform further individual actions by Parties.

Figure 16 compares the number of NDCs, NCs and BURs*’ covering passenger and freight transport and
major transport sub-sectors with a high relevance for low carbon transport. While there are each nine

41 The UNFCCC is the leading international environmental treaty adopted in 1992 with the purpose to ‘stabilise
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system’. More information at: https://unfccc.int/

42 Submitted by Annex | Parties to outline progress in achieving emission reductions and the provision of financial,
technology and capacity-building support to non-Annex | Parties, building on existing reporting and review
guidelines, processes and experiences.

43 Submitted by non-Annex | Parties with updates of national GHG inventories, including a national inventory
report and information on mitigation actions, needs and support received.

4 Submitted by non-Annex | Parties to provide information on GHG inventories, measures to mitigate and to
facilitate adequate adaptation to climate change, and any other information that the Party considers relevant to
the achievement of the objective of the Convention.

4 A means of identifying medium- and long-term adaptation needs and developing and implementing strategies
and programs to address those needs

4 A process for the Least Developed Countries (LDC) to identify priority activities that respond to their urgent and
immediate needs with regard to adaptation to climate change — those needs for which further delay could increase
vulnerability or lead to increased costs at a later stage.

47 The five selected countries which have submitted BURs as of January 2019 are India, Indonesia, Ghana, Nigeria,
and South Africa.
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NDCs and nine NCs, only five BURs have been submitted. Bangladesh, Kenya, Rwanda and Uganda did
not submit any BUR to date.
9
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Figure 16: References to transport modes and sub-sectors in NDCs, NCs, and BURs submitted by project countries (51)

The NDCs of Indonesia and Kenya have only general statements on transport without attributing any
details to transport modes or sub-sectors. In all three reporting mechanisms passenger transport is
referred to more often than freight transport and while urban transport dominates clearly in in NDCs,
the NCs also highlight heavy rail and rural transport besides urban mobility (Figure 16).

Passenger transport is covered in all NCs and all BURs that were submitted and all NCs refer to urban
transport, showing that urbanisation and the mobility of urban dwellers is regarded as important. The
only country mentioning high-speed rail was Nigeria, with the ambition to develop a high-speed rail
network. Only South Africa included aviation in their reporting, and the plan is to consider biofuels for
aviation. All five submitted BURs include measures on urban transport and heavy rail. Single measures
without a comprehensive package will not be sufficient to reach significant emission reduction and the
1.5DS of the Paris Agreement, as shown in Chapter 2.

In addition, a SLoCaT analysis of 166 NDCs submitted by 193 countries around the world shows that 76%
highlight transport as a mitigation sector and only 8% of countries (14 countries) have specific transport
GHG mitigation targets (51). Among these 14 countries with transport emission targets, two are LICs:
Burkina Faso and Ethiopia. All of the countries in the SLoCaT analysis highlight transport mitigation.
Bangladesh has the only NDC among the nine selected countries with a target on transport mitigation:
24% below 2030 BAU. The fact that most countries include a list of mitigation actions in transport (even
though climate change is not a primary driver) shows that there are a lot of options for climate change
mitigation in the transport sector, which can be lessons learned even for LIC with low per capita
emissions and other key development priorities.

Passenger transport is mentioned in 63% of NDCs and freight is covered in 21%, while in the NDCs of the
this project’s priority countries shares a similar ratio can be identified (77% for passenger and 22% for
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freight). However, freight transport currently accounts for about 36% of global land transport emissions
(19) and thus in theory should receive a proportionate share of mitigation measures (relative to
passenger transport) (14). However, in practice there is observed a relative lack of attention to freight
in the UNFCCC process, which appears to be a result of two general factors: (1) a lack of policy attention
and (2) less literature compared to passenger transport.

The following section gives an overview on the targets, measures, plans and strategies related to the
transport sector in the NDCs, National Communications, and BURs of the selected countries.*®

3.2.1. TRANSPORT TARGETS REPORTED IN NDCs, NCs, AND BURS BY THE PROJECT COUNTRIES

Setting specific, quantified targets is an important element in establishing a vision and tracking progress
toward sustainable transport development. A number of targets were set by the selected countries via
various reporting (e.g. NDCs, BURs, and NCs) for GHG emissions reductions in the transport sector. In
one example, Bangladesh set a conditional target (that is dependent on obtaining international help and
financing) to reduce 24% of GHG emissions in the transport sector by 2030 compared to BAU (52);
Indonesia set a conditional target to reduce GHG emissions in the transport sector by 26% 2020
compared to BAU (53); Rwanda has set an ambitious conditional target in their 2nd NC’s mitigation
scenario to reduce 64% of GHG emissions in the transport sector by 2030 compared to BAU (54).%°

Table 4 below gives an overview of the transport emission mitigation targets by the selected countries:

Table 4: Transport emission mitigation targets set by project countries (51)°9

Country Year Transport Mitigation Target

Bangladesh (52) 2015 24% below BAU by 2030
Shift of passenger transport from road to rail by 20% by 2030
compared to BAU

Ghana (55) 2015 80% of all trips in cities to be by public transport

India (56) 2015 Reduce emissions from transport
Increase share of railways in total land transport from 36% to 45%

Indonesia (53) 2015 26% below BAU by 2020
Kenya N/A No Targets
Nigeria N/A No Targets

“8 All nine countries have submitted NDCs and NCs to the UNFCCC. Five countries have submitted BURs to UNFCCC.
Countries that did not submit BURs as of October 2018 are: Bangladesh, Kenya, Rwanda, Uganda (226).

%1t may be argued that there is an incentive for developing country stakeholders to inflate BAU emissions and
offer a small reduction so they can meet more easily any later mitigation commitments with existing or planned
measures. Initial NDC submissions were intended to get countries involved in the mitigation process; and it was
not a requirement for any country to have BAUs independently verified, which will come later in the process.

%0 Note that while setting targets may be helpful in raising mitigation ambition, it does not imply the presence of
having sufficient policies in place to reach these targets. The scope of this project does not explore the impacts of
each of these transport mitigation targets on the individual emissions of each country.
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Country Year Transport Mitigation Target

Rwanda (54) 2012 Mitigation Scenario sees 64% below BAU

South Africa (57) 2016 To have 20% hybrid-electric vehicles by 2030

Uganda (58) 2015 Fuel efficiency to reduce emissions between 24% and 34% of
2030 BAU for road transport

Other targets were set by the project countries to show their commitment towards shifting to low
carbon transport. For example, Bangladesh aims to achieve a shift in passenger traffic from road to rail
of up to around 20% by 2030 compared to BAU (52). India has also set a target to increase the share of
railways in total land transport from 36% to 45% in order to decrease reliance on less efficient diesel
operated road traffic (56).

The Emissions Gap Report by the UN Environment Programme shows that emissions must peak by 2020
to have a good chance to keep warming between 1.5 to 2 degrees (59). However, the submitted NDCs
and the development of the Paris Rulebook have yet to fully address this goal with the same level of
ambition in climate action (60). For the project countries, transport emissions would have to be 63%
below BAU for 2030 in order to make a proportional contribution to a 1.5DS; thus, even the most
ambitious project country targets fall well short of emission reductions levels required to avoid
dangerous climate change.

To bridge the gap between reported targets and actual implementation for climate change, negotiations
during the 24™ Conference of the Partiers to the UNFCCC (COP24) in 2018 focused on producing a more
uniform and mitigation-centric NDC guidance favoured by developed countries while spelling out
improved processes for financial support for developing countries. Agreement centred around a
common set of elements to be applied to each country based on the type of its NDC (e.g. absolute
emission reduction targets vs. relative emission intensity targets) as opposed to separate sets of rules
for developed and developing countries (61). These outcomes have the potential to alleviate the
inconsistency across reporting by countries and monitor actual progress in achieving the targets of the
Paris Agreement.

