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EXECUTIVBUMMARY

The research documented in this Report explores the current state of knowledge of, interest in, and
capacity to implement low carbon, high volume transpu®HVT)among study participants in a cohort
of countries in Africa and South Asia. This projeporethus 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 lovearbon transport measures, supported by a literature review and
relevant casestudies. A further outcome of the project is to provide recommendatiorthi¢o
Department for International Development of the United Kingd@# 1D 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 climat€1). DIFDincludes 32 priority countries ifrica and Asisand has Chinandia 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

Thisreport has six chapters. Dhaper 1, the project and the country selection proces®introduced
The project explores the following principal research questions:

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

W RQ2: Is it necessary and/or desirable to promoté¢HMT over the coming years? Why is it
important (or not) to promote this?

w RQ3: What are the principle barriers/obstacles that could make broader implementation of
LCHVT difficult to achieve?

w RQ4: What kowledge 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:

1 Expertinterviews
1 Stakeholder Survey
1 CapacityBuilding Workshop

Primary data is reported as a single soutée other words, unless relevant, the report does not
distinguish between data collected by survey, expert interview, or-fadace. These intervieweese
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 thahalv
middle-income country cohort, and relevance to lamcome 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 peereviewed and greyiterature reviews four data matrices wee developed
with the aim to: A) review implementation &uickwinCQow 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 beanplemented so far; D) examine the potential preference for new
FOGAGAGASE GKFG Ffft2e (2 KI@S WjdzA Ol éAyaQ Ay (KS
LCHVT on a global scale, to examine the current situation ¢4\ Tin the selectedantries and

potential future strategies.

The case for low carbon transport in mitigating climate impact globally is maCleaipter 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 tleed 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 desizdaeftdut 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 3presents an overview of the ambitions and mitigation potential of kavbon transport and

the transport emissions within the selected countries. It summarises the targets and mitigation

YSI adzNBa NBLR2NISR Ay (GKS&S O2 dzy NN@sBaadbthér G A2y | £ £ &
submissions in terms of United Nations Framework Convention on Climate Change mechamwisms. L

carbon transportspecific profiles and factsheets of the selected countries are inclirdtae appendix

This chapter also includes an overviefaexistinggreenhouse gasmission calculation and decision

support tools, particularly those able to assist national, regional and local government agencies in
developing and implementing low carbon transport policies irriogome countries.

While theconcept 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 reldivew and emerging concepts and criteria
for transport development. With the 2015 Paris Agreement, new mechanisms (NBtimal
CommunicationsBiennial Update Repoftprovide opportunities to establish a link between transport
policy and climate policin low income countries, thereby creating a foundation to scale up
implementation of lowcarbon transport. These policy realms are usually covered by different ministries
(e.g. transport vs environment/energy). This chapter shows that the climate cliepges 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 matfign 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 thedegree Celsius target of the Paris
AgreementWhile various countries lack a specifarget for transport emission mitigation, most of the
countries with existing 2030 emission targets have to increase their level of ambition.

Chapter 4presents examples dbw carbon transport?lj dzA 01 Ay aQ G KI G KIF @S LI NI .
priority within the selected countries and assess their mitigation potential and implementation progress.
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¢t KSaS Wl dza O tselected/basad oa & IEBtureddédBew (of which an overview is presented
here) and peer consultation, and their potential tested withdst respondents®uick winsihclude
policy/legislation and application of specific technologies.

The chapter shows how loearbon'fuick winsran play a key role in implementing l@arbon
transport measures in LICs, by matching local priorities with globaénefits. However,
implementation is still challenging in many countries.

The following key observations are drawn:
Freight efficiency measures seem less prioritised in liteea policy implementation and by
stakeholders
Fuel efficiency policies are acknowledged as key in literature, but lack in implementation and
priority by stakeholders
Thoughsustainable urban mobility plar@d national urban mobility planare seen aa key
option, implementation is lagging behind
Non-motorised transporis highly rated by stakeholders but implementation is lacking
Attention by stakeholders and literature coverage for electric-tamd three wheelers is
increasing especially in vergaent years, both in Asian and African countries
Improving diesel quality standards is considered important in literature and by stakeholders
especially from a local air pollution and health perspective, with substantibénefits due the
climate warmimg potential of black carbgn
Little attention is given tdow emission zonem the climate change context, even though these
may play a key role in promotirgectric vehicles;

The chapters that follow use primary data to investigate the knowledges skihither interventions
needed in order to facilitate broader implementation.

Chapter Sreports on the primary research and highlights the barriers to implementation otéon
transport measures, as identified by stakeholders. There is a fundandfiaence between the

priorities in the cities of higincome 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 foen the main concerns are levels of pollution and consumption related
burdens.

For developing counigs, both top-down and bottomup perspectives identify a lack of clear vision,
inadequate leadership, investment, and weak governance structures, lacRof f {t SR LISNARA2Yyy St =
seductiveness of followingthe high2 6 At Alé 2LIIA2yQ |4 OKIFfftSy3asSa G2 f

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

9 Financial/leconomic challengegargeted finance for low carbon transpistneededo 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

9 Political/social challengesin many cities, pushing a laxarbon agenda presents a political risk
since this is often not what constituents are primarily demanding. The lack of political
leadership, clear goals, political momentand 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 caneba major challenge.

1 Technical challengefRespondents commented that lavarbon technologies (such as electric
buses) are still not widely deployeals they are seen aostly, not fully understood by all local
decision makers andeeding furthertime to evolve

1 Institutional / Regulatory challenged:imited 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 betweepatéments in the same ministry
working in silosChallenge<ited includea lack of champions, whether at institutional or
political level, and a confusing range of rplayers. Particularly when nemaditional
government directorates and institutions become involved in implementingl\/T actions (e.g.
electric mobility), espondents perceive that there are no clear reportimgs or mandates.

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

Higher priority knowledge needs among varied stakeholders are relatbdwoto implement LEHVT

measures, far more than knowledge wat to implement, suggesting that many practitioners know

what they should do to accelerate low carbon trangpbut 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
constituenciesuch as congestion reduction, improving access and molalitypartly because they

have notbuilt the tacit knowledge on how to implement, that comes from experience in multiple prior

projects9 Yy adzNAyYy 3 GKI G Y20AfADE NDZYONBEY Nk NP & e NBl1ISRaD
decisionmakers. It is a major concern among developingntoes that climate mitigation actions

impose costs, and quantitative emission reduction targets will adversely affect economic development

).

Thus, how to make the case for transport measures in general, and how to prioritieatban

measures, is Bey concern among study respondents. Overall, respondents noted an urgent need to
know how to influence decisiemakers, how to make the case for a focus on tanbon transport, and

to know how to prepare bankable proposals for low carbon transport ptsjedthough individual
respondents shared their own gaps in technology expertise, countries require a different layer of
knowledge and assistancBtudy respondents reportdifficult time sellingow carbon measureto
policymakers and societpartly die to difficulty of quantifying these cbenefits 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 knowledgerqeived 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
conferencesand internships) as opposed to prolonged opportunities for education and training.

Chapter 7summarises key research findings and research gaps relative to the key research questions set
out at the beginning and recommends priority areas for future resiedrased on these findings

addition to the research findings and gaps identifiedhis chaptey Table1110 contains more specific

areas for future research (organised by the four categories of challenges introduced in Chapter 5) and
assesserelevance for application to specific project countries (as related to intervention scope, mode

and type) based on repbanalysis.



{ Primary data Methods Secondary data |
SJr\{ey ) ) Literature review (peer-reviewed/ grey)
Key informant interviews LCT evaluation tools
Capacity building workshop Qountry profiles

Figurel: Report elements and research questions

Theappendicegeflect scoping work undertaken to catalogue current research activities,
tools/methodologies and guidelines on low carbon transport; plans, targeis.evaluation mechanisms
for low carbon measures in the project countries (national,-sattional and multinational entities); and
a highlevel analysis thereof, in terms of strengths, gaps and targets.
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1. PROJECT INTRODUCTAGI® RESEAROMERVIEW

1.1.PURPOSE OF THIS DOENTMHNALREPORT

The Applied Research Programme into High Volume Transport (HVT) was launched by the Department
for International Development of the United Kingdom (DFID) 7285 dive-year research programme
funded by DFID to increase access to transport services, more affordable trade routes, and safer, low
carbon transport in lowncome countriegLICs)3).

The HVT programme aims to update technical best practice for transport infrastructure in LICs and
actively dissemmate 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 infed and ensures an impact on economic
development and poverty reduction.

HVTin 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 ad&tingxtransport

technologies, materials, designs, planning and methods from high and niiddime countriesPart | of

the HVTProgramme focuses on four themes:

Long Distance Road and Rail Transport;

Urban Transport;

Low Carbon Transport; and

Gender, Vinerable Groups and Inclusion which includes Road Safety.

egegege

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 teferred

a4 Wi K STha phap@ &8nis o@xplore 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 $ected priority countries to move towards low carbon passenger

and freight transport.

The project als@rovidesrecommendations to DFID regarding the direction and content for Part 2 of the
Applied HVT Research Programme on Low Carbon Transport and evhkiéasibility of the

supporting capacity building and knowledge management strategies for PHEneZourpose of the Final
Report is tgpresent thekeyfindingsof this project.

In addition to the Final Report, the project is atk#veloping wo scholarly State of Knowledg8oK)

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 domdiNloreover, a capacity building programme with
recommendatns and strategies to close the knowledge gaps identified in this report is also developed
under this project

1 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.

11



1.2.PROJECT APPROACH KED RESEARCH QUBE IO

Theme 3 explores the current state of knowledge of, interest in, and capacity to implé@eitTin a
cohort ofcountries in Africa and South Asia among selected study respon(testsarchers,
practitioners and academit)gseeChapterl.3.1for details) This project report thus uses primary
research to provide a review of the challenges andibes, interest and knowledge gaps within the
cohortrelating to the implementation of particular lovearbon transport measures, supported by
literature review and relevant case studies.

Thereare many studies thalemonstrate the similarity of transpoissues acrog®w income countries
with similar climatg(1). DFIDincludes 3Zoriority countiesin Africa and Asiand has China, India and
South Africa as devgbment partners The chosen cohodf nine countries includes two of these
development partneraind lessons that can be learnt from them, where applicadte highlighted in
this report and in the capacity building strategy.

A further outcome of the prejct 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 inchapter 7.

The project explores the following principakearch questions:

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

W RQ2: Is it necessary and/or desirable to promoteH\T over the coming years? Why is it
important (or not) topromote this?

w RQ3: What are the principle barriers/obstacles that could make broader implementation of
LCGHVT difficult to achieve?

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

sharing knowledge/good practice/toofd)

The primary focus of this project is-H¥Tin the context of climate change mitigation. Other thematic
LIN2E2SO0G& dzy RSNJ 5CL 5 Qa -distante TkdMeR (BhiitheY YaBdUrbande@kspokta [ 2 y 3
(Theme 2), may explore the subject of adaptationramsport (Box 1).

Box 1: Accelerate action on adaptation in the transport sector
Adaptation in the transport sector is hecessary for both developed and developing countries, as transport
systems worldwide are vulnerable to the increasing impacts okextrweather, and rapidhotorisation
increase the potential for catastrophic impacts. Crucially, sustainable transport systems must adapt to cli
OKIy3S G2 YIAYyldlAy NBtAFoAtAGe (2 SylFrofS (NI ye l
transport solutions can combine increased mitigation potential and resilience as mutual benefits (e.g. dur
Great East Japan Earthquake in 2011, siged 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 develtpéte Fifth
Assessment Repatthe United Nationdntergovernmental Panel on Climate ChafdRCEWorking Group |l

3 The study population comprised researchers, officials, academics anzhitsan transport practitioners; the
purpose of the research was not to interview marginal or vulnerable transport users regarding their needs or state
of knowledge.

12



Box 1: Accelerate action on adaptation in the transport sector
pointed out that the number of scientific publications available for assessing clichatege impacts,
adaptation, and vulnerability more than doubled between 2005 and 2010, with espeaeipityincreases in
publications related to adaptatio(b). In addition, stidies from developing countries on these topics are on tl
rise but still represent a small fraction of the total.

On the policy side, negotiating processes of the United Nations Framework Convention on Climate Chan
(UNFCCC) contain a growing emphasiadaptation, 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 Partiesn®aRr@kesh,
and has increased in stature through the Cancun Adaptation Framework at COP16.

Recent efforts have helped to expand the knowledge base on adaptation among transpeectobs, which is
an essential step toward clarifying kegncepts 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-settors including roadway, railway, public
transport, and maritime, and that tools and methodologies are being developed to support both urban an
rural transport projects. Examples of tools for transport adaptation projects include the Climate Change P
Screening Criteria developed by the Nordievelopment Fund, the Tracking Adaptation to Climate Change
Collaboration, the Urban Adaptation Support Tool developed by the Covenant of Mayor, and the Local
Government SelAssessment Tool developed by the United Nations Office for Disaster Risk Bedorcti
Making Cities Resilient Campaign.

In addition, the Asian Development Bank has developed a risk screening tools that enable rapid risk asse
at the project preparation stagé). Technical guidelines were developed by ADB for the assessment of clir
impacts evaluation of risks, identification apdoritisation of adaptation options, and monitoring and
evaluation of adaptation measurés). It also developed a technology evaluation scoring metfrgdThe
European Bank for Reconstruction and Developmentatesdeveloped an adaptatiotoolkit in 2010 for
identifying and managing climate change risks to investmé)tg he World Bank has developed Climate ang
Disaster Risk Screening To@}% Outcomebased results frameworl 0), and an Operatioal Risk Assessment
Framework(11)

As no consistent definition ddw carbontransport has been found in literature, research for this project

was conducted in terms of the following working definition ofH\CTWE 2 6 O NB 2y (NI y a LJ2 NI
less carbon than in the businesss-usual (BAD & O SBAUMdJeétitns assume that no additional

low carbonpolicy actions are adopted in the countriasd thatemissions continue to growth in the

same intensity asinrecentyeatsK A & A & Ay f A yIéw carboid&velopéhiQQ@@iny OS LIG 2 T
which national or local development priorities are the starting point, and when thasebe realised in a

way that reduces emissions below BAU (or does not emit GHGS), can bdawltaatbondevelopment

(12).

Although reaching a 1.5 Degree Scerfamgjuires global transport emissions to be-80% below BAU
in 2050 (se€Chapter2.1), the global and country pathways to reach this target are not clearly

4 Examples of relevant knowledge products on adaptation in the transporseuator inclué: (210), (211) (212)
(213) and(214)

5 The Paris Agreement has the goal to limit global warming to 2 degree Celsius abdveysteial levels and
pursue efforts to limit thericrease to 1.5 degree Celsius. Thus, adédgree 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. Thereforavhenlow carbon transport interventionsare referred toin this projectthis

refers totransport measureithat either reduce the implicit GHG emissions from baseline, or produce

zero GHG emission6.K S&aS O2dz R Ay Of dzZRS @I NR2dza Ay BBNIBSYiA2Y 3
LYLINRE@ZSQ "FTNIF YSg2N]

Wi @ terkRe@tions:

W Reducing demand for motorised passenges/freight loads; reducing trip length through
increasedurbandensity and improved access to essential services and opportunities

W Travel Demand Management programmni{esmprehensive package ofeasures for more
efficient use of transport resources)

W Road pricing or carbon taxation;

W Landuse planning, e.g. mixease development.

W{ KiAteFvér@lons:
w Shifting trips or loads from current transport mode to another that offers lower GHG
emissions per person/km or freight/tove/km transported.
Public transport reform programmes (for example quality bus or bus rapid transit projects);
Facilities and programmes for walking and cycling;
Investments in multimodal freight infrastructure to promote shift to rail and water
Greener freight and logistics | £ 82 OF §SI2NAASR dzy RSNJ WL YLINR @S¢

eegege

WL Y LINR@Btons:

w 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;

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

W Improving vehicles energy efficiency (e.g. throstgndardspptimised scheduling or eeo
driving).