3.2.2. TRANSPORT MITIGATION MEASURES REPORTED IN NDCs, NDCs, AND BURS

Since transport infrastructure related decisions ‘lock-in’ transport demand for decades to come, policy
decisions in the next two to five years will determine whether we are set on a course for a low carbon
transport future (21). Improving the probability of reaching a 1.5 DS target will require higher ambition
and more comprehensive measures in low carbon transport plans. This will involve defining and
implementing a balanced set of strategies to 'Avoid' unnecessary transport trips; to 'Shift' existing trips
to more efficient means, and to' Improve' those trips that are not easy to 'Avoid' or 'Shift’.

‘Avoid’ measures seek to improve the efficiency of the transport system as a whole through integrated
land-use planning, optimising logistics and transport-demand management to reduce the need to travel
and the length of transport trips. India is working on the integration of congestion charges and parking
in its urban transport strategy and integrating transport planning with spatial planning for urban
environment. Indonesia is also applying a number of localised avoid measures to reduce transport
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demand, including the application of Traffic Impact Control, parking management, congestion charging
and road pricing (combined with its metro system).

‘Shift’ measures seek to improve trip efficiency by increasing modal shift from the most energy
consuming transport modes (e.g. private motorised vehicles) to more environmentally friendly modes
(e.g. rail freight, public transport, cycling and walking).

‘Improve’ measures focus on vehicle fuel efficiency as well as on the optimisation of transport
infrastructure through related technology and alternative energy use.

Figure 17 shows the low carbon transport measures reported by the selected countries in their
submitted NDCs, NCs, and BURs. It counts how often each measure appears in a document and in
theory, the maximum would be 27 references (reported three times by each of the nine project
countries) but there were only 5 BURs leading to a total sample size of 23 references. The distribution
shows that measures related to public transport (bus-base) have been reported by the highest number
of reports (16 reports), followed by rail infrastructure development (nine reports), use of biofuels in
transport (nine reports), public transport (metro) development (eight reports) and green freight (eight
reports). The distribution also points to the fact that LC-HVT options play a key role in decarbonising the
transport sector and contributing to achieve the targets and goals of the Paris Agreement.
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Figure 17: Low carbon transport measures reported by the project countries in NDCs, NCs, and BURs (51)



In total, there are 54 transport mitigation measures in NCs, 35 in NDCs and 30 in BURs for the project
countries. It shows that NCs are the richest sources for climate action and that countries report in more
detail in NCs about how they aim to achieve emission reductions. However, as noted in Table 5 below,
only Nigeria shows a historic decrease in per-capita emissions (from 2000 to 2016), and only Kenya
shows a projected decrease in BAU transport emissions (to 2050), with other project countries showing
projected BAU growth rates between 50% and 200%.

Table 5: Transport Mitigation Measures summarised from NDC, NC and BURs (51)

‘ Avoid ‘ Shift

Country Improve
Bangladesh Mobility Public Transport (Bus and | Energy Efficiency Standards, Vehicle
Management Urban Rail), Green Freight | Emission Standards, Road
Measures Infrastructure Development,
Railway Infrastructure Development
Ghana Vehicle Import Public Transport (Bus and | Fuel Quality Improvements,
Restrictions Urban Rail), Walking, Inspections, E-Mobility, Rail
Cycling Infrastructure Development
India Integrated Land Public Metro, Walking Energy Efficiency Standards,
Use Planning, Fuel Measures, Cycling Feebate, Ecodriving
Subsidy Removal, Measures, Fuel Quality and Vehicle Emission
Parking Policies, Green Freight Measures Standards Improvement, Biofuels, E-
Congestion Mobility, Road Infrastructure
Charging, Mobility Development, Rail Infrastructure
Management Development
Indonesia Integrated Land Public Transport (Bus and | Ecodriving, Fuel Quality and Vehicle
Use Planning, Urban Rail), Walking Emission Standards Improvement,
Parking Policies, Measures, Cycling Biofuels, Railway Infrastructure
Congestion Measures Development, Improvement of Data
Charging, Mobility
Management
Kenya Vehicle Restrictions | Public Transport (Bus and | Fuel Economy/ Energy Efficiency
Urban Rail), Green Freight | Standards, Biofuels
Measures, Railway
Infrastructure
Development
Nigeria Integrated Land Public Bus Transport, Fuel Economy/ Energy Efficiency
Use Planning, Fuel Walking Measures, Standards, Biofuels, LPG/CNG, Road
Subsidy Removal, Cycling Measures, Green Infrastructure Development, Rail
Road Pricing Freight Measures Infrastructure Development
Rwanda Integrated Land Public Transport (Bus and | Fuel Quality and Vehicle Emission
Use Planning, Urban Rail), Walking Standards Improvement, CNG,
Vehicle Restrictions | Measures, Cycling Other Measures to Improve Energy
(Import), Mobility Measures Efficiency (Feebate, Ecodriving),
Management Road Infrastructure Development,
Railway Infrastructure Development
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Country Avoid ‘ Shift Improve

South Africa Integrated Land Public Transport (Bus and | Measures to Improve Efficiency,
Use Planning Urban Rail), Walking Biofuels, CNG, E-Mobility, Intelligent

Measures, Cycling Transport System, Rail
Measures, Green Freight | Infrastructure Development
Measures

Uganda N/A Public Transport, Green Other Measures to Improve Energy
Freight Measures Efficiency (Fuel Efficiency),

Maintenance and Inspection

The transport measures included in the NDCs, NCs and BURs do not necessarily reflect all activities and
actions on transport. These documents focus on measures that are regarded beneficial for climate
action (mitigation and adaptation). In addition, as these are national plans, they might miss local action
directly developed and implemented by cities and subnational entities.

3.2.3 TRANSPORT MITIGATION MEASURES IMPLEMENTED IN RECENT YEARS

To allow for a comparison between the envisioned low carbon transport measures through NDCs, NCs
and BURs and what is been implemented, recently implemented (2008 or later) low carbon transport
projects listed in major global databases have been collected.

Summarising the implemented projects gives a similar picture of what has been shown in the NDCs, NCs
and BURs (Figure 21): passenger transport-related projects dominates over freight transport projects
and urban transport is the most relevant transport subsector. The categories of high-speed rail and
aviation have not been included in the chart as none of the projects belong to any of these two
subsectors.
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Figure 18: Transport modes and subsectors of implemented LCT projects

50



Such measures can be supported through climate finance instruments. From 2005 until now there have
been 41 projects supported by climate finance in the selected countries. In each country around 4 to 6
projects have been implemented. These projects covered over USD 5 billion in investment volume. An
example is the Abuja Mass Transit, a CTF-supported urban transport project in Nigeria (62).

Details on measures as well as projects financed via climate finance can be retrieved in Appendix 6.

3.2.4 ADAPTATION ACTIVITIES EXPRESSED IN NAPS AND NAPASs

Transport systems are vulnerable to the impacts of climate change and resilient transport is regarded as
an important contributor to disaster recovery. Climate-related events are already causing severe
disruptions to transport systems and there is a growing number of incidents in developed and
developing countries around the world (14).

Policies responding to the impacts of climate change are expressed in national adaptation plans (NAPs)
and National Adaptation Programme of Actions (NAPAs). Among the project countries, only Kenya has
submitted a NAP (63). It includes short-term, medium-term and long-term actions to enhance climate
proofing of the infrastructure. The actions cover short-term activities, such as risk and vulnerability
assessments of existing as well as planned infrastructure, compatibility assessment of infrastructure
assets with a low carbon climate resilient economy and capacity building on these topics. In the
medium-term climate proofing of all roads, railways, marine infrastructure and aviation is envisioned
and in the long-term action the infrastructure vulnerability and possibilities to upgrade infrastructure
will be re-assessed.

NAPAs have been submitted by Bangladesh (64), Rwanda (65) and Uganda (66). All of them lack a focus
on adaptation in the transport sector despite referring to the threats of climate change and extreme
weather hazards. Bangladesh and Uganda mention the damage caused to infrastructure due to flooding,
Rwanda recorded destruction of road infrastructure, bridges and infrastructure in low-lying areas.

3.3. COUNTRY PROFILES

The nine countries selected from Africa and Asia are diverse in terms of population size, income levels
and GDP (see Table 6). Rwanda and Uganda are LICs, Bangladesh, Ghana, India, Indonesia, Kenya and
Nigeria are lower MICs and South Africa is an upper MIC. Rwanda has the smallest population with 12.2
million people and its GDP per capita is the second-lowest (USD 765 per person) among the countries.
On the contrary, in the largest country, India, there are 1.3 billion people. Uganda has the lowest GDP
per capita of USD 666 while South Africa has the highest GDP with USD 7,524 per person.

However, despite different baselines, all countries have a strong population and GDP per capita growth
in common. The strongest growth of GDP per capita were in India (158%), Bangladesh (115%) and
Rwanda (134%). Population increased in the selected countries from 2000 to 2017 between 25%
(Bangladesh, Indonesia) and 78% (Uganda), showing that the African countries experienced a stronger
population increase than the three Asian countries. Such rapid population increases are major
challenges for the countries and they add significant pressure to its cities and transport systems.
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Table 6: Demographic background of the project countries®?

Country Population Size Population Growth GDP per Capita GDP per Capita Growth
(million (2000 to 2017) (2017) (2000 to 2017)
people) (2017)
Bangladesh 164.7 25% 1093 115%
Ghana 28.8 52% 1814 87%
India 1,339.2 27% 1964 158%
Indonesia 264 25% 4130 93%
Kenya 49.7 58% 1169 40%
Nigeria 190.9 56% 2412 87%
Rwanda 12.2 52% 765 134%
South Africa 56.7 24% 7525 29%
Uganda 42.9 78% 667 62%

Examining motorisation trends and transport CO, emissions (see Table 7), the project countries show
even larger differences. In Bangladesh there were 3.8 cars per 1,000 people in 2015, while there were
173.6 cars per 1,000 people in South Africa. The motorisation rate in Bangladesh grew by 31% between
2005 and 2015 and tripled (337% increase) in Ghana. Absolute transport CO, emissions grew in all
selected project countries but relative to capita, Nigeria saw a decrease of 22% (which may be due to
statistical issues or simply that population growth outpaces emission growth). In this case the
population grew stronger (56%, the second strongest growth among the nine countries) than transport
CO, emissions. The future BAU projections will have a negative trend in Kenya through similar reasons
while all other countries are expected to see substantial increase in emissions.

Table 7: Transport-related data of project countries> %3

Country Motorisation Motorisation = Transport CO2 Transport Transport Future BAU
Rate, Growth (2005- Emissions per | CO2 COz/Capita Transport
cars/1000 2015) Capita (t) Emission BAU in Mt Emission
population 2016 per Capita (2050) Growth
(2015) Growth (from 2020

(2000- and 2050)
2016)
Bangladesh 3.84 31% 0.063 178% 0.435 413%
Ghana 32.26 337% 0.258 70% 0.287 32%

51 Based on SLoCaT calculations of (227) and (217).
52 Based on SLoCaT calculations of (227) and (218); SLoCaT calculations of (219); and (15).
53 Note potential statistical limitations (e.g. 8-12% annual motorisation growth rate is common for LICs/MICs)).
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Country Motorisation Motorisation Transport CO2 | Transport Transport Future BAU

Rate, Growth (2005- Emissions per | CO: CO/Capita Transport
cars/1000 2015) Capita (t) Emission BAU in Mt Emission
population per Capita (2050) Growth
Growth (from 2020
(2000- and 2050)
India 22.04 144% 0.204 126% 0.801 174%
Indonesia 87.20 118% 0.602 94% 0.819 45%
Kenya 29.24 64% 0.126 45% 0.146 -23%
Nigeria 20.69 65% 0.141 -22% 0.435 54%
Rwanda N/A N/A 0.065 26% 0.195 121%
South Africa 173.63 23% 0.896 14% 2.917 107%
Uganda 12.21 53% 0.0542 17% 0.173 62%

The summaries show that there are different dynamics in place for each country. Bangladesh had a
lower motorisation growth than India but transport CO, emission grew stronger. The reason can be that
Bangladesh comes from a very low baseline and small increases translate to large growth rates. Further,
a growth in emissions can be more intensive in countries with lower economic growth than in other
countries if even basic sustainable transport methods (e.g. rail transport for freight) are not in place.>

Detailed profiles of the selected countries can be found in Appendix 7.

3.4. SUMMARY AND DISCUSSION

While the concept of environmental sustainability in transport development (e.g. congestion, air
pollution, road safety, social equity) initiated international attention dated back to the 1992 Rio+ 20
Summit, climate change mitigation and adaptation are relatively new and emerging concepts and
criteria for transport development. With the 2015 Paris Agreement, new mechanisms (NDCs, NCs, BURs)
provide opportunities to establish a link between transport policy and climate policy in low income
countries, thereby creating a foundation to scale up implementation of low carbon transport. These
policy realms are usually covered by different ministries (e.g. transport vs environment/energy). This
chapter shows that the climate change reports submitted to date by the nine project countries include
the transport sector, indicating both an emerging link between transport and climate change and a
scope for strengthening it. However, efforts to date fall well short of the transformational change

54t is noted that many of the countries are investing in large road building programmes being funded through
loans. Effort to ensure that low carbon measures are the norm include the joint MDB Joint Commitment to
sustainable transport framework; which is used for monitoring investments. This tool can be strengthened, based
on more research into carbon impact of investments (e.g. the European Investment Bank is also doing this
currently) and through further communication with the member countries.
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required to optimise and align efforts to create low carbon and climate resilient pathways in these and
other LICs and LMICs.

The fact that most of the nine countries include a list of mitigation actions for the transport sector (even
though climate change is not a primary policy driver) shows that there are options for climate change
mitigation in the transport sector, which can serve as useful examples even for LICs with low per capita
emissions and other key development priorities. However, the current targets and activities on transport
by the selected project countries are still incompatible with the 1.5-degree Celsius target of the Paris
Agreement. While various countries lack a specific target for transport emission mitigation, most of the
countries with existing 2030 emission targets have to increase their level of ambition.