6 Study respondents received the following in the introductory docuragah on theDefinition of Low Carbon
Transport:

W2 KSy ¢ SlowNsBriFoS thihspa®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 ip¢iudeand

technology changes to current transport modes that reduce the implicit €ons per vehicle km, such as cleaner
fuels, greener technology, engine and driving efficiency; 2) Shifting to renewable sources of energy; reducing
energy intensity (e.geducing implicit emissions per person/km or freight/ton/km, through increased caooy,

or zero emission modes); 3) Improving energy efficiency of vehiclesheughoptimised scheduling, fuels, eeo
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; 10d)}tieacnd programmes for walking and cycling;

11) Greener freight and logistics; 12) Carbon taxaon.

When we refer tchigh volume transportwe are referring tol) Road and rail passenger transport; 2) Tamd
three-wheelers; 3) Road and rail freigindansport; 4) Air and inland water travel; 5) Incentives and other regulatory
programmesQ

"The ASI approach (Aveghiftimprove) was developed by sustainable transportation tHakks in order to

replace the traditional supptgide oriented approachotincreased transport deman@15) The ASI approach

focuses ordemandside, and seeks to achieve significant GHG emission reductions, reduced energy consumption,
less congestion, and more liveable cities
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W Vehicle Recapitalisation programmes;
W Electric bus and vehicle programmes;
W Fuel technology programmes.

The primary focus of the project is LICs and lemeidle-income countries (LMICs). LICs are defined as
economies with a per capita gresational ircome (GNI) of USD 995 or less and LMICs have a per capita
GNI between USD 996 and USD 3,895 in 203)7Secondary, the focus was to include all other

countries in Africa and South Asia where DFID is active. The majahgsetountries come from a

relative low baseline in terms of aggregate transport emissions, but tran§f@rmissions are

projected to grow significantly in each country over the next decagtiesnservativelypased ora
businessasusual scenariovhich assumes that noeew policies towards lowcarbon transport will be
introduced and thughat transport emissions will continue tgrow to the same rate as in recent years

The research process is divided into three phases:

1. Identifying challenges and barriers to implementingH\_T measures, knowledge regarding the
importance of LEHVT and associated measures, and interest in padatianeasures (identified
as‘fuick wingpin the selected project countries;

2. Identifying capacity and knowledge needs that would enable the implementation-aMIC
YSIF&dzZNBazxX | yR {Ndpdricullg;NI WljdzA O] 6AyaQ

3. Synthesising outputs, in the forthcang 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 COLLBGITI

Primary data is reported as a single soutée other words, unless relevant, the report does not
distinguish between data collected by survey, expert interview, or-fadace.These interviewees are
referred to as stakeholders, experts, or (study) mspents interchangeablyhe intention is not to
differentiate between Africa and South Asia, bufécus on commonalities betwedhe low and
middle-income country cohortand relevance to losncome countries other than those selectdtius
data is reported by countryor regiononly where exceptions are notedr particular points ofnterest
are evident®.

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

Themainvariables 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.

°%¢KS WljdzA O1 6AyaQ NBTFSNI (2 A YYSRatdrtihétrapsoimRtiortofthe | Yo A G A 2 dza
transport sector in the desired roadmap directions and limit the liockffects of ehigh-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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genderand income and data is not analysed and reporteddmch variables unless respondents raised
these topics oissueqseebox 16 on distributional impacts of. CTmeasuresn Section5.3).

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

Expert Interviews 23 interviews were conducted with experts from research institutions, government
departments, and implementing agencies in the selected countrietween October and December
2018 to gain more detailed insight into the statf knowledge on low carbon transport and capacity
needs. The interview protocol artde list of the interviewees is included Appendix 1 The State of
Knowledge papers will build on this data and provide greater analysis and reporting where rei@vant
particular, the paper titledAn exploration of knowledgeeeking within the lovearbon transport arena:
findings from key informant interviews in selected African and SouthA | y O.2 dzy (G NX Sa ¢

Stakeholder SurveyA survey on LEBVT knowledge and capacity in Africa and South Asia was designed

YR FRYAYAAGSNBR (G2 {[2/}¢Qa SELISNI &idl 1SK2t RSNJ vy
also drawn) from September to October 2018 with qualitative and quantitafisestions 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 includggbendix 2 The State of

Knowledge papers will lild on this data and provide greater analysis and reporting where relevant.

CapacityBuilding Workshop On 2 October 2018, a Workshop on Capacity Building Strategy for the
Implementation of LEHVT in South Asia was organised under this project to obtpirt from relevant
national and local stakeholders on the needs and barriers in capacity building for implemenrkiWTLC
in the region. The workshop was a greent to theEleventh Intergovernmental Regional
Environmentally Sustainable Transport (EST) FimuAsia, hosted by the United Nations Centre for
Regional Development (UNCRD)M 2¢ 5 October 2018 in Ulaanbaatar, Mongolia. The workshop
overview is available iAppendix3.

1.3.2.SECONDARY DATA COLIEIASAPPENDICES

In addition to conducting peeteviewed and greyiterature reviews(see below)four data matrices

were developed with the aim toA) review implementation of quicivin low carbon transport measures
in selected countrieB) create an overview of envisioned or planned low carbon transport activities in
the selected countrie<C) identify what has been impleemted so fay D) examine the potential
preference for new activities that allow to hatguick wingln the selected countrie In other words, it
allowed review of LEIVT on a global scale, to examine the current situation ¢4\ Tin the selected
countries and potential future strategies.

A. Literature reviews:Literature is mostly from 2022018. Sources include:
1 Peerreviewed journal articles
1 Grey literature: reports and policy briefs
1 Government official documents

11 Nine muntries were selected faassessment under this project. Asia: Bangladesh, India, Indonesia; Africa: South
Africa, Ghana, Nigeri&wanda, Uganda, Kenya. Detailed methodologyhaenselection of countries is presented
udder section 1.5.
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http://www.uncrd.or.jp/index.php?page=view&type=13&nr=1125&menu=232
http://www.uncrd.or.jp/index.php?page=view&type=13&nr=1125&menu=232
http://www.uncrd.or.jp/index.php?page=view&type=13&nr=1125&menu=232

9 If no other sources available: news al#is 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 ¢@nsidering the evidence from the literatur€he literature
scan was conducted between November 2018 and Falpr019, ad constituted:
1 akeyword search; complemented by
1 key informant input; and
9 Dbibliographies of published papers; and
9 acall for published papers on social media networks; and
1 emailrequesttd [ 2 / drgarsational database.
The search focused on English language scholarly publications gldhalfpllowing four databases
were searched:
9 Science Directnfww.sciencedirect.com
1 Google Scholahftp://scholar.google.co.zp
1 JStorwww.jstor.org; and
1 ResearchGatevww.researchgate.ngt

Key wordsnclude:developing countries, Loamcome countries, Africaransport, mobility, carbon
transport/mobility, lowremissions transport/mobility, sustainable transpogbod practices, best
practices

B. Matrix of Low Carbon Transport Good Practic&esk research was conducted to investigate
low carbon transport good practices worldwid€he good practices have been identified
through an online searchsing key words such a#lest practice@@ood practice€n
combination with\H@w carbon) transpo®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 emissitmsitems were collected
in the matrix and assesd@ccording to their main characteristics, such as the relevant modes,
sub-sectors and mitigation measures, A&tus and (if available) emission savingse overview
is provided imAppendix4.

C. Matrix of Low Carbon Transport Measures in National Policiesggrammes, Targets and
Evaluation MechanismsDesk 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 tegatitnal, and local
strategies related to transport mitigatioithe approach was to go through the reporting
mechanismdor the selected countrieand filling out the matrixndicating their economyvide
and transport targets, coverage of transport sarst (passenger and freight transpqrsub
sectors and transport low carbon measurébe overview is provided hppendixs.

D. Matrix of Implemented Projects and Selected Case Studi2ssk research was conducted to
compile implemented low carbon transpagstojectsidentified through global databases
sustainable transport projects for the selected countriElse global databases suitable for this
task were the pipelin@rojectsof the climate finance instruments, BRT database and pipeline
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projectsby the Multilateral Development Banks (MDB4) 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
Yuick wingfor each country have beetonducted.The focus was on pjects in recent years

and any low carbon transport project in any of the selected countries that has been initiated
2008 or after wasncluded in this matrixThe overview is provided ilippendix6.

E. Matrix of Low Carbon Tragport ®uick Win€® An indicative assessment was developed to show
the status of implementatiorof Huick win€ln the selectedcountries.The assessment is based
on existing literatureavailableonline (peerreviewed, grey, government reports, and online
news media) Through a desk research thgick win§were researchedor each country. The
retrieved informationwasallocatedto the categorieas followsnone =‘fuick wirlneasure
does not exist* =measure in discussion or small pjibt = policy n placeor some
implementationand*** =full implementationof Yuick wirQIn the matrix referenceare given
to show why it was judged in this wdyis discussed i€hapter4.3 and the full matriyprovided
in Appendix7.

1.4. PROJECT COUNTRY SHOE®ROCESS

A subgroup of countries was selected through a robust, quantitaiectionprocesqgdescribed 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/ohigh projected BAU transport emissions growth.

Acountry beyond the scope of the research but wighativelyhigh transport emissions artdgh
projected BAU growth is Chinahichemitted 772 Mt CQ@in 2016 a 193% growth from 2000r 0.55
tonnes CQper capita(168% growth in same periodut China offers also many best practices: For
example major Chinese cities worktrongly onincorporatingtransit-oriented developmentlements
into urban planning and transit developmeetros are beinguilt in Chinese cities andt the national
level, a large higlspeed rail network was builteducing the need for domestic aviatidmps (14).
About 98% of electric buses in operatigloballyare in China.

As described in the project concept that the regional focus is Africa and Southwisigy-tour

countries in Africa and South Asia\ithich DFID is active) were included in the initial screening
processt* This preselection process was based on a ranking system with six indicators, each of which
contained two sukindicators with nationaleveldata:

2There include the eight members of thdDB Working Group on Sustainable Transport: African Development

Bank (AfDB), Asian Development Bank (ADB)elDpment Bank of Latin America (CAF), European Investment

Bank (EIB), European Bank of Reconstruction and Development (EBRBYmateran Develpment Bank (IADB),

Islamic Development Bank (IsDB) and World B®/&)(

BThese cover climate finance projects by the Clean Development Mechanism (CDM), the Clean Technology Fund
(CTF), the Green Climate Fund (GCF), the Global Environment Facility i@ EfgrnationaMedchanism Joint
Implementation (J1), Nationally Appropriate Mitigation Actions (NAMA), and the Nordic Development Fund (NDF).

4 Thetwo countries in Africa and South Asia where DFIDtisainiclude Ghana, ndia, Indonesia, Kemy Libera,

Malawi, Mozambique, Myanmar, Nepal, Nigeria, Rwanda, Sierra Leone, Somalia, South Africa, South Sudan, Sudan,
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Gross Domestic Product (GDP) papita in 2017 and GDP per capita growth between 2000 and
2017%

Motorisation level and motorisation growth between 2005 and 2845

Current transport C&emissions per capita in 2016 and per capita emissions growth between
2000 and 2018;

Current (aggreate) transport C@emissions in 2016 and emissions growth between 2000 and
201618

Projected transport C£emissions per capita for BAU in 2050 and per capita BAU emissions
growth between 2020 and 20505),

Projected transport C£emissions for BAU in 2050 and BAU emissions growth between 2020
and 2050(15).

For eab subindicator, countries were ranked from highest to lowest, with points (24 points for Rank 1,
1 point for Rank 24 (or 0 if data not availabken summed up in the indicators and multiplied with the
weight to develop a total final score.

Due to theTheme 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 emissiongFigure?):

1. Economic Growth 2. Motorization 3. Current Transport CO2 5. Future Transport CO2
bl i (GDP per capita in ?017 (rate in %Ol? and Emis.sior.\s (Emissions per BAU En‘\iss‘ions (Emissions
Points — 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)

Figure2: 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 ofhe selecteccountries woulccompriseup to three Asian countries and six Africanrdaes, which equals a
threshold of 3540% of each country subsdthe top fivédsiancountriesand topten African countries with the highest weighted
scoresare shown inrablel.Tablel: Top five and the top ten of the Asian and African countries with the highest weighted scores

S Counties | Weighted Scores | Data Availabiily
204

India 100%

. Indonesia 187 100%
Igl?n?riézlan Bangladesh 170 100%
Afghanistan 166 100%
Myanmar 152 83%
South Africa 177 100%
Ghana 162 100%
Nigeria 151 100%
Mozambique 139 100%

Tanzania, Uganda and Zbia The following belongto South Asia or Africa: Chirleaq, Jordan, Kyrgyzstan,
Lebanon, Palestine, Syria, Tajikistan and Yef2&6)

S Based on SLoCaT calculations(@f.7)

18 Based on SLoCaT calculations(@f.8)

17 Based on SLoCaT calculations(@f.9)

¥ Basedon SLoCaT calculations(@f.9)
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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 th lis 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 f(démksgure3):
Asia: Bangladesh, India, Indonesia;
Africa: South Africa, Ghana, Nigeria, Rwanda, Uganda, Kenya.

. gerla . q(f ) b
‘gandh)«enya 3 v esi
N 3 Ry v ~

i »Rwanda

3 (" ‘ Is&t‘h Africa
i\\}'

Figure3: Selected Countries for the project

1.5 SUMMARY AND DISCUSSIO

This reportexplores the current state of knowledge of, interest in, and capacity to implement low
carbon, highvolume transport ira selectedcohort of DFID prioritycountries in Africa and South Asia
among study respondentf employsprimary research to provide a review of the challenges and
barriers, interest and knowledge gaps relating to the implementation ofdasson transport measures,
supported by literature reviewOutcomes of the projectareto provide recommendation® DFID on
future research directions angroposea capacity building strategy to close tigentified knowledge

gaps

The focus of this ThemeiSclimate change mitigatioto explorefour principal research questions:
1 What priority does reducing GHG &sions have in national/ local decisions that affect
transport?
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Is it necessary and/or desirable to promdtsv carbon high volume transpoaver the

coming years? Why is it important (or not) to promote this?

What are the principle barriers/obstaclesahcould make broader implementation twiw

carbon high volume transpbdifficult to achieve?

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

Theselected cohort of countries for éhstudy included:

T
T

Asia Bangladesh, India, Indonesia;
Africa: South Africa, Ghana, Nigeria, Rwanda, Uganda, Kenya.

The primary researcbombined findings from expert interviewstakeholder survey and a Capacity
Building WorkshopSecondarglata collectionncluded

T

Literature reviews: Peeteviewed journal articlegyrey literature: reports and policy briefs
government official documentsandnewsatrticles

Combined witithe development ofour matrices:

)l
1

)l
1

Matrix oflow carbon transport goog@ractices(Appendix 4)

Matrix oflow carbon transport measures in national policies, programmes, targets and
evaluation mechanism@ppendix 5)

Matrix ofimplemented projectaindselectedcase studiegAppendix 6)

Matrix oflow O Nb 2y O NkgRERWNL Wl dzA O

19The matrix can be downloaded http://slocat.net/sites/default/files/HVT Annex -Katrix-Low-Carbon
TransportQuickWins.xlsx
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2. LOWCARBONHIGHVOLUMERANSPOREETTING THRTAGE

2.1.MAKING THE CASE FOR/CARBONHIGHVOLUME TRANSPORT

INTERVENTIONSLINS INAFRICA ANSOUTHASIA

The IPCC Special ReporGiabalWarming of 1.2C(1.5 DS) made it cle#inat rapid and faireaching
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 oksuedéhey

signify that the sharef low emission final energy in the sector would have to rise from less than 5% in
2020 to about 3565% in 205@16).