The reports include a substantial a number of low carbon transport policies and measures, mainly in the
realm of ‘Shift’ and ‘Improve’ (e.g. biofuels, vehicle energy efficiency measures and public). In 77% of
the NDCs, passenger transport is included, while only 22% identify freight measures, even though freight
contributes almost half of global transport emissions. The reports do not cover all low carbon transport
measures that countries are taking. For example, no mitigation measures for two- and three-wheelers
were found, even though some countries are developing measures on electric two- and three-wheelers
(as will be shown in Chapter 4). Another area where relevant transport developments are not
adequately reflected in climate change mechanisms is the Sustainable Urban Mobility Plans and

National Urban Mobility Programmes.*>

55 Whether in turn climate change is reflected in these policies falls beyond the scope of this research.
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4. ‘Quick WINS’ FOR LOW CARBON TRANSPORT MEASURES AND THEIR
RELEVANCE TO THE SELECTED COUNTRIES

4.1 APPLICATION OF LOW CARBON TRANSPORT TO LICS THROUGH ‘QuicKk WINS’

As discussed in Chapter 2, climate change mitigation is not generally a primary driver for transport or
energy policies in LICs (notwithstanding detailed transport measures in the NDCs of some LICs). It is
more likely to be acknowledged as a consideration for decision makers in transport in developing
countries, including transport authorities, ministries of energy, industry and finance. This consideration
is mainly based on the global policy framework on climate change and sustainable development of
which these countries are part, for example through their Nationally Determined Contributions (see
Chapter 3). Therefore, low carbon transport could be seen as co-benefit of sustainable mobility policies
and measures, with accessibility, equity, air quality and energy security as key drivers.

One way to operationalise the application of low carbon transport in LICs is through so-called transport
‘quick wins’. Transport ‘quick wins’® are actions that can be taken in the short to medium term and
which are seen by many experts as contributing to moving the transport sector toward a long-term low
carbon transformation. ‘Quick wins’ have been tested at scale (e.g. Sustainable Urban Mobility Plans
have been developed in around 800 cities worldwide (67)) and are replicable with the possibility for
large-scale impact (e.g. fossil fuel subsidy reform has the potential to reduce country carbon emissions
by up to 10% (see Table 8)). They are technically and economically feasible in both developed and
developing countries using available technologies. Finally, ‘quick wins’ address both passenger and
freight transport, with a reasonable balance between the two, and they should have relevance to the
‘Avoid-Shift-Improve’ concept (68). Thus, as mentioned above, they reflect that sustainable
development benefits®” are the main policy drivers, with climate change mitigation as an additional
benefit.

‘Quick wins’ have a key role to play in climate change mitigation, however they are only part of the
package of measures that is required to bring the transport sector onto a 1.5-degree pathway.
Moreover, QWs do not substitute for investments in low carbon infrastructure and vehicles that have to
be taken in the short to medium term in order to avoid a lock-in into high-carbon transport systems.
Examples include rail, waterways, and EV charging infrastructure. Decision-making processes also need a
focus on QWs due to the long lead time of planning for these infrastructure to be operational.

This chapter reviews literature on mitigation potential of the ‘quick wins’, reviews implementation of

these actions in the selected countries through literature review and assesses the feasibility of broader
implementation based on primary data.

4.2 SELECTION OF THE 10 ‘Quick WINS’

56 Often used in business management literature, a ‘quick win’ is ‘an improvement that is visible, has immediate
benefit, and can be delivered quickly after the project begins. The ‘quick win’ does not have to be profound or
have a long-term impact on your organisation but needs to be something that many stakeholders agree is a good
thing. [...] (228).

57 Which can be divided into Access, Efficiency, Safety and Environment benefits (68).
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The following six steps were taken to develop a list of ‘quick wins’, in a process carried out from March
to July 2016.%8 First, a list of over 100 measures was compiled from inputs through an email invitation
sent to over 100 organisations working on sustainable transport at a global scale. Second, through
grouping and balancing the measures across themes, modes and world regions, the list was reduced to
about 40 options. In the third step, through literature review, these measures were evaluated against
sustainable development benefits, implementation barriers and coverage of Avoid-Shift-Improve
strategies, and potential implications for both passenger and freight transport. The fourth step consisted
of expert feedback on the remaining 23 measures, while in the fifth step, more than 100 stakeholders
provided feedback in a survey on the definition and feasibility of the ‘quick wins’, which ultimately
resulted in a list of 20 ‘quick wins’.

For the purpose of the current study, a list of 10 ‘quick wins’ perceived to have greatest relevance for
LICs was made (the ‘short-list’), starting from the list of 20 actions described in the study®®, and
narrowed further based on the following selection criteria:

e Sustainable development benefits, such as air quality, improved accessibility;

e Applicability in priority countries: they should reflect policy priorities and the local transport

system context;

e Climate change mitigation potential;

e Inclusion of passenger and freight options;* and

e Inclusion of Avoid-Shift-Improve measures.

The selection process resulted in the following ‘quick wins’ short-list for the purpose and context of the
current analysis (i.e. this is not to be taken as an exhaustive list for all purposes and contexts):®*
e QW1: Accelerate phase-out of fossil fuel subsidies;
e QW?2: Formulate Sustainable Urban Mobility Plans (SUMPs) in primary and secondary cities,
supported by a National Urban Mobility Policy or programme;
e QWS3: Promote electric two- and three wheelers, including e-vehicle sharing systems in
primary and secondary cities as well as rural areas;
e QWa4: Limit import of inefficient and polluting second hand trucks;
e QWS5: Implement (ultra-) low emission zones, including car-free zones in city centres;
e QWS6: Introduce and scale up pricing for car-related travel options (e.g. congestion/road
charging, parking pricing, workplace parking levy) in primary and secondary cities;
e QW?7: Tighten fuel economy standards for passenger cars, coupled with labelling schemes
and fiscal incentives such as CO;-based vehicle taxation;
e QWS8: Provide and improve walking and cycling infrastructure (e.g. connected walking paths,
protected cycle lanes, safe intersections),®? reallocating road space where necessary;
e QW9: Improve freight efficiency (e.g. reduce empty load running by freight trucks) through
route optimisation, asset sharing between companies, and increased use of ICT solutions;

%8 please refer to (68) for further details.

%9 Some options were adapted to fit the needs of LICs.

% Note that there are two quick wins specific to freight transport and four that cover both passenger and freight
transport (in addition to four that are specific to passenger transport).

1 Ten ‘quick wins’ were considered the maximum number feasible for the assessment by stakeholder (see Section
4.4). The short-listed options correspond well to preferences by developing country stakeholders, as confirmed in a
survey done in (68): all ten are in the top-13 out of 23 in that survey.

62 See for example WHO’s Global Action Plan on Physical Activity:
https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf
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e QW10: Accelerate deployment of tighter diesel fuel quality standards to reduce emissions of
black carbon and other short-lived climate pollutants.

4.3 MITIGATION POTENTIAL OF ‘QUICK WINS’

This chapter discusses a literature review on the mitigation potential of the 10 ‘quick wins’ covering
both global studies as well as research for the nine countries. It focuses on available GHG reduction
potential estimates for the various measures, while noting that estimating mitigation potential of
individual measures is complex; often specific measures are included as part of broader policy packages.
However, it also includes studies on the implementation potential of such measures, i.e. those without
specific estimates of GHG reduction, yet which highlight the role in low carbon scenarios. The review
covers both peer-reviewed literature as well as ‘grey’ literature, which are mostly technical reports from
international organisations. Literature from the past five years, i.e. 2013-2018, is included, with a few
sources from before that period if recent sources are unavailable. Table 8 shows the results of the
literature review.

Table 8: State of knowledge related to mitigation potential of ‘quick wins’

Quick Win Key points from mitigation potential Mitigation literature country-specific
literature (global)

1. Fossil fuel Burniaux & Chateau (2014): Removal of ADB (2016) For India and Indonesia, fuel
subsidy phase  fossil fuel consumption subsidies could subsidy reform could lead to
out lead to global GHG emission reductions of between 1 and 9% GHG savings in
2-4% by 2020, rising to 8-12% by 2050 2030 (75).
(74).
IEA (2017a): Removal of fossil fuel Cooke et al. For Ghana, removal of subsidies
subsidies is a prerequisite to carbon (2014) could result in negative impact on
taxation, which is required to achieve a household welfare (76).

Beyond 2 Degree Scenario (18).

Durand- Phasing out energy subsidies could
Lasserve et  reduce Indonesian CO2 emissions
al. (2015) from fuel combustion by 11-13% in

2020 (77).
2. Sustainable Urban passenger transport emits about Dhar et al. For the 1.5 degree scenario,
Urban Mobility  25% of total transport sector emissions. (2017) demand-side urban transport
Plans, National = SUMPs mainly focus on non-technology measures are essential in India
Urban Mobility options, i.e. ‘avoid’ and ‘shift’, which (79).
programme contribute 2-40% of emission reductions
in the 2050 low-carbon scenario (19). MoUD CO2 emissions is one of the key
Implementation of a SUMP in Burgos (2014) indicators in Comprehensive
(Spain) resulted in 17% lower CO: Mobility Plans in india (80).
emissions (67). Pisoni et al. (2019) model  GIZ, MoT Urban transport measures in 7
impact of SUMPs on air quality (78). (2014) Indonesian cities, supported by a

national urban transport
framework, can save 0.1-0.2 tCO;
per capita in 2030 (81).
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Quick Win

Key points from mitigation potential
literature (global)

Mitigation literature country-specific

3. Electric two-  Over 80% of the 29 Mt CO2 savings in Saxena et Estimates energy-use of 2 and 3
and three- 2017 by all types of EVs globally are due al. (2014) wheelers in India under various
wheelers to e-bikes in China (37). Full conditions (83).
decarbonisation of 2 and 3 wheelers is
necessary for B2DS (18). For Vietnam, e- . . o
bikes are the mitigation option with the David et al. Estl.m?tes savings |n. cos-t and C.Oz
o (2016) emissions for electric tricycles in
second-largest potential in the transport L
sector (ADB, 2017). In Thailand, deploying Nigeria (84).
electric mptorcycles could re'du.ce two- Black etal.  General policy brief on the benefits
wheeler life cycle COz-eq emissions by 42- (2018) of electric two-wheelers for Africa
46% (82). (no COz estimates) (85).
Nugroho &  Show benefits for ojek (motorcycle
Zusman taxi) drivers by switching to electric
(2018) vehicles in Indonesia (86).
Sietchiping  Show rapidly expanding market in
etal. Africa for motorcycles and boda
(2012) boda (motorcycle taxis) in
particular (87).
4. Limit import  Miller & Li (2018) include import Gota & Green freight Bangladesh (fuel
of inefficient restrictions for 2" hand vehicles asa key ~ Anthapur efficiency scenario) (70)
and polluting part of the policy package in the global (2015)
second hand low-sulphur scenario (88). Fuel efficiency =~ Sudmant et Low-carbon scenario for Kigali
trucks of vehicles declines rapidly after 15 years  al. (2017) (Rwanda) considers vehicle age
of use, up to 50% by 25 years (89). restrictions (90).
5. Low- Calvert (2016) and Pisoni et al. (2019)
emission zones review environmental zones in EU cities
on the impact on PM/soot emissions (91)
(78). Further climate benefits would
accrue from more EV deployment,
however no study has been found
estimating the GHG impact.
6. Pricing of car  In Singapore, a package of measures Swamy Study on congestion pricing in
use including congestion charging and CO»- (2016) Delhi, with shift from private

based vehicle taxation results in low
transport emissions per capita (IPCC,
2018). There is a relatively strong
knowledge base of ex-post and ex-ante
studies on road pricing and parking
management (92) (93).

vehicles to public transport
estimates (94).
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Quick Win Key points from mitigation potential Mitigation literature country-specific
literature (global)

7.Fuel IEA (2017a): regulation on the energy-use  GFEI (2017) Reviews progress in fuel economy
economy and lifecycle GHG emissions of vehicles is policies in major markets, including
standards and  necessary for a Beyond 2 Degrees India, Indonesia and South Africa
incentives Scenario (18). Sims et al (2014) presents (96).

emission intensity reduction potentials for

different types of diesel and petrol Dhar et al. Includes fuel efficiency strategies

vehicles (95). (2017) in low-carbon transport scenario

for India (79).

8. NMT Globally, it is estimated that in 2050, 22%  Shastry & Sustainable urban transport
infrastructure of urban passenger travel can be by Pai (2016) scenario for Bangalore includes
(e)bike, compared to 6% in the base case. NMT and TOD and CO; estimates
This results in 300 MtCO2 reductions in Sudmant et (98).
2050, and USD 1 trillion in savings from al. (2017) Low-carbon scenario for Kigali
vehicle purchase and operation and (Rwanda) quantifies CO2 savings
construction and maintenance of from bikelane investments (90).
infrastructure ((97). For walking, no
specific mitigation potential estimates Aceampong  Study on propensity to cycle in
have been found, however it is (2016) Ghana: three out of four would not
acknowledged for its key role in cycling to social events for public
mitigation (95) and reaching public image; health is driver (99).

transport modal shift targets.

Mitullah et  Research on walking and cycling in
al. (2017) African cities, including in Kenya
and South-Africa (100).

9. Logistics IEA (2017b) analyses 15 measures, e.g. Gota & Includes CO2 scenario with freight
optimization/  urban consolidation centres, platooning, Anthapur efficiency for Bangladesh (70)
freight co-modality, backhauling, retiming of (2015)
efficiency deliveries, etc. Most of these could have a
best-case impact of up to about 5% NITI Aayog  Highlights many measures, no
emission reductions' while some (2018) mitigation potential calculation but
measures may have a reduction potential general note that logistics is 7% of
over 10% (101). India’s total CO2 emissions and

67% of transport PM (102).

CCACetal. Green freight programme for

(2017) Northern Corridor (including
Rwanda, Kenya) with measures, in
context of mitigation and air
pollution (objective of 10%
reduction in COz per ton-km) (103).

10. Diesel Klimont & Shindell (2017): a mitigation Malins et Includes country level market
quality scenario for Black Carbon reduces such al. (2016) analysis for low-sulphur diesel for
standards emissions by about half, corresponding to Bangladesh, Ghana, India,
about 4 GtCO2-eq (GWP100) in 2050 Indonesia, Kenya, Nigeria, Rwanda,
(104). Diesel road vehicles and ships are South Africa, and Uganda (105).

one of the main sources of BC emissions
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Quick Win Key points from mitigation potential Mitigation literature country-specific
literature (global)

with 19% of global BC emissions (95). USEPA Diesel vehicles contribute 20-55%
Miller & Li (2018) show that a global (2012) of total BC in South Asian cities
sulphur scenario reduces BC emission (106).

from diesel road transport by about 90%
from the baseline in 2040 (88). Such
strategies will result substantial health
benefits from reduced exposure to air
pollution.
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In addition to the literature in Table 8, country studies on GHG mitigation scenarios for the transport
sector have been carried out. These include a range of mitigation option sets, yet not necessarily most
of the QWs:
e India: Dhar et al. (2018) modelled low carbon scenarios for transport for a 1.5 DS, with vehicle
fuel efficiency, transport demand management in passenger and freight, biofuels, and modal
shift in passenger and freight, and electric vehicles (including two-wheelers) play a key role (69);
e Bangladesh: Gota & Anthapur (2017) developed low carbon freight scenarios, also estimating
black carbon emissions, that consider broad avoid, shift and improve strategies (70);
e Indonesia: Siagian (2017) modelled economy-wide scenario, in which energy efficiency and
biofuel use in transport can help achieving the NDC targets (71);
e Kenya: Notter et al. (2018) considered for example e-scooters and LDV and HDV efficiency in
their transport sector low carbon scenarios (41).