Transport, access and mobility are also key to sustainable development. In July 2012, in its 66th session,
the United Natiod 6! b0 | R2LIISR | NBazfdziazy 2F GKS WwWcCdzi dz2NB
sustainable transport in achieving development goals:

G The Heads of State and Government and Héglel representatives] note that transportation and
mobility are central2 adzadl Ayl 6t S rée&disthednmdftdnédiokthe2efficient

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,-tmbarinkages and
LINP RdzOGA@AGE 2F NHzNIf FNBFad X 2SS adzLlIR2 NI GKS
energyefficient multimodal transport systems, notably public mass transportation systems, clean fuels
and vehicles, as well as improved trangption systems in rural areas. ...\We acknowledge the need for
international support to developing countries in this regard.

puj;
(0p))
[N

Meeting sustainabléow carbon transport demands is a compelling proposition for an accelerated
implementation of L&HVTacross countries, though policy motivations vary widely as described in the
following sections.

2.1.1.DEFINITIONS OF L@WARBONHIGHVOLUME TRANSPORT

wSaSINOK gl a O2yRdzOGSR Ay (GSN¥xya 2F GKS g2N]JAy3 RS
cab 2y GNIYALRNI gAff SYAG fSaa OFNb2y GKFYy Ay GKS

Study respondentésee 1.3.1yvithin the selected countries expanded on this definition by including

mention oftransportationmodes, fuels, and systems thabuld 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 tamsitted development. A

concernwas raised regarding the limits of las@rbon definitionswhich largely exclude the impact of
manufacturing, assembling, and shipping; and the challenge of operating low carbon mass transit

vehicles in sprawling cities witligh peakto-base ratiosat bow occupancies (for example, running

energyefficient BRT buses duringdf8S 1 { Ay |y | G0SYLW (2 LINRPOARS &SNV
YAESEF3ISQ yR SYLié OSKAOf Saovo

As noted in the introduction, research for this project was conducted in terrtisedbllowing working

definition of LAHVIWE 26 OF Nb 2y (NI yALR NI gAf f-as8dall BAW) Sda OF NI
GOSYRKRAQ®A Ay f AyIéwcarhodRS AiSkE 2 (IR 8yyiish dationdl Br lo¢al
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development priorities are the starting point, and when these can be realised in a way that reduces
emissions below BU (or does not emit GHGSs), can be cdibedcarbondevelopment.

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 actiemshoke 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@d dangerous climate change (i.e. to reduce emissions nearly 90%
from a BAU scenarjoHowever, suclemission pathways are not defined at the global and country level
In this project low carbon transport interventions refers to transport measiiteat either reduce the
implicit GHG emissions from baseline, or produce zero GHG emissions.

HVT mayovera broad range of transport modes, including road and rail passenger transportatdo
three-wheelers; road and rail freight transport; air andaindl waterway transport; and walking and
cyclingFigure4A f £ dz2 i N> 1S& GKS AYyGSNRSOGAZ2Y 2F Wiz2g Ol Nb 2\
demonstratingthat motorised modes do not necessarily increase passenger thoaugh also shows

that LGHVT is defined as walking, cycling, tram, and bus, which includesvaitth arecommonly

RSTFAYSR Fa WFEOGAGS (GNIyYyaLRNIQ YR WLzt AO (NI yalLkR

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

Y 2 KSy ¢ IBw ddiBoh 8addparig 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 efficig 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 thoughseptsoheduling, fuels, eeo
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
projeds); 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) Carlioh EI G A 2 y ®Q

W2 KSy ¢ Shigh#ErSeNthngpdrtwe are referring to: 1) Road and rail passenger transport; 2) @mgb
three-wheelers; 3) Road and rail freight transport; 4) Air and inland water travel; 5) Incentives and other regulatory
LINEINF YYSa®Q
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Figure4: Intersection ofow carbonandhigh volumeransport modeg14f*

2.1.2MITIGATION POTENTQ¥ LOWCARBON TRANSPORDENELOPED AND DBDAENG
COUNTRIES

GHGemissions from the transpodector are rising more rapidly than any other sedqtt®)and are
projected to increase from currently@gatonnes(Gt)to up to 16Gtin 2050 in a business as usual
scenario. This poses a substantial challenge to reachingtdomgclimate change objectives included in
the Paris Agreementvhich aim at limiting globaverage temperature increase to well below 2 degree
Celsius angursuing effortdo limit it to 1.5 degree Celsiyd 7). Reductions ta level of2 to 3 Gtper
yearin 2050 are required to reachla5-degreesanario (1.5D§)5)or a level of6 Gt for a twedegree
scenario (2DS18).

With emissions projected to rise in most global BAU scenarios, transport is currerttigosffo meet
Paris Agreement targets, and likely up to 13.§X8)and potentially up to 18 Gier yearby 2050 under
an average scenarifl5). This increase will mainly stem from emissions growth in middieme
countries, although per capita emissions in higbome countriegHICsyvould still be three times as
high. BAWlobaltransportemissia projectionsare roughly 3.5 times higher than adegrees scenario
(2DS) goal, and more than nine times higher than alédsees scenario (18 goal EigureS).

2 por illustrationpurposesonly. The carbon footprint for each mode may up t8 8mes higher or lower than
values presented here depending on local circumstaii22e)
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Figure5: Global tansport Emissions BAU Estimates and-2I3DS Targets

Unprecedent efforts and fareaching transitions in all sectors are required to reduh 1.5DSHowever,

as the IPCC Special Report shovas)dport is the most difficult sector to decarbonised it is a major

challenge to the achievement of the idegree target of the Paris Agreemehlot onlydoes the

transport sectohave theemissiondo decrease, the final energy use by transport has to be reduced by
around 15% by 2050 compared to 201BCCcites 9 ! Q& ¥ A 3 dzNBwd dedréelsdenatio 6 S& 2 y R
(developed by IEA) can be reachhbughefficiencyimprovement ¢ontributing to29%of emission

reduction), biofuels ¢ontributing36%), electrificatiomf transport(15%), and mix of otheravoidand

shift measureg20%)(16).

Among the transport modes, heawduty vehicles, shipping and aviation are regarded as the most
difficult modes to decarbonisé.ightduty vehicles produce a significantash of emissions but can
reduce their levels by over 80% while healaty vehicles, shipping and aviation are expected to halve
their emissions below 2014 levelko).

Low carbon transport can play a key role in helping to reverse the current emissions trends. Decisions
regarding transporinfrastructure have the potential to fix development pathways for decades and
determine the way in which urbanisation shaped and dedlf20). Thus, policy decisions in the next

two to five years will determine whether we aearly enough teset on a course for w carbon

transport future(21).

Low carbon transport has the potential to decrease emissions to about 2.5 GiyCXD50 in an

optimisticlow carbonscenario (representing an ambitious, paiotive implementation ofow carbon

transport), according to a tiered analgof countrylevel mitigation potential studie€l5). This isstill

higher thanthe 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 emissiom® fother energy endise sectors and reaalp

to 18 Gt CQ by 2050. To reverse this trend, action is required that will decouple GDP gcaumtinently

driven by growth in passenger and freight acti\gtifom emissionsAn example of a country that

decouped economic growth from transport emissionsSimgaporavhere GDP grew by 91% and
transportper capitaCO2 emissiongduced by 21%l4). This action includes policies to encourage
investrent in low carbon, high volume transport systems in order to curb energy and emissions growth.

Inthe case of Africa and Asthe emission pathways for BAU and a low carbon pathway compatible to
1.5DSshow thattransport emissions in Asia require a substantive reducitbile transport emissions in
Africa have to be capped to current levdigre 6).

BAU Low Carbon Scenario
for Africa and Asia for Africa and Asia
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Figure6: Emission Pathways for Africa and Asia

2.1.3PrRIORITY d®BWCARBONIRANSPORT LXOWINCOMECOUNTRIES

Per capitaGHGemissions from transport in lowand lowermiddle-) income countries are at a relatively
low level (0.140.5t) currently compared to richer countries (1-5t).22 Moreover, the share of LICs in
total global transport emissions was 0.5% in 2Q1%). However, a sbistantial deviation from projected
increases, drivetargelyby projectedrapid motorisatior?® is required to bring transport sector
emissions in line with lonterm global climate objectives (0-8L6 t per capitaf* Motorisation growth
and transport emisiors growth are correlated to an extent, butemissions growth is driven by other

220.25 t average for nine project countries in 2016. Based on SLoCaT calcula(®i®) @ee also Section 3.1

Z3In most of these LICs, eawnership isgrowing 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 asthese countries still have the possibility of designiransport systems for the majority (who use
public transpat, 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 assumbd different

for Africa and Asia; thus growtlates arealsodifferent for the regions and correlation is limited.

24For a 1.5to 2-degree scenario. See alSection3. Note that these per capita figures hamot been published in

academic research. H0S @SNE A G Qa AYLERNIIydG (2 y23S GKA& KSNB T2NJ 3
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factorsincludingvehicle kilometes driven fleet composition(e.g.share of cars, buses, trucks) and the
fuel composition(e.g.dieselvs.gasolinerelative fuelquality).

LICs by and large recognise the need to reduce transport emissions, but this is rarely the measure that
drives interventions in the sector. Fexample,n Accra, Ghana, climate change was omitted as an
environmental sukcriterion for the assessment of sustainable urban transport projects, while air and

noise pollution were retaine@?2). In Dhaka, Bangladesh, environmental criteria for sustainable urban

transport include noise and air pollutiq@3), and it is not explicitly stated wheth€&HGemissions are

included. In South Africa, decisions regarding the provision of transport aredmmohbsistent with

national interests, such as meeting basic needs, growing the economy, developing hsouroa®, and
democratising the state and society, while also being environmentally and economically sustainable as

well as financiall@ A | @4).8lévertheless, particularly locivel authorities see the promotion of

Oft SFYSNE f26SNJ OFNb2y (NI yaLR2NIXI FNI YSRusdrsiaslLI2 f f dzi
4dZa3SaitSR o0& AGa AyOtdzaAizy Mefia)5KI 1 Qa adzaidlAylofsS
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 lotitss, and sometimes energy security (reduction of oil

imports) and health (air quality, physical activityThus, lowcarbon transport in LICs can thereby

chiefly be seen a ebenefit of sustainable transporE{gure?). The following respongéflagsthe

concern interviewees might have, regarding the possible inequitabteunfairRA & G NA o dzG A 2y 2 F
0SYySTAGA I YRIRBAENREY Yy aLBNAN VMAFIFNDSY (A 2y A

aLiQa  a20Alft OKIfftSyaSed C2NIYS (KS ljdS&EGA2Yy Aacx
[low carbonpublic transportjwill bring emissions reductions, thiextra] cost might be acceptablebut

with the understanding thiathe 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 changeb®a mainstreamed, but

GKS FTRRAGAZ2YyIfT O2aid YdaAad y2G 6S || 0dz2NRSy ®¢

25 See for exampl€204) (221)and (222)
26 Expert interview, South Africa
27 See also Box 16 in Section 5.3
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. . Co-benefit
Primary driver

Figure7: Sustainable development af@v carbontransport (adapted fron{25))

In LICs, and particularly in Asia, the urgency to develop sustainable transport is driven by the rapid
growth of their economies, resulting in eviercreasing transport activity and the accelerated nésd
infrastructure development. Slowing down the growth in GHG emissions is an international commitment
for these countries, and there is a clear understanding, and belief thefMXcanlead to the delivery of
many other national commitments, such asaltth. 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 coeim in most of the large cities in the DFID project countries, and this is where
stakeholders are focusing their actidhsThe importance of liveable cities, air quality and its impact on
health is also an issue in most larger cities, but actions to ingpitptaken 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 emissios standards.

In most of these LICs, eawnership is growing explosively from a low t&sdriven 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 designinggansport 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 developsevill not be sufficient to

meet these mobility requirement&6). 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 pattern3he total investment in transport infrastcture in 2011 for 25
AsiaPacific economies, which represent around 60% of the global population, was around USD 300

28Based on primary data collection from study respondeBiscfion1.3.1 for details) and findings (28), (128)
(140) (221) (223) (224) and(225)
22Based on SLoCaT calculation&2dB8)
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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, whidsted less than 3429).
Publiesector investment represented 42% of the global total for transport in 2010, and piseater
investment therefore represented 58% ttfe global total (mean value estimate of USD 1.015 trillion)

(14). Official Development Assistand®@[@A for transport constituted only 2% of publgector

investments investment in 2010. W 12 transport projects funded by climate finance instruments

(CFI) in 2017 totalled only USD 111 million, and 16 climedé¢ed bonds (often referred to as green

bonds) enabled an investment volume of USD 6.9 billion.

Box 2: Financing and procuremenptions for low carbon transport

There is gyrowinginternational consensus on the need to reduce transport related GHG and make transp
more sustainable in general. There is now afsweased understandingn what sustainable transport is. The
debate now needs to shift towards the financing requiredapidly scale up the development and operation
sustainable, low carbon transport infrastructure and services.

By 2050, global investment needs for land transport infrastructureeprojected toreacha cumulativeUSD45
trillion under current policiesandwhile thiscan deliverenormousenvironmental, social and economic benefit
(beyond GHG reductiohg is clear thatthey can only be unlockealy enablingprivate investmentBarriers,
however, often limit the attractiveness afvestment insustainable transport projects compared to fossil fuel
based alternativeand new financingand risk reduction mechanisnasm to offset these barrier¢30).

Settingadequate pricing mechanismare needed to address market and governmentui@$ such asarbon
prices, fuel and vehicle taxes, reform of fo$s@l subsidies, congestion charges and other road user charge
parking leviescomplementedby supply-side regulations and polici€§ whichhelp to level the investment
field.
Publicprivate partnerships (PPPs¥e procurement methods that allow for private sector participati
and risk sharing
Land value capture toolsapture revenues from the indirect and proximity benefits generated by
transport infrastructure
Loans, grant&nd loan guaranteeare traditional financial tools frequently used to leverage private
investment in largescaleprojects
Green bondshave the potential to attract institutional investors such as pension funds and insurar,
companies by tapping into the debt capital markets
Shortrun subsidiescan be used to provide transitional support to sustainable transport options an
technologies
International government firancefor large transport infrastructure investmei(1),
Innovative new carbon funding programsuch as thdransformative Carbon Asset Facility (TCAF)
whichisapolicy and sedral resultsbasedcarbon market mechanism under Article 6 of the Paris
Climate Change Agreemef&2).

The Clean Technology Fun@€TFprovides new largescale financial resources to invest in clean technology
projects in developing countrig83). TheGlobal Environment Facility (GER catalysegransformational change
by supporting sustainable transport, which reducgdGemissiong34). TheGlobal Future Cities Prosperity
Fundwas a programmestablished by the UK governmei@017¢ 2023Yo invest in MIC% to improve the way
their cities are planned and managed, including providing technical assistance to support cities to develo

30 Such as; zoning policies, performance based vehicle standards (fuel economy), technology based standards
(electric vehicle charging infrastructure), public procurement programmes
31ncludingBrazil, Burma, Indonesia, Malaysia, Nigeria, Pliflgg South Africa, Turkey, Thailand and Vietnam.
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integrated multimodal public transport systems and strategies to address the impact of climate change in
transport and other setors(35).