As shown in Table 8, The global literature on transport sector GHG mitigation clearly shows the
importance and potential of all 10 ‘quick wins’, even though for some specific options (limit imports of
used trucks, LEZ) more analysis would be beneficial. Although not specifically highlighted here, the
sustainable benefits, in particular for health, are well-researched as well. Amman et al. (2017) for
example, analyse air pollution and associated health impacts — as well as climate benefits — for air
guality management scenarios, which include transport sector interventions, in Delhi (72). Mittal et al.
(2015) assess local air pollution co-benefits of low carbon policies in road transport in India (73).

For the nine selected countries, the mitigation potential literature for the ‘quick wins’ varies. For India,
most mitigation options are included in low carbon scenarios or studies for specific measures. For
Indonesia, several studies are available as well. For Bangladesh and the six African countries, literature is
scarce, except for options related to fuel efficiency and fuel standards, where international
organisations have done extensive analysis (even if not specifically on GHG mitigation potential).

4.4 ‘QUICK WIN’ IMPLEMENTATION STATUS IN LICS

This section reviews planning and implementation of the ‘quick wins’ in the nine selected countries. The
analysis is based on recent literature, mostly from 2017-2018, but not older than five years. Sources
include:

e Grey literature: reports and policy briefs;

e Government official documents;

e If no other sources available: news articles from online media.

All sources are included in a matrix developed under this project,% with Table presenting the summary
assessment. Grey literature and government documents are included as well in the reference list in this
report, while media articles are only included through hyperlink in the matrix.

63 The full matrix can be downloaded here: http://slocat.net/sites/default/files/HVT Annex_7-Matrix-Low-Carbon-
Transport-Quick-Wins.xlsx
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Methodology for the rating of the implementation status:

0 No implementation or discussion of the options in the policy domain
* Measure in discussion or pilot implementation
ok Policy partial in place or planned, or partial implementation

*Ex Full-scale implementation

The rating was done by three researchers from the project team, independently, based on the same
information.

The detailed application of this methodology varies depending on the nature of each ‘quick win’. For

example, regulatory measures such as diesel quality standards or limiting used truck import are more
straightforward than improving freight efficiency or NMT infrastructure, which are more diverse and

require a multitude of smaller projects.

Table 9: Literature assessment of implementation status of ‘quick wins’ in project countries

Quick Win Measure Implementation status
Bangladesh  Ghana India Indonesia  Kenya Nigeria Rwanda  South Africa Uganda
Accelerate phase-out of fossil fuel subsidies. ** ** b ** ol * ** * *

Accelerate deployment of tighter diesel fuel quality
standards to reduce emissions of black carbon and other > ** b ** i > bl > i
short-lived climate pollutants

Promote electric two- and three wheelers, including e-
vehicle sharing systems in primary and secondary cities i - o * * * - b *
as well as rural areas.

Introduce and scale up pricing for car-related travel
options (e.g. congestion/road charging, parking pricing) in * * > * * > * >
primary and secondary cities.

Formulate Sustainable Urban Mobility Plans (SUMPs) in
primary and secondary cities, supported by a National > * i ** e 0 * i
Urban Mobility Policy or Programme.

Implement (ultra-) low emission zones, 0 0 0 0 0 0 0 0 0

Provide and improve walking and cycling infrastructure

(e.g. connected walking paths, protected cycle lanes, safe * ** ** ** ** > ** > **
intersections), reallocating road space where necessary.
Limit import of inefficient and polluting second hand trucks i * e bl * i * e *

Improve freight efficiency (e.g. reduce empty load running
by freight trucks) through route optimization, asset sharing * * h i * * * i
between companies, and increased use of ICT solutions.
Tighten fuel economy standards for passenger cars,

coupled with labelling schemes and fiscal incentives such * * T ™ * * * i *
as CO2-based vehicle taxation
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Observations from Table and the matrix® shows that there is progress across most or all countries for
QW 10 Diesel quality standards and QW 4 Limiting imports of used trucks. This could point to increased
attention for air pollution concerns, with both these options playing a key role in addressing diesel
emissions. International organisations are promoting these actions as well.

Options where progress varies among the nine countries are the following:

e QW 3 (Promoting electric two and three wheelers): two-wheelers are not popular with
policymakers, who see motorcycle drivers as reckless and often involved in traffic crashes,
rather than a flexible, fast and space and energy-efficient mode of transport. On the other
hand, electrification is increasingly acknowledged as part of air quality and energy security
strategies.

e QW 1 (Fossil fuel subsidy reduction): this is a politically challenging option, where public
opposition can be expected.

e QW 2 (SUMPs and NUMP): India and South Africa have a nationally-guided programme for
cities, while in other countries only a few cities develop SUMP-like mobility plans.
Awareness of SUMPs and NUMP as a key policy tool is picking up in recent years. NUMPs are
challenging especially because the national government is often reluctant to allocate
financial resources to cities, with the local governments in turn not seeing the benefit of
planning guidelines from a higher-level authority.

e QW 8 (NMT infrastructure): many cities are looking at this option and consider it important,
yet implementation is patchy, with unsafe and inconvenient conditions for walking and
cycling. Allocation of government budget to the various transport modes is a key issue, with
for example the political economy in Ghana favouring road investments over NMT and rail
(107).

e QW?7 (Fuel economy policies), with for example India adopting relatively ambitious
standards. Fuel economy policies are beneficial to the economy, however due to potential
impacts on the car market and manufacturers it can be politically challenging.

Little progress is seen these options:

e QW5 (Low-emission zones): not discussed in any project country yet. We are not aware of
LEZ examples in peer countries;

e QW 6 (Pricing for car-related travel): being considered and discussed but little
implementation; and

e QW 9 (Freight efficiency improvements), with progress limited to isolated projects in some
countries. This may be due to governments considering freight as mostly the domain of the
private sector, and the complexity of such projects and plans.

There are some caveats of the assessment. First, literature and news media may not capture all relevant
developments, and may be outdated quickly, e.g. when an option is being planned that has not been in
policy discussions before. Second, the rating should be considered a very broad assessment, and is
particularly complex for some options such as NMT (with Jennings et al. (2016) for example, an
assessment based on 20 indicators only for NMT) (108). The more detailed information in the matrix is
therefore a valuable resource, as it provides the necessary additional qualitative information.

64 The full matrix can be downloaded here: http://slocat.net/sites/default/files/HVT Annex_ 7-Matrix-Low-Carbon-
Transport-Quick-Wins.xlsx
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Box 4: New Mobility Services

The transport ‘quick wins’ in this chapter represent short- to medium-term measures that have been
tested at scale and can be replicated for large-scale impact. Besides these, there are many cities in
various countries implementing new mobility services in recent years. Such new mobility services are
bikesharing, carsharing, ridesharing, ridesourcing, micromobility and shared automated vehicles
among others. Especially the topics of micromobility and ridesourcing are not included in ‘quick wins’
due to a high uncertainty about their emission mitigation impact. New mobility services can lead to an
increase of lower occupancy vehicle trips and decrease of public transport usage. On the other hand,
due their higher annual mileage, shared vehicles are cheaper to electrify. Until now, the majority of
new mobility services can be found in East Asia, North America and Europe. For example, bikesharing
enjoys a large popularity in China and received a new boost in 2016 with dockless bikesharing services
by private companies (14). Dockless bikesharing expanded to Europe and North America in 2017 and
2018. Electric kick scooter sharing, a type of micromobility, was introduced around 2017-2018 and
reached over 30 cities mainly in North America by mid-2018.