Another programme established by the UK governmélities and Infrastructure for GrowtfCIGY2017%2023)
provides technical support on city and regional interventions in Burma, Uganda ardaZ@anstrengthen
investment into infrastructure services, including transport policies and administrative managéa@nt

Improving the probability of reaching a 1.5DS target will require higher ambition and more
comprehensive measures in low carbon transport plans. Growth of ateswhnsport emissions

between 2000 and 2016 was highest in the project's focus regions: Asia (92%) and Africa [84%0).

growth is attributed primarily to increased prosperity, which in turn increases passenger and freight
transport activities. Africa 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 Aiaanw88% increase

in its motorisation rate’®

Meetingthe 2015Paris Agreement targets will depend to a large extent on whether low carbon,

sustainable transport is implementddst enough in all subectorsincludingh y G KS LINRP 2S00 Qa
focus aeas, as these have recorded rapid emissions and population growth in recent years. Yet, while

the primary driver motivating lowarbon transport is climate change, the primary drivers of

implementing lowcarbon transport measures tend to be sustainableelepment benefits. There

remains a need for research to show evidence that a cordpgpiropriate 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 befits 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 s&dG on a lifecycle basis compared to internal combustion
engine vehicle§18)(37), for two-wheelers the savings are particularly high. However, a 50 percent
reduction of cabon intensity of the power sector by 2030 is necessary to achieve the GHG savings
required for the Paris Agreeme(®7). For LICs, electric cars and trucks are less relevant in the short
term due to their high ugront cost and lack of infrastructure. Electric buses, thndeelers and twe
wheelers are morappropriate,especially in Asia where rapidvelopmentistaking 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 renewdle 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 gatoioked 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, theGHGsavings are limited. Therefgrthis study does not focus on this fuel. Similafisst
generation biofuels (e.g. from palm oil) have limited GHG savings and potentially adverse impacts on

32Based on SLoCaT calculation§2d0)

33Based on SLoCaT calculation§2dB)

34 A topic for future research is whether and howese factors argointly consideredn project countries and other
LICse.g.throughtransportpolicies that reduce air pollution and carbon emissiontaoget ashift to local
production to cut emissions and deliv@nore inclusivegender sensitivepro-poor) outcomes
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sustainable developmenHowever, manygountries have biofuel blending targets though (SLoCaT,
2018). Second and third generation biofuels, e gmfvoody biomass, play a role in transport
decarbonisation scenaridd 8), yet were not raised in the primary research

2.2 . EXISTINQUANTITATIVEMISSIOMSSESSMENDOLSSUPPORTING

LOWCARBONIRANSPORNTERVENTIONS

Measuring CO2 emission reduction and other related SD benefits of transport policies, projects and
programmesis essentiafor driving further action on transport and climate change, through
guantification of the potential contribution of low carbon transport infrastructure and services to more
carbonintensive investments. However, researdtable?) indicates that in many developing countries,
the information available on the impact of transport policies and projects on emissions is not only
insufficient, but ale 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. Thisifieal 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 interveions and investment in the region.

Table2: Data and emission quantification in Asia and Africa

Data and emission quantification (quotes from literature)
Africa oKey stakeholders in many cities in Africa are not surere 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 sustaitrabkgport
initiative<t (38).

Africa GThere is a clear lack of urgency from SSA governmeatiiressing the worsening
urban airquality situation in the region possibly owing to the absence of reliable da
and local evidence on the environmental and human health impact of air pollution
and the magnitude of the associated health €i$R9).

Africa "African data are much harder to find than data for other world regions, and transy
activity data are even harder tollect and publish than other transper¢lated
parameters (40).

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

Asia GToday, authorities in developing Asian countries cannot adequatiebsure carbon.
Existing aggregate data tell us only approximately how many vehicles of each kin
have been at one time registered nationally or $tate (42).

Asia "Collected data are oftenot easily accessible, or are incompléd@)

India GThe use of toglown data on fuel consumption in the road transport sector in Indic
may have led to serious errof44g @

Indonesia oLimitations in the quality of input data and the large number of assumptions that
dictate the final outcomé45% ®

Asia/ADB oData available from recent ADB projects often does

not include information needed to &mate CQ emissions with reliability46 &

To take stock of available methodologiand 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 methodologfiesyure8 shows the development of GO
emission tools and methodologies for transport by release year, which demonstrates a marked increase
in methodologies since 2007.
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Figure8: Transport GHG Emission Methodologies and Tools Development from 1990

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 transjerventions 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
roadtransportsector, a significanpercentage of tools consider other modes including railways
(50%), waterways (39%) and aviation (3{Ptgure9). Within the road sector, nemotorised
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 hdrtp://slocat.net/sites/default/files/HVT Annex Jools
Assessment.xIsx

36 The full list of tools assessed in this sectiam be downloaded here:
http://slocat.net/sites/default/files/HVT Annex - oolsAssessment.xIsx

32


http://slocat.net/sites/default/files/HVT_Annex_8-Tools-Assessment.xlsx
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N

Figure9: Number of tools categorised by modes of transport

*2W = Twewheelermotorised transport; NMT = Nemotorised 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-sebtor). 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 e

3. Application areasTools 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 fléetel assessment, and organisation
level assessmerfFigurel0). Slightly more tools are designed for projdetsed assessment than
programmebased emissin impact assessmenhfew tools are designed to quantify supply
chain emissions integrating various transport modes.
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FigurelO: Share of tools categorised by application areas
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4. Development:Three quarters of tools and methodoleg 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 freiglariented

5. Mitigation StrategiesThe 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 prograsiend intraurban mass
rapid transit investmentKigurell). A lesser share of the tools cover pricing policies, developing
national fuel economy standards, freight infrastructure investments and-utean 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%

Figurell: Share of tools categorised based on mitigatations

6. Assessing Gbenefits: More than half of the tools can also be used to assess other benefits of
proposed measured-{gurel?). This is an impoant contribution, as application of SD benefits
to climate financesupported 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 (N@. Only 10 tools quantify shefived 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 ingliiddhsavings,
road safety impacts, and travel time savings.
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Figurel2: Number of tools with methodologies to assesdeaefits

Detailed assessment especially for the LICs and MICs indicated that not only 99% of theetaséful
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. Furtherthehiteajority of tools tend
to be detailed in character and dataquirements, there are also a growing number of sketch tools
(18%) that provide ordeof-magnitude emissions estimates where data is scéfeble3):

Table3: Selected list of sketch tools available to assist decisiaking in developing countries

Name of Tool Objective

Analysing Emission Reductions 2011
from Travel HiciencyStrategies

(TEAM)

Fuel Economy Policies 2015
Implementation Tool (FEPIT)

Trip Reduction Impés of Mobility 2008
Management Strakegies (TRIMMS)
model

Transport Emissions Evaluation 2010
Models for Project$TEEMP)

GCommuter Strategy

TEEMP PaksYouDrive (PAYD) 2010
Insurance

Avoid
Lowcost method to estimate the impact of travel étfency
strategies.

Allows countries to analyse pential outcomes bdifferent
policy options tased on the characteristics dheir vehicle fleets
in a range of different scenarios. Support countries as they s
to promote fuel economy policies.

Estmates the impats of a broad range of transport demand
initiatives and provides program cost effectiveness assessmt
such as net program benefit and benéfit-cost ratio analysis.
Endlestteesi A YF GA2y 2F SYA D3R
LINE2SOGQ a0SylFNR2a F2NJ O2YY
Evaluate short to long term impabf projects. Prinarily
evaluaesCQ emissions and air pollutant emissionsing data
gathered during projectdasbility and actuabperations.
Enales the estimation of emissisiy’ 0 2 i Kt RINB &
projeci Q & OSy | Nihteh@ntidh® BJalate shost to long
term impacts of projects. Primarily evaluates@@issions and
air pollutant emissions using data gathered during project
feasibility and actual operations.
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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

2010

TEEMP Pricing Strategies

EnblSa GKS SadAYlidAaz2y 2F S¥YAiAa
LINP2SOG0Q alOSyl NK2a T2 Ndladi O
term impects of projeds. Primarily evaluates G@missions and
air pollutant emissions using data gathered during project

feasibility and actual operations.

TEEMR Bikeshare

TEEMR Bikeways

TEEMRBRT

TEEMFRailway

2010

2010

2012

TEEMR, light railtransit/ mass 2010

rapid transit

Shift
EndlSa GKS SadAYlFIUiA2y 2F S¥Aa
projecii €2enarios for bikesharing ineentions. Evalua short
to long term impacts of projects. Primarily evaleaCO;
emissions and air pollutant emissions using data gathered
during project feasibility and actual operations.
Endles theestY GA2Yy 2F SyYAaairzya 7
LINE2SO0Q aOSylFNR2a FT2NJ o6A1S
Evaluate short to long term impaoté projects. Primarily
evaluates00; emissions andir pollutant emissions using data
gathered during projecteasibility and actual operations.
Endles theestimation of emisions in bothWri2le SOG4 Q@ |
LINE 2SO0l @ a CGRapdmidsie(BRTfirteN@ntiodsa
Evaluate short to long term impacts of projects. Primarily
evaluates C@emissions and air pollutaremissions using data
gathered during projetcfeasibility andactual operatons.
Enales the estimation of emissiongi 6 2 (1 K WLINE 2
LINE 2 S O (i Jor raifv&/\dévédFimena Evalate short to
long term impacts of projects. Pnarily evaluates Cg£emissions
andair pollutant emissions using data gathered during projec
feasibility and actuabperations.
Endlestheatimt A2y 2F SYA&AA2yWma A
PN 2S00 Q &O0Sy I Nprdgedts. Evalddte shortto |
long term impacts of prects. Primarily evaluates G@missions
and air pollutant emissions using data gatherkating project
feasibility andactual operations.

Improve

vdzl yGAFeAy3

¢ NJ 2015

GHG Emissions and EnergytJse

The Land Use Component
EcoPassenger

TEEMP Eedriving

2010

2010

Exanines the comjexinterrelationships between transit and
land use pattersto better understam their contribution to
compact development and theesult

A @lculator to compare the energy consumption, €&ahd
exhaust atmospheric emissions for planes, cars and trains fo
passenger transport.

Enables the estimation of emiss®n Ay 62 (0 K WL
LINE 2SO0 Q &aO0Syl NRdfving pragrbidhindes, G N.
Evaluate short to long term impacts of projects. Primarily
evaluates C&emissions and air pollutant emissis using data
gahered duringproject feasibility andactual operations.

EcoTransIT World

DEFRA freight transport
methodology

2003

2010

Quantify the emissions and eeémpacts of freight movements
by various transport modes.
Evaluate GHG emissions for the freighting of goods.

Decisionrmaking and policy development
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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

Benchmarking and Energy Savin¢ 2016 A dynamic decisiormaking tool, designed to assist local policy

Tool for Low Carbon Cities makers and urban planners mioritizing strategies foenergy
and carborsaving at the city level.

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

Energy under-performingsectors, evaluate improvement and cest
savng potential, andprioritise ®ctors and actnsfor energy
efficiency (EEntervention including transport.

Urban Transport Roadmaps 2016 Supports auhorities of small and medium sized cities who ma
not have theresource to majorpolicy assessent and
modelling work. Help local transpopolicy-makers to identify,
develop, screen and assess different measures and policies
scenarios and the scale imfpacts that could be expected.

Toolkit for Local Governments on 2013  Assst local governments in developing sustainable tsport

Developing Sustainable Transpor policies and sategies at the local level in order to reduce GH!
Policies and Strategies and air pollutant emissions from the urban transport sector.
United Nations Environment 2006 Fadlitate the development of strategy for reducing the
ProgrammegUNEPX Iean Fleet environmentalimpacts of fleet.

Toolkit

CCAP Transport Emissions 2005 Ergage state and local officials in understanding the
Guidebook extent to which policy decisions impact air pollution, energy

use, al GHG emissions.

Guidelines for Measurement, 2012 Asssses eligibility of the projects for financing based on
Reporting and Verification of GHC measurement, reporting and verification of the GHG emissiol
Emission Reductions in JBIC GRI reductions in the progcts.

Operation

IFC GHG Reduction Accounting 2013 Provides technical guidance féFC investment and aisory
Guidance for Climate Related staff to conduct GHG enssion reductioncdculations for
Projects climaterelated projects.

Monitoring, Reporting, and Verification

Calculating C£Emissions from 2006 Fadlitate corporatelevel measurement and reporting of GHG

Mobile Sources emissions from transport and other mobile sources.

GHG Emissions Calculation 2011 Expain the options of stating GHG emissions along the suppl

Methodology and GHG Audit chain and to provide the methodologsules and guidelines for
calculating and wéfying GHG emisansand emissn
reductions.

A sketch methodology is usually adopted when the user does not have any data on thstlafteid
improverelated parameters and still needs to assess the likely impact of project, policy, and/or
investments. These sketch models are particularly usefulweldping 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 sketnbdel for quantifying céenefits including C£emissions from
transport projects and investments, Clean Air Asia, together with partners such as the Institute for Transg
Development Policy (ITDP), ADB, Cambridge Systematics and the; GIREFScientdfiand Technical Advisory
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https://china.lbl.gov/sites/all/files/best_cities_userguide_en_201610_v1.4_0.pdf
https://china.lbl.gov/sites/all/files/best_cities_userguide_en_201610_v1.4_0.pdf
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 excbhsed, freeof-charge spreadsheet modetsllectively calleisWransport Emissions
Evaluation Models for ProjeS6TEEMRY6) (47).

The TEEMP tools akéketcitimodels which enable the estimation of emissions in bgtiojecttand \Ho-projectQ
scenarios and can be used for evaluating short to long term impacts of transport projects. The main obje
TEEMP tools is to support the implementation of the sustainable transport policies to improve air quality &
mitigate climate change. TEEMRmparily evaluates the impacts of transport projects on CO2 emissions anc
some extent air pollutant emissions (PM and NOXx) using data gathered during project feasibility and actu
operations. Cébenefits such as travel time savings, fuel savings, CORBM emissions and accident savings
are quantified in these TEEMP tools.

The following table summases types of cdnenefits which could be quantified in TEEMP suite of tools

Travel PM and Fatalities Land
Fuel . CO2 . Increased
i time e NOx Noise and o Use
savings - Emissions . - Productivity
savings Emissions Injuries Impacts
BRT \ \% \% \% NA Vv NA V NA
Metro \ \% \% \% NA V NA V NA
Roadways | V \% \% \% NA NA NA NA NA
Railways \% \% \% \% NA NA NA NA NA
Bikeways |V \% \% \% NA NA NA NA NA
Bike share | V V \% \% NA NA NA NA NA
Walkability | V \% \% \% NA NA NA NA NA
City \% \% \% \% NA \% NA NA NA

Note ¢ W C(ndicates quantification possible anACndicates quantification not possible in TEEMP model

Using TEEMP BRT model, World Bank estimated the impacts of 1,000 km of new BRT corridor deployed
more Indian citie$48).

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

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

annual savings of 300 tons of black carbon;

USD6.4 to 8.1 billion in macroeconomic benefits (over 20 years);

50,000 to 90,000 shotterm jobs ising to 128,00@ermanent new jobs;

more than 175 avoided deaths annually in India because of improved air quality;
morethan U® 500,000 inannual avoided crop losses because of air pollution;
500 million hours/year of time savings because of shortetrgps

= =] =] = =] =] =| =

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, kexzde 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 Actiong NAMAS) and sector wide approaches (e.g. as mandated in the
development of Nationally Determined Contribution8IDCs).

Second, it is noted that there are relatively few methodologies to quantify impacts of transport demand
managementNMT, and urban freight, which are essential pieces of a comprehensive set of sustainable

transport infrastructure and services.
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investment trajectories based on past investments and current policy frameworks (as opposed to simple

Yy2 [ O0GA2YQ &aO0SYFINAR2a0I &2 (KIFG &az2dzyR GNI yaLR2 NI A
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 yearisitrucial to consider longer term impacts, since almost

all transport projects may yield positive impacts after several decades, a timeframe well within a
LINEP2SO0Qa dzaS¥FdzxA tAFSD

Fifth, most of these available tools do not convert quantified emissiomatganto monetary context

for detailed economic analysis. Ideally, decismaking 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. Howver, most of the emission quantification tools do not consider such an assessment.

Sixth, transport emission quantification and monitoring can be complex-tomsuming and costly and
thus it is important to select a set of key indicators and data patans 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 use4in Low
and Mddle-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 cbenefits be increasingly priors#d in decisiormaking processes for

transport policies, and thus it is essential that the growing trend toward incorporatidmpnefits into

GHG methodologies be even more-faaching A broader incorporation of social@@nefits (including

air quality, travel time, road safety, and fuel savings) into GHG emission methodologies offers the
potential to improve cosbenefit ratios of sustainable transport investments, and to betteraefthe
contribution of such investments toward a range of sustainable development goals. Further, considering
the datarelated constraints and poor integration of SD benefits in low carbon transport projects,
policies and investments assessment, thera ggowing demand for mukiriteria 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.-bfit#iia

assessients 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 DISCUSSIO

This chaptemakes the case for why low carbbigh volume transport should be consideredlower-
income and lowemiddle-income countries in Africa and AstAscussing the mitigation potentiahd
priorities for implementation It closes with a discussiomahe availake toolsto quantifythe emisions
reduction from low carbon transport interventions

As the chapter sets the stage for the studystérts by defining low carbon high volume transport
where:
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9 High volume transporis defined as including to a broad range of transport modes,
including road and rail passenger transport; twamd threewheelers; road and rail freight
transport; air and inland waterway transport; and walking and cycling

f Low carbon transporis define® Ay f Ay S ¢ AlawkartoriRS 08 2 QAF IS (1 0F
& W3 Nfatywvll eddt NEs carbon thathe alternativein the businesssusual (BA)
A0Syl NA2Q

The need to consideghe adoption of low carborhigh volume transpd derives fromthe internationally
agreed targe(through theUNFCC{&d Paris agreemehof limiting global warming to a maximum of
1.5 °C Meeting thisrequiresa significantworldwide reductionin GHG emissiorfsom all sectors
including transportOver the past half centuryransport sector emissions have growth at a rate faster
than anyother energy enelise sectomwith the highestincrease coming from middiemcome countries
due torapid motorisationand economic growtH. Growth of absolute transport emissions between
2000 and 2016 was highest in the project's focus regiofisia (92%) and Africa @3¢ but transport is
a difficult sector to decarbosedue toits highdependence on fossil fuels aitd disperse nature

where change inmodal usage can affect millions of persarsowever notdoing so can lockh GHG
emissions to a higtrajectory for many decades.

Transport, access and mobility are keysustainable developmerandtransport interventions are
mostlydrivenby development concerns, such as the needetduce congestiorimprove
mobility/accessibility for a growing urban population, rural connectivtyd logisticsto support an
expandng industrial and economactivity. Thus, lowcarbontransport in LICs usually seen as a
desirableco-benefit but not as a drivenf transportinterventionsandthis studysets out toexplore the
current state of knowledge of, interest in, andpacity to implement lowarbon, highvolume transport
in selected countries in Africa and South Asidwhat couldbe done toenhanceits implementation

The chapter also looks at the analytical tools that are availabdepportan enhancedmplementation
of low carbon solutiondt compares over 150 tools and methodologiesd for quantitativeassessment
findinga wide range of tools coverirail transport subsectorfor both passenger and freight

highlights the differences betweesketth models that are useful for eante assessments with limited
dataandmore complée bottom-up methodologies thatan analyse from Elonitoring, Reporting and
Verification (MRVperspectivethe mitigation achieved.

The greatest number of tools relate aternative fuel incentives, vehicle efficiency improvement, and
comprehensive urban transport programmes and iatrhan mass rapid transit investment. A lesser
share of the tools cover pricing policies, developing national fuel economy standards, freight
infrastructure investments and intarrban rail infrastructureMany of thetools also quantifiriteria
pollutants such as PM and Nénd/or allow theeconomic or financial cost ttfie low carbon alternative
andmarginal cost of batement to becalculated

37 Although the per capita emissions in high income countries are stabilising but still threg Higieer.
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3. AMBITION WITHIN THELECTED COUNTRIEB/POQEMENT LOW
CARBONHIGHVOLUME TRANSPORT BIBRES

At the 2F' Conference of the Parties (COP21) in 2015, Parties to the UNFCCC reached a landmark
agreement to accelerate and intensify the acts 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 preindustrial 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 objective®( known as theNDCs).

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
guarter of energyrelated CQ@emissions. Thégreement 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 é@nbon transport and associated

measures, andummarises 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, an@thergence of a number of

regional, national, and local plans for low carbon transport in the nine couritries

3.1.THE MAGNITUDE OF RERED AMBITION ANDTAGN

SLoCaT haweviouslydeveloped a global metanalysis of transport sector emissions by aggting

Wo 2 Gdalay O 2 dzy U NRestimbids yoithégimndirame bf 2020 to 20%80). 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 @®g that no additional lowncarbon 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, amslvitaonner

that will lead to emission levels compatible to the 1.5DS target of the Paris Agre€b®@riiowever,

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 GH&oemignificantly
increasing in real terms over this period.

Abottom-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 tafdbe Paris Agreementould have to be
83% below the BAU by 20@Bigurel3d). 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 countriesanachieveatransportemissiondevel 0f356 Mt CQ(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 midalene countries (LMICs), the 1.5 DS
target requires 77% below the 2050 BAU. Transport emissions by these two cguoips have to be
limited to under 737 Mt Cg(15).*

BAU Scenario Low Carbon Scenario
(Compatible to 1.5DS)

1000 - 1000
500 e 500 E—
[ eee—— —
) — 0
2020 2030 2040 2050 2020 2030 2040 2050
M Bangladesh M Ghana India M Bangladesh m Ghana 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

Figurel3: Comparison between BAU and Low Carbon Scenarios of project co(irB)ies

Comparing the BAU in 2050 and the 1.5 compatible level of transport emfssieachcountry, it
showsthat all countries can contributand reduceemissionshy a large exdnt. In countries with a low
baseling(GhanaKenya, Rwandand Uganda) the reductions can be betweds®%and66% below the
BAU by 2050while mediumssized emittergIndonesia, Nigeriand South Africajpeed to reduce by 75%
to 83%and large emitteindiaby over 86% below the BAU by 20QBigurel4).

39The scope of this pject does not explore whether these countries are aware of the level of emissions
reductions equired 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 baaf the project countries.
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Transport CO2 Emission
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Figurel4: Comparison of BAU and LCS by 2050 for Selected Co(irgjies

Transportemissions per capita were on average at a level of 0.2bdsper capita in the nine countries
andin the bottomup approach, national efforts can lead to reducihg transport per capita emission

to roughly0.2 tonnesby 2050 (to make a proportional otribution to Paris Agreemerit.5 degree

target) (Figurel5).4° The figure below compares the per capita emission for each country. Significant
decreases will be necessdor Ghana, Indonesia, Nigeria and South Africa where future population size
is expected to increase strongly in the next decades.

Transport CO2 Emissions (t)
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compatible to 1.5DS
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W Bangladesh ®mGhana ™ India Indonesia M Kenya ™ Nigeria BRwanda B South Africa ®Uganda

Figurel5: Per Capita transport emissions of the project countries in 2IE)0

40Based on metadata Implications of 2DS and 1.5DS for Land Transport Carbon Emission&i) 208Gverage
emission for the nine DFID countries.
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3.2.ACTIONS AND COMMITMENTO LOWARBON TRANSPORTOREED UNDER
THEUNFCCEBROCESS

The Paris Agreeméwas reached bfarties to the UNFCE@t COP21 in 2015 in Parisstimengthen

the global response to the threat of climate change by keeping a global temperature rise this century
well below 2 degrees Celsius above-prdustrial levels and to pursue efts 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 b&sl 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 aRadntypstakeholder
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 Report8UR})? and National Communications (N€)n

addition, National Adaptation Plans (NAPand National Adaptation Programmes of Action (NAfSAs)

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 longerm strategies in late 2016 to identifgid-century, longterm low GHG

emission development strategies for mitigation and adaptation. Facilitative Dialogues to review the
progress made under the ND@sre conducted starting from 2018. There will also be a global stocktake
every five years to agss the collective progress towards achieving the purpose of the agreement and to
inform further individual actions by Parties.

Figurel6 compareshe number ofNDCs, NCs and BUR®veringpassenger and freight transport and
major transport suksectors with a high relevance for low carbon transport. While there are eimeh

MeKS 'bC// 1 Aa GKS tSIFIRAY3I AYUGSNYlLGA2y It Sy@eNRYYSydl €
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
AYGSNFSNBYOS ¢AlGK (nfordnationak Mipsi/dhicat.ttda 6 SYQd a2 NB A

42 Submitted by Annex | Parties to outline progress in achieving emission reductions and the provision of financial,
technology and capaciguilding support to norAnnex | Parties, building on existing reporting and nevie

guidelines, processes and experiences.

43 Submitted by norAnnex | Parties with updates of national GHG inventories, including a national inventory

report and information on mitigation actions, needs and support received.

44 Submitted by norAnnex | 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 ¢hConvention.

4 A means of identifying mediunand longterm adaptation needs and developing and implementing strategies

and programs to address those needs

46 A process for the Least Developed Countries (LDC) to identify priority activities that resgbeit togent and
immediate needs with regard to adaptation to climate chagdbose 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 oirJa@19 are India, Indonesia, Ghana, Nigeria,

and South Africa.
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NDCs andine NCs, onlfive BURs have been submitted. Bangladesh, Kenya, Rwanda and Uganda did
not submit any BUR to date.
9

8

7

Sectors
N w ey (6]

=

0I|IIII

Number of Reports Covering Modes and Sub-

Passenger  Freight Urban Rural Heavy Rail High Speed  Inland Aviation
Transport Transport Transport Transport Rail Waterways/
Shipping
Transport Modes Transport Sub-Sectors

mNDC NC BUR (only 5 countries)

Figurel6: References to transport modes and sactors in NDCs, NCs, and BURs submitted by project co(Bit)ies

The NDCs of Indonesia and Kenya have only general statements on transport without attributing any
details to transport modes or sutectors. In all three reporting mechanisms passenger transport is
referred to more often than &ight transport and while urban transport dominates clearly in in NDCs,
the NCs also highlight heavy rail and rural transport besides urban mdbitityrel6).

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 higispeed rail wadigeria, with the ambition to develop a higipeed 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. Siagleen
without a comprehensive packagéll not be sufficient to reach significant emission reduction and the
1.5DS of the Paris Agreement, as showGlapter2.

In addition, a SLoCaT analysis of 166 NDCs submitted by 193 coantrind the worldshows that 76%
highlight transport as a mitigation sector and only 8% of countries (14 countries) have specific transport
GHG mitigation targetg1). Among these 14 countries with transport emission targets, tveoldCs:

Burkina Faso and Ethiopia. All of the countrieha$LoCaT analysighlight transport mitigation.
Bangladesh has the only NDC amongrtime 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 optionsn@atelchange
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 tbEthNDCs
0 KAa LINE 2cdubtiie@shardsaNiinaNtia éan be identified (77% for passenger and 22% for
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freight). However, freightransportcurrently accounts foabout 36%of globallandtransport emissions
(19)andthusin theoryshould eceivea proportionate share ofmitigation measuregrelative to
passenger transpoy(14). However, in practiethere isobservedarelative lack of attention to freight
in the UNFCCC process, which appears ta tesult oftwo general factors(l) alack of policy attention
and(2) less literature compared to passenger transport.

The following sectiogives an overview on the targets, measures, plans and strategies related to the
transport sector in the NDCs, National Communications, and BURs of the selected cdtintries.

3.2.1. TRANSPORT TARGET®REED INNDG NG5 ANDBURS BY THE PROJECTNO®RIES

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 NE§HG& emissions reductions in the transport sedtor.

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(&2BAU

Indonesia set a conditional target to reduce GHG emissions in the transport sector by 26% 2020

comparedto BAB3T wgl YR KFa aSd Fty FYoAGA2dza O2yRAGAZ2Y I
scenario tareduce 64% of GHG emissions in the transport sector by 2030 compared {GBAU

Table4 below gives amverview of the transport emission mitigation targets by the selected countries:

Table4: Transport emission mitigation targets set by project coun{ba$°

Country Transport Mitigation Target

Bangladesl{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 &y public transport

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

Indonesia53) 2015 26% below BAU by 2020
Kenya N/A No Targets
Nigeria N/A No Targets

48 All nine countries haveubmitted 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, Kenyda Rugand€226)

41t may be argued that theris an incentive for developing country stakeholders to infl&AU emissionand

offer a small reduction so they can meet more easily any laiéigation commitmentswith existing or planned

measures Initial NDGubmissios were intended to get countriegvolved in the mitigation proces andit was

not a requiremenfor any countryto have BAUmdependently verifiedwhichwill come later in the process

50 Note that while setting targets may be helpful in raising mitiga@onbition, it does not imply the presence of

having sufficienpolides in place to reach these target§he scope of this project does not explore the impacts of

each of these transport mitigation targets on the individual emissafreach country.
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Country Transport Mitigation Target

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

South Africa57) 2016 To have 20% hybridlectric vehicles b2030

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 BAR). 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 traffiq56).

The Emissions Gap Report by the UN Environment Prograimmes ghat emissions must peak by 2020
to have a good chance to keep warming between 1.5 to 2 dedBEBsHowever, the submitted NDCs
and the derelopment of the Paris Rulebook have yet to fully address this goal with the same level of
ambition in climate actiori60). For theproject 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 mitigatiorcertric 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.gteabsol
emission reduction targets vs. relative emission intensity targets) as opposed to separate sets of rules
for developed and developing countrié&l). These outcomes have the potential to alleviate the
inconsistency across reporting by countries and monitor actual progreshiaving the targets of the

Paris Agreement.

3.2.2. TRANSPORVMITIGATIOMEASURES REPORTHBING ND&G ANDBURS

7~ AaN

{AYyOS GNIyaLRZNI AYyTNF aAlyNDzQIINGENSS LIBENTIF GRSSRY | R/SRO ATa2AND yRAS C
decisions in the next two to fiwgears 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 comprehenge 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 note@sy td ! @2 ARUY 2NJ U{ KA F i Q

W1 @ nkaBufkes seek to improve the efficiency of the transport sysisra wholehrough integrated
land-use planning, optimising logistics and transpdeimand management to reduce the need to travel
and the length of transport ips. 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 measurehite rieansport
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demand, including the application of Traffic Impact Control, parking management, congestion charging
and road pricing (combined with its metro system).

W{ Krie@siires seek to improve trip efficiency by increasing modal shift from the enesty
consuming transport modes (e.g. private motorised vehicles) to more environmentally friendly modes
(e.g.rail freight,public transport, cycling and walking).

WL Y LIxiBaBuseS focus on vehicle fuel efficiency as well as on the optimisatioansiort
infrastructure through related technology and alternative energy use.

Figurel7 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 maxinum would be 27 references (reported three times by each ofihe 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 (#aase) have been repartl by the highest number

of reports (16 reports), followed by rail infrastructure developmarihéreports), use of biofuels in
transport fiinereports), public transport (metro) developmergi§htreports) and green freighe{ght
reports). The distribuibn also points to the fact that EEVT 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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Figurel7: Low carbon transport measures reportedthe project countries in NDCs, NCs, and BRIRs
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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 sourceslforate action and that countries report in more
detail in NCs about how they aim to achieve emission reductiblosvever, as noted ifiable5 below,

only Nigeria showa historicdecrease in pecapita emissiongfrom 2000 to 206), and only Kenya

shows gorojecteddecrease iIBAU transporemissions (to 2050with other project countries showing
projected BAU growth rates between 50% and 200%

Table5: Transport Mitigation Measures summarised from NDC, NC and(BURs

Country Improve
Bangladesh Mobility Public Transport (Bus an{ Energy Efficiency Standards, Vehiq
Management Urban Rail), GreeRreight| Emission Standards, Road
Measures Infrastructure Development,
Railway Infrastructure Developmer
Ghana Vehicle Import Public Transport (Bus an{ Fuel Qualitymprovements,
Restrictions Urban Rail), Walking, Inspections, BMobility, 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 Mesures | Standards Improvement, Biofuels,
Congestion Mobility, Road Infrastructure
Charging, Mobility Development, Rail Infrastructure
Management Development
Indonesia Integrated Land Public Transport (Bus an{ Ecodriving, Fuel Quality and Vehic
Use Planning, Urban Rail), Walking Emission Standards Improvement,
ParkingPolicies, Measures, Cycling Biofuels, Railway Infrastructure
Congestion Measures Development, Improvement ofdda
Charging, Mobility
Management
Kenya Vehicle Restrictiony Public Transport (Bus an{ Fuel Economy/ Energy Efficiency
Urban Rail), Green Freigl 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, Rd
Subsidy Removal, | Cycling Measures, Greer| Infrastructure Development, Rail
RoadPricing Freight Measures Infrastructure Development
Rwanda Integrated Land Public Transport (Bus an{ Fuel Quality and Vehicle Emission
Use Planning, Urban Rail), Walking Standards Improvement, CNG,
Vehicle Restrictiond Measures, Cycling Other Measures to Improve Energy
(Import), Mobility | Measures Efficiency (Feebate, Ecodriving),
Management Roal Infrastructure Development,
Railway Infrastructure Developmer
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Country Avoid ‘ Shift Improve

South Africa Integrated Land Public Transport (Bus an{ Measures to Improve Efficiency,
Use Planning Urban Rail), Walking Biofuels, CN&-Mobility, Intelligent
Measures, Cycling Transport System, Rail
Measures, Green Freightl Infrastructure Development
Measures
Uganda N/A Public Transport, Green | Other Measures to Improve Energy
Freight Measures Efficiency (Fuel Efficiency),
Maintenance and Inspection

The transport measurdscluded 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 ptaag,might miss local action
directly developed and implemented by cities and subnational entities.