In the selected countries, new mobility services are still largely absent. An exception are the
ridehailing services Grab and Go-Jek in Indonesia: These services are being used by up to 250 million
Indonesians and Go-Jek has operations in over 50 cities with over a half million drivers (109). There is
no evidence nor research on the environmental impact of ridehailing in Indonesia. However, Go-Jek
experiments with electric motorcycles and explores their feasibility in daily operations (110).

In India, ride-hailing services for taxis include Ola and Uber. On the other hand, only few dockless
bikesharing services have been embraced and there are still many barriers, for example lack of
national framework for bikesharing systems, from a wide adaptation of bikesharing in Indian cities
(1112).

4.5 FEASIBILITY ASSESSMENT

Figure 19 below shows perceived feasibility of transport ‘quick wins” according to the online survey
responses to the question: “Please rank the feasibility of the following transport ‘quick wins’ in order of
most promising to least promising in your city/country.”
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Reduce emissions of black carbon and other short-lived climate pollutants
Improve freight efficiency

Provide and improve walking and cycling infrastructure

Tighten fuel economy standards for passenger vehicles

Introduce and scale up pricing for car-related travel options

Implement (ultra-) low emission zones

Limit imports of inefficient and polluting second hand trucks

Promote electric two- and three wheelers

Formulate Sustainable Urban Mobility Plans |GGG

Accelerate phase-out of fossil fuel subsidies | ENEGNGzG
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Figure 19: Perceived feasibility of the transport ‘quick wins’ by respondents

Respondents, including policymakers, researchers and practitioners from the transport sector in the
nine countries,% regarded the following ‘quick wins’ (in random order) as most feasible in their
countries (noting that data are not sufficient to suggest a proposed ranking of these ‘quick wins’ on a
country or regional basis):
e QW 2 Formulate Sustainable Urban Mobility Plans (SUMPs) in primary and secondary cities,
supported by a National Urban Mobility Policy or programme
e QW 8 Provide and improve walking and cycling infrastructure (e.g. connected walking paths,
protected bicycle lanes), reallocating road space where necessary
e QW4 Limit imports of inefficient and polluting second hand trucks, complemented by age
limitations for the existing fleet
e QW 3 Promote electric two- and three wheelers (including shared e-vehicles) in primary and
secondary cities
e QW 1 Accelerate phase-out of fossil fuel subsidies

Comparing the survey with key informant interview results,®® walking and cycling (QW 3), SUMPs/NUMP
(QW 2), pricing strategies QW 6) and limiting imports of vehicles (QW 4) also score high in interviews,
while electric two/three-wheeler scores (QW 3) high but not in the top 5. Other key options from
interviews include diesel quality standards (QW 10), increasing freight efficiency (QW 9) and paratransit
reform and regulation. The latter is an additional option not mentioned several times in the interviews.

4.6 SUMMARY AND DISCUSSION

This chapter has shown how low carbon ‘quick wins’ can play a key role in implementing low carbon
transport measures in LICs, by matching local priorities with global co-benefits. However,
implementation is still challenging in many countries.

% Further background on study participants and ratings of quick wins is given in Appendix 2.
% In which respondents were asked to rate every ‘quick win’ on a scale from 1 to 5 (see Appendix 2).
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From looking at Section 4.3 (QW mitigation potential), 4.4 (QW implementation), and 4.5 (QW
stakeholder priorities) together, the following observations can be made:

e Freight efficiency measures seem less prioritised in literature, policy implementation and by
stakeholders.

e Fuel efficiency policies are acknowledged as key in literature, but lack implementation and
priority by stakeholders.

e SUMPs and NUMP on the other hand are seen as a key option, however implementation is
lagging behind.

e NMT s highly rated by stakeholders®” but implementation is lacking.

e Attention by stakeholders and literature coverage for electric two- and three wheelers is
increasing especially in very recent years, both in Asian and African countries.

e Improving diesel quality standards is considered important in literature and by stakeholders
especially from a local air pollution and health perspective, with substantial co-benefits due
the climate warming potential of black carbon.

e Little attention is given to LEZs in the climate change context, even though these may play a
key role in promoting EVs.

Could there be a difference in interest and priority by country? Although our primary and secondary
data are not sufficient to draw country-level conclusions, there are general considerations that may
impact countries’ priorities. These may include presence of car manufacturing industry (e.g. India,
Indonesia, South Africa — see also Box 9 in Chapter 5), vehicle fleet characteristics (e.g. share of two-
wheelers, high in Asian countries), and fuel prices.

The next chapters will examine barriers to low carbon transport and how these could be overcome and
are applicable to QWs. From the current analysis, preliminary recommendations include the following.
First, more country-level analysis on the costs and benefits of QWs would be beneficial in enhancing the
knowledge base and awareness. Second, dissemination of the key insights from such analysis should be
shared with the key stakeholders, including decisionmakers at the national and local level. Third, each
QW requires a more detailed analysis of design options to implement the measure, specific for each
local context. An impact analysis can be carried out for each design options so as to maximise the
benefits for various societal groups.

57 It should be noted that most of the survey respondents are transport experts (particularly urban transport) with
few energy/environment stakeholders represented. This may be why diesel quality standard is a lower priority in
survey.
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5. CHALLENGES AND BARRIERS RELATING TO LC-HVT IMPLEMENTATION IN
THE SELECTED COUNTRIES

After a brief overview of key challenges identified in the literature, this chapter summarises the primary
data regarding challenges to implementing LC-HVT in the selected countries and highlights perceived
barriers to implementation of low carbon transport measures. Where respondents gave examples of low
carbon transport measures in their countries that reflect a particular challenge or resolution, these are
included as case examples (typeset at boxed text). The chapter that follows (chapter 6) will identify the
knowledge areas that will assist in overcoming these barriers and lead to the prioritising and
implementation of low carbon transport measures in the selected countries.

5.1 BROAD CHALLENGES IDENTIFIED THROUGH LITERATURE REVIEW

The ‘real challenge’ of implementing low carbon transport measures is often not so much the
acceptance of the links between mobility and climate change, but an under-estimation of the scale of
the problem, and inadequate actions being taken to address the challenge (112). The real question is
whether there is the commitment and leadership to follow such a path, as a move to a low carbon
development pathway ultimately requires that the transport sector makes a considerable effort (20).
Global power structures also create significant challenges, where until recently transport did not feature
highly in climate change summits, and few binding commitments were made.

Low-income countries face a “fairly typical plethora of inter-related urban malaises” (113): high levels of
poverty, social segregation, oil dependency, and road crashes, “extremely poor air quality, serious traffic
congestion, limited transport choices, little to no planning for pedestrians and cyclists, and a historical
failure to invest in and plan for formal bus and train services”. Reducing GHG emissions is therefore not
necessarily the highest priority when it comes to transport decision-making. Congestion and air quality
do nevertheless lead to major concerns regarding efficiency, productivity, fuel-consumption and urban
health. Thus, road building, and air quality,®® take perhaps the highest priority, and “actors with strong
interests and focus on rapid road construction and large-scale infrastructure development are at the
core of decision making about transportation policy (113).”