3.2.3TRANSPORVITIGATIOMEASURHEHSIPLEMENTED RECENYEARS

To allow for a comparison between the envisioted carbon transportmeasures through NDCNCs
and BURs and what is been implemented, recently implemented (2008 orltatecarbon transport
projects listed in major global databases have been collected.

Summarising the implemented projects gives a similar picture of what has been shovenND®s, NCs
and BURsHigure21): passenger transporelated projects dominates over freight transport projects
and urban transport is the most relevtransport subsectarThe categories of higbpeed 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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Figurel8: Transport modes and subsectors of implemented projects
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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 puis covered over USD 5 billion in investment volume. An
example is the Abuja Mass Transit, a-€dported urban transport project in Nigerié2).

Details on measures as well as projects financed via climate finance can be retridygendix 6.

3.2.4ADAPTATIONCTIVITIES EXPRESERINAFS ANDNAPA

Transport systems are vulnerable to the impacts of climate change and resilient transport is regarded as
an important contributor to disaster recovery. Climatdated events are already cdog severe

disruptions to transport systems and there is a growing number of incidents in developed and
developing countries around the wor(d4).

Policies responding to the impacts ohwdite change are expressed in national adaptation plans (NAPS)
and National Adaptation Programme of Actions (NAPAs). Among the project countries, only Kenya has
submitted a NAR63). It includes shorterm, mediumterm and longterm actions to enhance climate
proofing of the infrastructure. The actions cover shi@tm activities, such as risk and vulnerability
assessments of existing as well as planned infrastructure, compatésigssment of infrastructure

assets with @ow carbonclimate resilient economy and capacity building on these topics. In the
mediumterm climate proofing of all roads, railways, marine infrastructure and aviation is envisioned
and in the longerm actionthe infrastructure vulnerability and possibilities to upgrade infrastructure

will be reassessed.

NAPAs have been submitted by Banglad&egh, Rwandg65)and Ugand466). All of them lack a focus

on adaptation in the transport sector despiteferring 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 lyiog areas

3.3. COUNTRY PROFILES

The nine countries selected from Africa and Asia are diverse in terms of population size, income levels
and GDP (se€able6). Rwandaand 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 seelmkst USD765 per person) amontie countries.

On the contrary, in the largest country, India, there are 1.3 billion people. Uganda has the lowest GDP
per capita ofUSD666 while South Africa has the highest GDP WiD7,524 per person.

However, despite different baselines, all coti@s 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 betWween 25
(Bangladeshndonesia) 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 asignificantpressure to its citieand transport systems.
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Table6: Demographic background of the project counfdies

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 £&issions (se&able7), the project countries show

even larger differences$n Bangladesh there were 3c@rs 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 transpatr@3ions grew in all

selected poject 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 amongitieecountries) than transport

CQ 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.

Table7: Transporirelated data of project countriés3

Country Motorisation ~ Motorisation  Transport C@ Transport Transport Future BAU
Rate, Growth (2005 Emissions per CQ CQJ/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 calculationf2@f7)and (217)
52Based on SLoCaT calculation§2@f7)and (218) SLoCaT calculatis of(219) and(15).
53 Note potential statistical limitions (e.g. 8.2% annual motorisation growth rate is common for LICs/)ICs
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Country Motorisation  Motorisation  Transport C@| Transport  Transport Future BAU

Rate, Growth (2005 Emissions per CQ CQJ/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 €émission grew stronger. The reason can be that
Bangladesh comes from a very low baseline and smallaeesranslateto largegrowth 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 ifplace.

Detailed profiles of the selected countries can be foundppendix 7

3.4.9UMMARY ANDISCUSSION

While the concept of environmental sustainability in transport development (e.g. congestion, air

pollution, road safety, social equity) initiated international attention dated back tal®®@2Rio+ 20

Summit, climate change mitigation and adaptation aratigely 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, therely creating a foundation to scale up implementation of loavbon 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 bynthe project countries include

the transport sector, indicating both an emerging link between transport and climate change and a

scope for strengthening itHowever, efforts to date fall well short tfe transformational change

541t is noted that nany of the countries are investing in large road building programmes being funded through
loans Effortto ensurethat low carbonmeasures are the nornimclude the joint MDBJoint Commitment to

sustainable transport framework; which is used for monitoring investments. This tool can be strengthened, based
on more research into carbon impact of investmerggy( theEuropean InvestmenBankis also doing this

currently) and throughfurther communication with the member countries.

53



required to optimiseand dign 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 poldnwer) 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 activititesngport

by the selected project countries are still incompatible with thede§ree Celsius target of the Paris
AgreementWhilevarious countries lack a specific target for transport emission mitigation, most of the
countries with existing 2030 emissidargets have to increase their level of ambition.

The reports include a substantial a number of lcavbon transport policies and measures, mainly in the
NBIfY 2F W{ K k®.hduels, yeRicledheYgy iRiehS Measures and puldid 7% 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 atbidwen transport
measures that countries are taking. Fsample, no mitigation measures for twand threewheelers

were found, even though some countries are developing measures on electriamdhreewheelers

(as will be shown in Chapter 4). Another area where relevant transport developments are not

adecuately reflected in climate change mechanisms is the Sustainable Urban Mobility Plans and

National Urban Mobility Programmés.

55Whether in turn climate change is reflected in these policies falls beyond the scope of this research.
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4. \QUICKNVINSEOR LOW CARBON TRRERT MEASURES ANBIR
RELEVANCE TO THEGSEED COUNTRIES

4.1 APPLICATION @PW CARBONRANSPORDLIG THROUGHDUICKWINQ

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 likey 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 ghaand sustainable development of

which these countries are part, for example through their Nationally Determined Contributions (see
Chapter 3). Therefore, losarbon transport could be seen asbenefit of sustainable mobility policies

and measures, withccessibility, equity, air quality and energy security as key drivers.

One way to operationalise the applicationlofv carbontransport in LICs is through ®alled transport
Wij dzA O1 6 A yHuickawing® dkd attionsIzhdtian be taken in the shto medium term and
which are seen by many experts as contributing to moving the transport sector toward-telomdpw
carbon transformation'®uick win§have been tested at scale (e.g. Sustainable Urban Mobility Plans
have been dveloped inaround 80Ccities worldwide(67)) and are replicable with the possibility for
large-scale impact (e.g. fossil fuel subsidy reform has the potential to reduce coumiyrcamissions
by up to 10% (see Table)8Jhey are technically and economically feasible in both developed and
developing countries using available technologies. Firtlgljck wingaddress both passenger and
freight transport, with a reasonable balambetween the two, and they should have relevance to the
W1 GahitR Y LINR @ S 068)0raus,@smditioned above, they reflect that sustainable
development benefit¥ are the main policy drivers, with clate change mitigation as an additional
benefit.

Wuick win§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-delgkee pathway.

Moreover, QVsdo notsubstitute for investments in lowarbon infrastructure and vehicles that have to
be taken in the short to medium term in order to avoid a keknto highcarbon transport systems.
Examples include rail, waterways, and EV charging infrastei@eacisioamaking processes also need a
focus on QWs due to the Igread time of planninépr these infrastructure to be operational.

This chapter reviews literature on mitigation potential of taick win®reviews implementation of

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

4.2 ELECTION OF THEWUICKWINSQ

ShFGSY dza SR Ay 0 dza Ay S Zaick WitQy\h Tprovernyfeint thiatis wiSow] hasiohdediatel W

benefit, and can be delivered quickhyiab NJ G KS LINP 2SO0 o6S3IAyad ¢KS WjdzA O]l Ay
have a longerm impact on your orgasation but needs to be something that many stakeholders agree is a good

0 KAYy 288 O©XB8

57Which can be divided into Access, Efficiency, Safety and Environment béd&fits
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The following six steps were taken to develop a lisfaoick winin a process carriegut from March

to July 20168 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 wgidahs, 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 Slofelmprove

strategies, and potential iplications 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 ofuek winQwhich ultimately

resulted in a list of 2@uick win®

For the purpose of the current study, a list of $Qick win€perceived to hav@reatest relevance for
[L/ & ¢l & YIHHRSaE B@KS aEIKRINGY I FTNRY hHeg@yfaddi G 2F wn |«
narrowed further based on the following selection criteria:

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

1 Applicability in priority countries: they should reflect policy priorities and the kwaakport

system context;

1 Climate change mitigation potential;

1 Inclusionof passenger and freight optiof%and

9 Inclusionof Avoid-Shift-lmprovemeasures.

The selection process resulted in the followlgick wingshortlist for the purpose and contextf the
current analysis (i.e. this is not to be taken as an exhaustive list for all purposes and cShtexts)
1 QW1: Accelerate phasaut of fossil fuel subsidies;
1 QW2: Formulate Sustainable Urban Mobility Plans (SUMPS) in primary and secondary cities,
suppated by a National Urban Mobility Policy or programme;
1 QWa3: Promote electric twaand three wheelers, including\eehicle sharing systems in
primary and secondary cities as well as rural areas;
QW4: Limit import of inefficient and polluting second hanccks,
QWS: Implement (ultrg low emission zones, including €ege zones in city centres;
QWEe: Introduce and scale up pricing for-calated travel options (e.g. congestion/road
charging, parking pricingyorkplace parking leyin primary andecondary cities;
1 QW?7: Tighten fuel economy standards for passenger cars, coupled with labelling schemes
and fiscal incentives such as£fased vehicle taxation;
1 QWsS: Provide and improve walking and cycling infrastructure (e.g. connected walking paths,
protected cycle lanes, safe intersectiof)eallocating road space where necessary;
T QWB9: Improve freight efficiency (e.g. reduce empty load running by freight trucks) through
route optimisation, asset sharing between companies, and increased use of |@iorssl

= =4 =

58 please refer t@68)for further details.

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

50 Note thatthere are two quick wins specific to freiginansportandfour that cover both passenger and freight

transport(in addition to four that arespecificto passengetransport).

®1 TenYuick wingwere considered the maximum number feasible for the assessment by stakeholdeB¢séien

4.4). The shortisted options correspond well to preferences by deyghg country stakeholders, as confirmed in a

survey done {68} all ten are in the togl 3 out of 23 in that survey.

620 §§ F2NJ SEFYLX S 21 hQa Dfz2olft 1 0GAZ2y tfly 2y tKeaarolOlf |
https://apps.who.int/iris/bitstream/handle/10665/272722/97892415141&hg.pdf
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1 QWa10: Accelerate deployment of tighter diesel fuel quality standards to reduce emissions of
black carbon and other shelitved climate pollutants.

4.3MITIGATION POTENT@HEOUICKVINSQ

Thischapterdiscusses a literature review on the mitigation potential of th@ WI1j dzka@dringg A y a Q

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 #stimating mitigation potential of

individual measures is complex; often specific measures are included as pestader policy packages.

However, it also includes studies on the implementation potential of such measures, i.e. those without

specific esmates of GHG reduction, yet which highlight the role in éarbon scenarios. The review

covers bothpeeNE A S SR t AGSNI GdzNB a ¢Stf a waNbBeQ tAdS
international organisations. Literature from the past fix@ars, i.e. 2012018, is included, with a few

sources from before that perioifl recent sources are unavailablEable8 shows the results of the

literature review.

Table8: State of knowledge related to mitigation potential\gtiick win€

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 between 1 an®% GHG savings in
2-4% by 2020, rising to-82% by 2050 2030(75).
74
I(EA)(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 welfar&76)

Beyond 2 Degree Scena(itB).

Durand Phasing out energy subsidies cou
Lasserve et reducelndonesian C&emissions
al. (2015)  from fuel combustion by 1-13% 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) demandside urban transport
Plans, National SUMPs mainly focus on né@chnology measures are essential in India
Urban Mobility 2 LJGA 2y aZ APPSO Wl @2 (79).
programme contribute 240% of emission reductions
in the 2050 lowcarbon scenarig19). MoUD CQ emissions is one of the key
Implementationof a SUMP in Burgos  (2014) indicators in Comprehensive
(Spain) resulted in 17% lower £0 Mobility Plans in indig80).
emissiong67). Pisoni et al. (2019) model GIZ, MoT  Urban transport measures in 7
impact of SUMPs on air qualify8). (2014) Indonesian cities, supported by a

national urban transport
framework, can save 0:0.2 tCQ
per capita in 203@81).
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Quick Win

Key points from mitigation potential Mitigation literature country-specific

literature (global)

3. Electric twe

Over 80% of the 29 Mt C®avings in Saxena et

Estimates energyse 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 Ching37). Full conditions(83).
decarbonisatin of 2 and 3 wheelers is
necessary for B2O&8). For Vietnam, € . . . .
bikes arethe mitigation option with the Dz?)\gg etal. Est.lmgtes ?avw;gstln (;O.St zalnszO
secondlargest potential in the transport ( ) Emlsglogi or electric tricycles in
sector (ADB, 2017). In Thailand, deployi igeria(84).
elre]ctrllc rF]?torcych%s could r.ed.uce tE)NO42 Black et al. General policy brief on the benefit
szse;zr ife cycle C&eq emissions by (2018) of electric twowheelers for Africa
o(82) (no CQestimates)§85).
Nugroho & Show benefits for ojek (motorcycle
Zusman taxi) drivers by switching to electri
(2018) vehicles in Indonesi¢B6).
Sietchiping Show rapidly expanding market in
et al. Africa for motorcycles and boda
(2012) boda (motorcycle taxis) in
particular(87).
4. Limit import  Miller & Li (2018) include import Gota & Green freight Barlgdesh (fuel
of inefficient restrictions for 2¢ hand vehicles as a key Anthapur  efficiency scenario70)
and polluting  part of the policy package in the global (2015)

second hand
trucks

low-sulphur scenari@88). Fuel efficiency Sudmant et
of vehicles declines rapidly after 15 year al. (2017)

of use, up to 50% by 25 yed&9).

Lowcarbon scenario for Kigali
(Rwanda) considers vehicle age
restrictions(90).

5. Low
emission zones

Calvert (2016) and Pisoni et al. (2019)
review environmental zones in EU cities
on the impact on PM/soot emissiorf81)
(78). Further climate benefits would
accrue from more EV deployment,
however no study has been found
estimating the GHG impact.

6. Pricing of cat
use

In Singapore, a package of measures  Swamy
including congestion charging and£0  (2016)
based vehicle taxation results in low

transport emissions per capita (IPCC,

2018). There is a relatively strong

knowledge base of egost and exante

studies on road pricing and parking
managemen{92) (93).