The nature of city planning, and the spatial structures of developing countries and cities, means that up
to half the total energy consumption in cities such as Jakarta and Cape Town is transport-based (114),
while in European cities, it is a quarter of total consumption (112). This is largely the consequence of
long travel distances, a function of colonial/Apartheid patterns of locating labour on the extreme
periphery of urban areas (115). Low-density sprawl is a continuing feature of the emerging mega-cities
of the developing world, such as the Gauteng agglomeration in South Africa, Lagos, and Kampala, which
are replicating the car-dependent cities of the developed world and building more highways, freeways,

% For the majority of cities, IMHO air quality is not a primary driver for transport investment. If it was all the
developing world would be EURO VI and not EURO II.
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and roads (87).%° This trend was predicted by among others, Wright and Fulton (116), who noted with
concern that the sum effect of poor public transport and worse conditions for walking and cycling in
developing cities would mean that people would shift to private cars the moment this became
affordable; finding a mechanism merely to preserve the high existing walking, cycling and public
transport mode shares in developing countries, such as investing in these modes, would have been a
significant means towards GHG stabilisation (117) (87). Improved planning and design of walking and
cycling infrastructure and policy environments need to change this, from a captive use for the poor to a
choice use (118). Until then, the poor status of walking and cycling, seen as illegitimate modes evident of
continued poverty (119), and the association of motorised transportation with education, affluence and
elevated status in society (108), will remain ongoing concerns.”® Although compact city design yields
considerable impacts to facilitating walking, cycling and public transport (20), and low carbon
development, it is a challenge retro-fit sprawling emerging cities — resistance to city densification and
infill development is common; the high peak-to-base ratios of sprawling cities render public transport
financially unviable; and walking and cycling distances remain long.

There is also a fundamental difference between the priorities in high income cities, where the main
concerns are levels of pollution and consumption related burdens, and those in low-income cities,
where the concerns are more short term and health related (112), and focus on clean water, electricity
supply, waste management and sanitation. The need for pro-poor basic urban services take precedence
over environmental concerns; thus, the challenge is to design a development pathway that is pro-poor,
climate resilient and low carbon. How to do so has been identified by study respondents as a key
challenge.

A lack of clear vision, “the seductiveness of following the high-mobility option” (112), and inadequate
leadership, investment, governance structures, continue to hamper lower-carbon development:
“Achieving ambitious transport goals in urban Africa is worrying in view of the poor record of
success”(120). The alarm is compounded by the backlog of investment in transport and continued rapid
urbanisation’ (120) along with poor-alternatives analysis, vested interests and political interference
(121,122)(123)(107)(124).

Technological innovation is unlikely to be a simple answer to the challenges, despite growth (albeit slow)
of bus electrification in developing cities in South Asia (125), and there is relatively little evidence in the
projected trends for anything other than continued motorisation (116).

A further challenge is that while there is a wealth of experience in sustainable transport policy
measures, there are rarely mutually enforcing policy and infrastructure measures across all tiers of
government (20). Only an integrated approach can generate the sustainable development benefits (such
as air quality, safety, energy efficiency, access to mobility services, and energy security) that ultimately
drive policy intervention. Inconsistency, poor policy packaging, and inadequate coalitions across national
and local government mean that policy interventions are not up to the challenge. The high degrees of
political will evident in Bogota (Colombia) or Curitiba (Brazil) is rarely seen elsewhere (116)(126) (127),
although the Lagos BRT has been hailed as benefitting from “strong, forceful support from a politically

% Between 1950 and 2014, Africa’s urban population increased more than 14-fold, rising from 35 million to 455
million while the urban population of Asia increased by eight-fold, from 245 million to 2.1 billion.

" The impact of poor walking and cycling facilities on women, children, and vulnerable/marginal groups, is
investigated in Theme 4, ‘Gender, Vulnerable Groups and Inclusion which includes Road Safety’.
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astute champion” backed by “a solid organisation with superior administrative and technical skills and
public transport experience” (128); and South Africa’s BRT services were set in motion by strong political
intent (129,130). Political will can put pressure on technical teams to develop unsustainable solutions,
however. In Kenya, for example, transportation decision-making has been influenced by the way in
which power and institutions operate, both formally and informally, with bus services shifting even in
relation to elections (131). Challenges to low carbon decision-making include what Klopp describes as
the large and distorting role of external actors; fragmentation in institutions, policymaking and projects;
closed and top-down planning processes; the absence of mobilisation for policies and projects that serve
the majority of city residents, especially the poorer segments (122).

Another challenge is the need for essential decision support tools, such as strategic environmental
assessments (SEA) as a review for selected countries shows. SEA is regarded as a promising process for
mainstreaming of environmental concerns in policy development and planning and transport is a sector
with many experiences on SEA (132). Nevertheless, the review of national transport plans of the
selected countries shows that references to SEA and sustainability appraisal exist but little detail is given
nor is the GHG mitigation aspect highlighted. South Africa’s National Transport Master Plan mentions
the importance of environmental assessment in the project planning phase (133). In India a toolkit for
SEA was developed for sustainable urban transport planning (81). Kigali includes environmental impact
assessment in for land transport projects (134).

In work conducted for the Swedish Energy Agency evaluating transport interventions in developing
countries, researchers (135) identified significant challenges relating to institutional roles and
responsibilities, the availability of personal and financial resources, and the knowledge and perspectives
applied. Overall, travel data coverage, quality and availability were found to be uneven and variable.
There are some very dominant project types (BRT, MRT) within developing countries, the authors note,
while for example the promotion of walking and cycling are absent; the authors suggest that this could
relate to the way in which Clean Development Mechanism (CDM) projects were initially structured, and
the challenging requirement to prove ‘additionality’ (136).

While the additional capital costs of new, low carbon technologies such as electric buses and other
vehicles can be seen as a substantial barrier, practitioners and policy makers in developing countries do
not always shave access to research regarding lifecycle costs, and the balancing of upfront costs versus
economy-wide benefits (20)(125)(137,138). In India, this may be less of a barrier, where the FAME
(Faster Adoption and Manufacturing of Hybrid and Electric Vehicles) support scheme has been extended
with a new phase and an overall budget of USD 1.4 billion, mainly for electric buses, three-wheelers and
two-wheelers.

The challenges identified in the literature review are summarised in Figure 20:
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Figure 20: Summary of Challenges identified in Literature Review

5.2 SPECIFIC CHALLENGES IDENTIFIED THROUGH PRIMARY DATA COLLECTION

Key findings of the primary data are reported by financial/economic challenges; political/social
challenges; technical challenges; and institutional/regulatory challenges. In many respects, these
challenges mirror those identified in the literature.

During the primary data collection for this report (refer chapter 1.3, Data Collection), respondents were
presented with a list of 14 challenges (see Figure 21, below) plus the option of ‘other (developed as a
result of a literature review and corroborated by a peer-review process) and asked to rank these in
order of importance. The findings are presented in graphic format below (Figure 21). Qualitative
interviews complemented the survey work.

Overall, respondents noted an urgent need to understand how to prepare bankable’ proposals for low
carbon transport projects, how to influence decision-makers, and how to make the case for a focus on
low carbon transport. Individual respondents mostly noted their own lack of technology expertise
relating to electric-mobility in particular.

"1 The bankability of a project or proposal depends on it having sufficient collateral, future cashflow, and high
probability of success, to be acceptable to institutional lenders for financing

(source: http://www.businessdictionary.com). Its bankability is improved by reducing all uncertainties to the
lender and mitigating any risks to the project's successful completion.
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Figure 21: Perceived challenges preventing such interventions from taking place

5.2.1. FINANCIAL / ECONOMIC CHALLENGES

Overall, the lack of funding is the primary financial/economic challenge. When asked in what way
cooperation with donors could help accelerate and / or streamline the adoption and