Study on congestion pricing in
Delhi, with shift from private
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 energge GFEI (2017, Reviews progress in fuel econgm
economy and lifecycle GHG emissions of vehicles policies in major markets, includin
standards and necessary for a Beyond 2 Degrees India, Indonesia and South Africa
incentives Scenariq18). Sims et al (2014) presents (96).
emission intensity reduction potentials fc
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° Shasty & 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 cas NMT and TOD and @€stimates
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 G®@avings
construction and maintenance of from bikelane investmentg0).
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 no
acknowledged for its key role in cycling to social events for public
mitigation (95)and reaching public image; health is drive(99)
transport modal shift targets.
Mitullah et  Research on walking and cycling |
al. (2017)  African cities, including in Kenya
and SouthAfrica(100)
9. Logistics IEA (2017b) analyses 15 measures, e.g. Gota & Includes C@scenario with freight
optimization/  urban consolidation centreplatooning,  Anthapur  efficiency for Bangladed[70)
freight co-modality, backhauling, retiming of (2015)
efficiency deliveries, etc. Most of these could have
bestcase 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 potentiz general note that logistics is 7% o
over 1094101) Ly RA I Qa&emissicindahd /
67% of transport PM102)
CCAC et al. Green freight programméor
(2017) Northern Corridor (including
Rwanda, Kenya) with measures, i
context of mitigation and air
pollution (objective of 10%
reduction in C@per torrkm) (103)
10. Diesel Klimont & Shindel2017): a mitigation Malins et Includes country level market
quality scenario for Black Carbon reduces such al. (2016)  analysis for lowsulphur diesel for
standards emissions by about half, corresponding 1 Bangladesh, Ghana, India,

about 4 GtC®eq (GWP100) in 2050

(104) Diesel road vehicles and ships are
one of the main sources of BC emission:

Indonesia, Kenya, Nigeria, Rwanc
South Afrie, and Ugandé105)
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Quick Win

Key points from mitigation potential
literature (global)

Mitigation literature country-specific

with 19% of global BC emissioi$s).
Miller & Li (2018) show that a global
sulphur scenario reduces BC emission
from diesel road transpw by about 90%
from the baseline in 204(B8). Such
strategies will result substantial health
benefits from reduced exposure to air
pollution.

USEPA
(2012)

Diesel vehicles contribute 286%
of total BC in South Asian cities
(106)
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In addition to the literature irMrable8, 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:
India: Dhar etal. (2018) modééd low carbonscenarios 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 (includingvtiveelers) plg a key rol€69);
BangladeshGota & Anthapur (201 ®eveloped low carbonfreight scenarios, also estimating
black carbon emissits, that consider broad avoid, shift and improve strate§réy;
Indonesia Siagian (2017) modetl economywide scenario, in which energy efficiency and
biofuel use in transport can help achieving the NDC targ&ity
Kenya Notter et al. (2018¢onsideed for example escooters and LDV and HDV efficiency in
their transport sectotow carbonscenariog41).

As shown in Table §he globaliterature on transport sector GHG mitigation clearly shows the
importance and potentialall 10¥1j dzA (Qevew thoyigh 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 welearched as wellAmman et al. (2017) for
example, analyse air pollution and associated health impaatswell as climate benefitsfor air

guality management scenarios, which include transport sector interventions, in @2hMittal et al.
(2015) assess local air pollutiortisenefits oflow carbonpolicies in road transport in Ind{@3).

For the nine selected countriethe mitigation potential literature for théjuick wing¥aries. For India,
most mitigation options are included in lovarbon scenarios or studies for specific measures. For
Indonesia, several studies are available as well. For Bangladesh and thicaix @funtries, literature is
scarce except for options related to fuel efficiency and fuel standards, where international
organisatiors have done extensive analysis (even if not specifically on GHG mitigation potential).

4.4 \PUICK WIKBIMPLEMENTATION/ATUS IMLIG

This section reviews planning and implementation of #igck win€ln the nine selected countries. The
analysigs based on recent literature, mostly from 202018, but not older than five years. Sources
include:

1 Grey literature: reports ad policy briefs

1 Government official documents

9 If no other sources available: news articles from online media

All sources are included enmatrix developed under this proje€twith Tablepresenting 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 hyperimthe matrix.

63 The full matrix can be downloaded hergtp://slocat.net/sites/default/files/HVT Annex -Katrix-LowCarbonr
TransportQuickWins.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
*x Policy partial in place or planned, or partial implemeiuta

ok Fullscale 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 ofigaick wirQFor
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.

Table9: Literature assessment of implementation statusdoick win§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 * *
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 fronTableandthe matrix* showsthat there is progress across most or all countries for
QW 10Diesel quality standards ar@W 4Limiting imports of used trucks. This could point to increased
attention for air pllution concerns, with both these options playing a key role in addressesgldi
emissions. International organisations are promoting these actions as well.

Options where progress varies among theencountries are the following:

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

1 QW 1(Fossil fuel subsidy reductiprthis is a potically challenging option, where public
opposition can be expected.

T QW 2(SUMPs and NUMHAnNdia and South Africa have a nationglyided programme for
cities, while in other countrgonly a few cities develop SUMKe 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 ¢és, with the local governments in turn not seeing the benefit of

planning guidelines from a high&vel authority.

T QW 8(NMT infrastructurg many cities are looking at this option and consider it important,
yet implementation is patchy, with unsafe aimtonvenient 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
(207)

1 QW?7(Fuel economy policigswith for example India adopting relatively ambitious
standards. Fuetconomy 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 thesetams:

1 QW 5(Lowemission zongs not discussed in any project country yet. We are not aware of
LEZ examples in peer countries;

T QW 6(Pricing for carelated trave): being considered and discussed but little
implementation; and

1 QW 9(Freight efficiencymprovements, with progress limited to isolated projects in some
countries. This malge 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 assesnt. 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 broadhasdeand is
particularly complex for some options such as NMT (with Jennings et al. (2016) for example, an
assessment based on 20 indicators only for NMU8) The more detailed information in the matrix is
therefore a valuable resource, as it provides the necessary additional qualitative infonmat

64 The full matrix can be downloaded hergtp://slocat.net/sites/default/files/HVT Annex -Katrix-LowCarbonr
TransportQuickWins.xlsx
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Box 4: New Mobility Services

The transportguick wingdn this chapter represent shorto mediumterm measures that have been
tested at scale and can be replicated for lasgale impact. Besides these, there are many cities in
various countries implementing new mobility services in recent years. Such nbilityngervices are
bikesharing, carsharing, ridesharing, ridesourcing, micromobility and shared automated vehicle
among others. Especially the topics of micromobility and ridesourcing are not inclutddk win€)
due to a high uncertainty about their emission mitigation impact. New mobility services can leac
increase of lower occupancy vehicle trips and decrease of public transport usage. On the other
due their higher annual mileage, shared vehicles@reaper to electrify. Until now, the majority of
new mobility services can be found in East Asia, North America and Europe. For example, bike
enjoys a large popularity in China and received a new boost in 2016 with dockless bikesharing
by private companie$14). Dockless bikesharing expanded to Europe and North America in 2017
2018. Electric kick scooter sharing, a type of micromobility, was introduced aroune?2PQ87and
reached over 30 citiesainly in North Americay mid2018.

In the selected countries, new mobility services are still largely absent. An exception are the
ridehailing services Grab and -@ek in Indonesia: These services are being used by up to QM mi
Indonesians and Gadek has operations in over 50 cities with over a half million dri\i®8) There is
no evidence nor research on the environmental impact of ridehailing in Indonesigeudr, Galek
experiments with electric motorcycles and explores their feasibility in daily operatidity

In India, ridehailing services for taxis include Ola and Uber. On the other handfewmldockless
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 citi
(111)

4.5 FEASIBILITY ASSESSMEN

Figure190 St 2 ¢ aK2ga LISNOSAOGSR FSFraAiroAatAde 2F (NIFyaLRN.
responses to the questioit £ S aS NIyl GKS FSIaAoAftAGe 2eFof i KS F2f
most promising to least promising in your city/courstrg
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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
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Rank 1 (Highest Feasibility) MRank 2 ®mRank3 ®WRank4 = Rank5 " Rank6 MmRank7 MRank8 ERank9 B Rank 10 (lowest Feasibility)
FigureldY t SNOSAGSR FSFaAoAftAGe 2F GKS (NI yaLR2NI Wl dzi (

Respondentsincludingpolicymakersresearchersand practitionersfrom the transport sector in the
nine countries®® regarded the followindguick win€in random order) as most feasible in their
countries(noting that data are not sufficient to suggest a proposed ranking of thegek win€bn a
country or regional basis):
T QW 2 Formulate Sustainable Urban Mobility Plans (SUMPS) in primary and secondary cities,
supported by a National Urban Mobility Pglior programme
1 QW 8 Provide and improve walking and cycling infrastructure (e.g. connected walking paths,
protected bicycle lanes), reallocating road space where necessary
T QW 4 Limit imports of inefficient and polluting second hand trucks, complementaddy
limitations for the existing fleet
1 QW 3 Promote electric twand three wheelers (including shareeehicles) in primary and
secondary cities
1 QW 1 Accelerate phasaut of fossil fuel subsidies

Comparing the survey with key informant interview resfttwalking 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/threewheeler scores (QW 3) high but not in the top 5. Other key options from
interviews irclude 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 ANDISCUSSION

This chapter has shown how lamarbon'fuick wingxan play a key role in implementing l@arbon
transport measures in LICs, by matching local priorities with globaénefits. However,
implementation is still challenging in many countries.

85 Further background on study participants aradings ofguick wins is given inpbendi 2.
Ly KAOK NBalLRyRSyia 6SNB [Fa1SR (2 NrdS SOSNE WIjdzi O1
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From looking aBectior4.3 (QW mitigaton potential), 44 (QW implementation), and 8.(QW
stakeholder priorities) together, the following observations can be made:
1 Freight efficiency measures seem less prioritised in literature, policy implementation and by
stakeholders
1 Fuelefficiency policies are acknowledged as key in literature, but lack implementation and
priority by stakeholders
1 SUMPs and NUMP on the other hand are seen as a key option, however implementation is
lagging behind
NMT is highly rated by stakehold&rbut implementationis lacking
Attention by stakeholders and literature coverage for electrictad three wheelers is
increasing especially in very recent years, both in AsmlAfrican countries
1 Improving diesel quality standards is considered importaditerature and by stakeholders
especially from a local air pollution and health perspective, with substantibénefits due
the climate warming potential of black carbon
9 Little attentionis given td_EZs in the climate change context, even thouglse¢hmay play a
key role in promoting EVs

=A =4

Could there beadifference in interest and priority by country? Although our primary and secondary

data are not sufficient to draw countgvel conclusions, there are general considerations that may
impactcounth S&Q LINA2NAGASad ¢KSasS YlIe AyOfdzRS LINBaSyos
Indonesia, South Africasee also Bo®in Chapter 5), vehicle fleet characteristics (e.g. share of two

wheelers, high in Asian countries), and fuel prices.

The next chapters wilxaminebarriersto low carbon transporand how these could be overconaad

are applicable to QWSs. From the current analysis, preliminary recommendations include the following.
First, more countnjlevel analysis on the costs and ledits 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.

571t should be noted that most of the survey respondents are transport experts (particularly urban transport) with
few energy/environment stakeholdergpresented.This may be why diesel quality standard is a lower priority in
survey.
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5. (HALLENGES ABBRRIERS RELATING GBIV TIMPLEMENTATION IN
THE SELECTED COUWRSRI

After a brief overview of key challenges identified in the literature, this chapter summarises the primary
data regarding challenges to implementingHZT in the selectedountries and highlights perceived
barriers to implementation of lowarbon transport measures. Where respondents gave examples of low
carbon transport measures in their countries that reflect a particular challenge or resolution, these are
includedas caes examples (typeset at boxed texthe chapter that follows (chapter 6) will identify the
knowledge areas that will assist in overcoming these barriers and lead fritréising and

implementtion oflow carbon transport measures the selected countes

5.1 BROAD CHALLENGES TDEED THROUGH LABEBRE REVIEW

¢KS WNBIf OKIff ®wcddd trahdporthedduliesSsosieyi fiok sp much the

acceptance of the links between mobility and climate change, but an uestenation of the scale of

the problem, and inadequate actions being taken to address the challdigy The real question is
whether there is the commitment and leadership to felleuch a pathas anove to alow carbon
development pathway ultimately requires thatdltransport sector makea considerable efforf20).

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

Lowincome countries face @airly typical plethora of interelated urtanY I £ | 143§ Bigh levels of
poverty, social segregation, oil dependency, and road craskggemely poor air quality, serious traffic
congestion, limited transport choices, little to no plamg for pedestrians and cyclists, and a historical
failure to invest in and plan for formal bus and tréirS NJJ. Ré€iScingsHGemissions is therefore not
necessarily the highest priority when it comes to transport decisiaking. Congestion and air ditg

do nevertheless lead to major concerns regarding efficiency, productivityc@nslumption and urban
health. Thusroad building, and air qualit§?,take perhaps the highest priority, adctors with strong
interests and focus on rapid road constriget and largescale infrastructure development are at the
core of decision making about transportation pol{gy3)¢

The nature of city planning, and the spatial structures of developing countrgsiies means thatup
to half the total energy consumption in cities suchJakartaand Cape Town is transpesased(114)
while in European cities, it is a quarter of total consump{ibhi2) This is largely theonsequenceof
long traveldistancesa function ofcolonial/Apartheid patterns dbcating labour on the extreme
periphery of urban aread 15) Low-density sprawl is a continuing feature of the emergmegacities
of the developing worldsuch as the Gauteng agglomeration in South Africa, Lagos, and Kawtuala,
are replicating the cadependent cities of the developed wordthd buildingmore highways, freeways

88 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 roadg87).5° This trend was predicted by among others, Wright and Fultds) 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 peopdauld shift to private cars the moment this became

affordable finding a mechanism merely to preserhe highexistingwalking,cyclingand public
transportmode shares in developing countrjesich as investing in these mogde®uld have beera
significantmeans toward$sHGstabilisation(117)(87). Improved planning and design of walking and
cycling mfrastructure and policy environments need to change this, from a captive use for the poor to a
choice us€118) Until then, he poor status of walking and cycling, seen as illegitimate modes evident of
continued poverty119) and the association of motorised transportation with education, affluence and
elevated status in socief{L08) will remain ongoing conceri’§ Although compact city design yields
considerable impacts to facilitating walking, cycling and public trang@0j)tandlow carbon

development, it is a challenge retfd sprawling emerging citiesresistance to citydensificationand

infill development is commarthe high peako-base ratiosof sprawling citiesender public transport
financially unviableand walking and cycling distances remain long.

There is also a fundamental difference betwebg priorities in high income cities, where the main
concerns are levels of pollution and consumption related burdens, and those-indéome cities,

where the concerns are more short term and health relafet2) and focus on clean water, electricity
supply, waste management and sanitatidrhe need for prgpoor basic urban services take precedence
over environmental concernshus the challenge is to design a development pathway that isgwor,
climate resilient and low carboiow todo sohasbeenidentified by study respondents as a key
challenge.

A lack of clear visiogthe seductiveness of following the highobility optioy” §112) and inadequate
leadershipjnvestment,governance structures, continue to hamper lowssrbon development

G ! OK Aagfitioys Fansport goals inrban Africa is worrying in view of the poor record of
succes§120) The alarm isompounded by the backlog of investment in transport and continued rapid
dzND | y A(%2D)dldn@ witlipoor-alternatives analysisjested interests and political interfereac
(121,122§123)107)124)

Technological innovation is unlikely to be a simple answer to the challedgggite growthalbeit sbw)
of bus electrificatiorin developing cities in South AgER5) andthereis relatively little evidence in the
projected trends for anything other than continueabtorisation(116)

Afurther 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 $lustainable developmerienefits (such

as air quality, safety, energy efficiency, access to mobility services, and energy security) that ultimately
drive policy intervention. Inconsistencypqr 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 willevident in Bogota (Colombia) or Curitiba (Brazil) is rarely seen elseWid&§126)(127)
although the Lagos BRT has been halethenefittingfrom dstrong, forceful support from a politicgll

59 Between 1950 and 2014\frica® urban population increased more thana-fold, rising from35 million to 455
million while the urban population of Asia increased by eifffitd, from 245 million to 2.1 billian
O The impact of poor walking and cycling facilities on women, children, and vulnerable/marginal groups, is

AYy@SaiAal 6§ SRREWEC KENFSNEOWS DNRdzLJA YR Ly Of dzAAzy 6KAOK
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astuteO K I Y Lifadkefl byca solid organisation with superior administrative and technical skills and

public transportS E LIS NJ188ffO$ &/ R { 2 dzli K | F NRAsétlin@nation by gtrong SoNtiEah OSa 4
intent (129,130) Political will can put pressure on technical teams to develop unsustainable solutions,
however. In Kenya, for example, transportation decisiaaking has been influenced by the way in

which power and institutions operate, both formally and informally, with bus services shifting even in

relation to electiong131) Challenges ttow carbondecisiormaking include what Klopp describes as

the large and distorting role of external actors; fragmentation in institutionscpwlaking and projects;

closed and toglown planning processes; the absence of mobilisation for policies and projects that serve

the majority of city residents, especially the poorer segme¢h?)

Another challenge is theeedfor essential decision support tools, such as strategic environmental

assessments (SE#g a review for selected countries ST®BEA is regarded aspromising process for
mainstreaming of rvironmental concerns in policy development and planradng transportis a sector

with many experiences on SEF32) Nevertheless, theeview of national transport plans of the

selected countries shows thaeferences to SEA and sustainability appraggat but little detail is given

nor isthe GHG mitigation aspect highlightdd2 dzi K ! FNRA Ol Qa4 bl GA2Yy Il f ¢ NI y&LR
the importance of environmental assessmenttie project planning phas€L33) In India a toolkit for

SEA was developed for sustainable urbansport planning81). Kigali includes environmental impact

assessment in for land transportgjects(134)

Inwork conducted for the Swedish Energy Agency evaluating transport interventicles€loping
countries,researcherg135)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 foubd t;meven 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 whichl€an Development Mechanism (CDM) projects were initially structured, and
the challengingequirementii 2 LINR @S WIBKRAGA 2yt Al&Q

Whilethe additioral capital costs of newpw carbontechnologiessuch as electric busesd other
vehiclescan be seemsa substantial barriempractitioners and policy makers in developing countries do
not always shave access to research regarlifiegycle costs, anche balancing of upfront costs versus
economywide 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 schemeehasxditended
with a new phase andnoverall budget of USD 1.4 billion, mainly for electric buses, thrieeelers and
two-wheelers.

The challenges identified in the literature review are sumesedkin Figure20:
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Lack of LonJerm
Vision

External Factors Poor Planning

Lack of Decision

Weak Leadershig Support Tool

Figure20: Summary of Challenges identified in Literature Review

5.2 PECIFIC CHALLENGESITIFIED THROUGHVRY DATA COLLEGTIO

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 challengésee Figur@l, below)LJt dza G KS 2LJiA 2y 2F W2 3G KSN
result of a literature review and corroborated bypeerreview process) and asked to rank these in

order of importance. The findings are presented in graphic format béfagure21). Qualitative

interviews complemented the survey work.

Overall, respondents noted an urgent need to understand how to prepare barikabbposals for low
carbon transport projects, how to influence decisiorakers, and how to make the case for a focus on
low carbon transprt. Individual respondents mostly noted their own lack of technology expertise
relating to electriemobility in particular.

> The bankability of anpject orproposaldepends on it having sufficient collateral, future cashflow, and high
probability of success, to be acceptable to institutional lenders for fiimanc

(source: http://www.businessdictionary.com Its bankabilityis improved by reducing alihcertainties to the
lender and mitigating any risks to the projedisccessfutompletion.
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Perceived challenges preventing interventions from taking place
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Other more urgent government priorities

Weak regulatory framework or enabling environment

Inadequate source of sustainable funding for capital

No dlear policy direction (or no policy at all)

Inadequate skills, capacity, or knowledge regarding LCT

Inadequately accountable or legislatively enabled transport
authority

Inadequate source of sustainable funding for operations

Fears of job losses in a greener economy

No clear emissions reductions targets

Inadequately accountable or legislatively enabled environmental
authority

Anxiety around new technology

Concerns around a reliance on non-renewable energy sources
Nothing is preventing LCT interventions from taking place
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Figure21: Perceived challenges preventing such interventions from taking place

5.2.1.HANANCIAL 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 implementation of

eventual research findirggregarding LEIVT, respondents by and large had the same basic anéwer,

short, nothing happens without the moné&¥. Yetwhile donors are essential in many instances for

financing public transport capital costgyeratingcosts fall to the relevant lotaregional or national

authories LG A& y2d Sraeée G2 FAylyOS Llzo A/ aiANT &y aQA20NALS &2

YIye RS@OSt2LAYy3a O02dzy iNASas gKSNB GKS dzNBFym F2NY 3T

LIS | 1 dINJLiyA 2{&ldzii KF 2! ND NRESI AYILSSAT . wSa iz NBO2GSNAyY3IA n x>

O02aia OKNESEKIABaNGRHAIwe 28a0SY 608 RFEAfT & NARSNHEKAL
TPE: 2LISNIGAYT adzoaAREMAGO GKS HamckmT FAYLFYOAL

2 Expert Interview, South Africa (s@@pendix1).
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As indicated in SectioBy developing countriebave to deal withmultiple unmet needs; decisierand
policymakers face almost insurmountable challenges in delivering urban services, of which transport
reflects only one public good40)(also see Box 9Redirecting existing transport sector spend might
seeman option, but the reality is that there is onlynited public funding. The following quotation from

a political leadehighlightsthe constant tradeoffs not only within the transport sector, but in financing
urban services as a whole:

G2S o2y@RNOBOAERE I ySa ¢ KS YoubdssebelasBamédihdtyoulvaht & K I O
bicycling lanes when there are people wlawoe] without flushing toilets¢ (141)

Climate finance might help overcome any funding barriers, but respondents indicated that they need
training and assistance in preparing project or funding propoBaspondents also mentioned a lack of
money available for research and promotion, and investment capital to implement solutions.

While sharing concerns about project financing, respondents cautioned that donors need to be held
accountablelt wasstatedthatd2 Yy 2 NE ISy SNI f f & LINAZ2NRGAAS GKS WLKe a
BRTs and highwayan assertion to be substantiated with further researddpon project completion,

donors normally allocate limited financing for continued evaluation andchteaanceg a scenario

substantiated in interviews with donors and development banks themselves.

The Nigerian BRT case was highlighted as a projecivtisftnancially attractive to passengers and to

the state, but financially punitive to operators, whave endured operatical cost increases for years

with no increase in statget fares. This case is a good example of an authority that has understood that
GIN YALRNIFGAZ2Y Aa | aasd@bliRiBksIadueada0&Sult)nlésy R Yy SSRa |
dagovernment finds a formula that guarantees the sustainability of public transport, that works for

[Nigerig.™ ¢

Study respondents expressed hesitation around the financial sustainability of projects. When asked

F62dzi WOI dziUGRW progBammaahét Badl Qised hopes and expectations but proven

financially unsustainableNS & L)2 y RSy ia Ay ! FNAOF Fff YSyiAz2ySR (K
' TNRAOF AY LI NLAOdzZ NP 5dz2NAy3I GKS O2dzZNES 2Re HAMT X
bFrdA2ylFf ¢NBFAdzZNE NIAASR (KS I f I Bignifidaktly Bigher dh O 2 dzy i
anticipatedb these systems were, at best, recovering 40% of their operating costs through fares. Even

the mostused BRT system (by daily riderslhiipyouth Africa, MyCiTi in Cape Town, required a 75%

operating subsidy in the 2016/17 financial yéb89) Thechallengeghese systems have faced,

particularly around operations financing, led interviewees to champion an apptoaatprove,

regulate and refornexistingparatransit services (e.g. minibtexi, matatus, ortro tros) in their cities or
countries.Box5illustratesLJr NI £ £ St  OKI f £ Sy 3 Sekapitalisatidh prpgadzink ! FNA OF Q

3 Expert interview, Nigeria (se&ppendixl).
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Box 5: Overcomin@K | f £ Sy3Sa gAGK Odz2NNByYyd GNI yalLR2NI &SN

programme
az2zal NBaLRyRSyGa NBO23ayAasS GKFIG Wg2NlAy3d gA0GK
most likely donotindependent ways of attaining financialsainability. For most countries, this means
reforming and regulating the paratransit sector. The aged paratransit fleets (variously known in the sel€
countries asnatatus tro tros, danfosor taxis) was universally cited by respondents as one of tgses of
poor air quality and carbon emissions in cities and larger towns in Africa. A number of respondents
YSyGA2ySR (KS adz00Saa 27F {2dzikK ! TNAOI Qa Tt SSi

In South Africa some 6670% of publicransport trips are provided by paratransit (minibiasi) serviceg
small, privately owned minibuses that do not follow fixed sched(1d®) Although the dominant public
transport mode, the service has been decried by commuters as unsafe and expensive; agejrudludita
DS KA korékara® s ¢ SNBE O2ff 2ljdzAl & NBFSNNBR (2 Fa v
diesel fuel available (500 ppm sulph@t}3)(144)

In 2006 the national departments of Transport, Minerals & Energy, and Finance, intervened with the T3
Recapitalisation Programme (TRP), to introduce new, higheupancy vehicles that would improve air
quality and reduce emissns, but would also improve passenger safety and comfort (regulating the carry
capacity and seat size), and eventually offer wheelchair access. New vehicles incliddekantaking
systems and emergency exits.

The goal was to replace the entire flet135,000 1416-seater vehicles by 2015 with new,-B8 seaters
(145) Owners with valid operation licence and a vehicle registration certificate to surrender their legal
vehicles for scrapping, in return fafSD 6,328ZAR 87,600approximately 20% of the cost tife most
popular new vehicle, a Toyota Quantu(i34)

The programme did not come without challenges, including suggestions that the cost of new vehicles h
driven outsmaltscale taxi owners, and led to direct and indirect unemployment, and the development o
cartels of largescale businessg443) Other concerns include the poor accommodation of passengers wi
specialneeds, and access to vehicle financing (at times, only at prohibitive interest rates of 28%).

Nevertheless, there is little doubt that the TRP has substantively contributed to improved road safety al
quality, and reduced vehicle emissions. By the ehd017, around 70,000 minibuses had been scrapped,
cost ofUSD 245 millio(ZAR 3.4 billion Takeup has declined over the last years, as few vehicles older th
the 2006 cutoff remain on the roads.

The TRP was scheduled to come to an end in 28ifough the NDoT intends to continue the programme
some way. Among discussions for the way forward is the introduction for an age limit for taxis to operat
a review of the scrapping allowance.

Regarding investment: respondents see a needidostantial investments to introduce the game

changing adoption of LBVT projects, such as transitiented development. Government support

generally earmarkfinancing for expensive infrastructure projects with letegm financial return rather

lower-cost projects with minimal return. This leads to a needddrankable, resiliertransport sector.

Resilience in transport services and infrastructure is importantiidainingloans at good rates. Shorter

payback periods are important as snfatins canrot borrow money to reduce emissionas illustrated in

bus contracting structures in Rwan{ox6). There is a clear sense among Asian respondents that
A2PSNYYSyia FINB y2id gAfttAy3d (2 Wglkt] GKStilfl1Q Iy
investor reluctance.
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Box 6: Bus contracting structuresan institutional and financial barrier

The structure of bus contracting can be both an institutional and a financial barrier to emissions reduction
Rwanda for example, private bus companies are contracted for three years. The short contracts disiseen
bus operators from investing fiteet recapitalisation and improvement. In other countries where bus contra
have been introduced (e.g. in newer generation bus contracts in South Afhieajuration of negotiated bus
contracts are in the region of 112 year to allow for operator irastment in fleet renewal. The upfront capital
cost of an electric bus, or a new minibus for paratransit operations, can also be prohibitive (see case exal
of electric bus pilots and fleet renewal programmes above), and respondents have indicateddhat p
understanding, and lack of comparative data, means that the financial implications of overall lifecycle cos
I KFENR aStfQo

Prohibitive duties on the import of EVs (thradeelers, and buses) and all bicycles (i.e., not only electric
bicycles) is identified as a barrier to low carbon transport uptake in pegjbct country. Additionally,

the lack of financial barriers to thenport of aged buses and private vehicles in many LICs disincentivises
transitional investments to low carbon transport technologias illustratedby the case o&lectric bus

fleet in Surat, IndigBox7).

Box 7: PrivatePublicPartnership models for eletric buses

Surat, India a city which is still buying mostly dieselwered buses, is considering procuring about 50 electr
buses through a PPP model or the complete capital investment model. The prbpssalcost oJSD 0.56 to
USD 0.63Indian Rupe (INR 40 to INR 4pper kilometre in diesel anddSD 0.84INR 60Qfor electric. That
means per kilometre they need to pay abduD 0.21 t&SD0.28 (NR 15 to INR 2Gigher than what they pay
today. This is the consideration which they need to take a decision, based on the indirect sustainable
development benefit impact on local emissions, health, and the social impact, amongst others. As a local
government, it is nesr possible to measure these benefits in terms of money. The decision has to be take
looking at the larger interests of the people in the city, although it is not easy to place a value on these
benefits/4

5.2.2.POLITICALSOCIAL CHALLENGES

Respondents identifiedbw carborfasnot being a priority driver fotransportinterventions.It is usually

seen as positive cebenefitbut not a deciding factor on whabd implement Respondents indicated

that they perceive the private sector, dono&NJ WA Y G SNYF GA 2yl f LINBaadz2NBQ
carbon narrative, which does present a risk in terms of political acceptalaititijustrated irefforts to
introducebus rapid transit irDelhi India(146)andNairobi, Kenya (Bd). In Delhj pressure from
constituents forced the BRT to be remové&diection promises and political tenure is fought over public
transportpromises, and paratransit service providarel motorigs wield extraordinary voting power

(122) ”® On the other hand, as mentioned in 5ladia is implementing a largscale support scheme for
electric and hybrid vehicles.

Although not explicitly described as a barrier by the respondents, the drivers of low carbon transport in
cities are rarely local political or government authorities. Taok of political leadership, clear goals,

political momentum and fear of change are key barriers to implementation. The lack of capacity to make
business viable is also a major obstacle. When it comes to social barriers, the disruptions caused by
systemconstructions were a further concern.

"4 Expert interview, India (se&ppendixl).
> See for exampl€229)
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Box 8: Political and socieconomic implications of Bus Rapid Transihe case of Nairobi

At a public meeting ahead of BiRflated stakeholder engagement kairobi, Kenyamatatu operators have
demanded that the Kenyan President Uhuru Kenyatta intervene so that they are assured continued acce)
the lucrative Nairobi CBD custom. ThatatuoLJS NI G4 2 NE &l & GKS . w¢ WgAff
G§KSY 2dzi ®37) 6dzaiySaaQ

The Nairobi governor Mike Sonko had in Decenitis8 barredall matatusfrom accessing the city centre, to
decongest the citg a decision thatasted all of two days.

GThe move to introduce these buses will render over one million Kenyans who depend on the transport
industry jobless. The BRT is not an emergency and should not be treated @&mrcied matatu leadership.
Matatu2 LISNF G 2NEQ LI GNRBY S YAl Yodz 32FSNY2NJ CSNRAYIl Y
and the Transport Cabinet Secretary to have the BRT postponed until all parties have been fully consulte

dWe will be meeting with the Cabinet Sécii  NB (23 SGKSNJ g6AGK YI{lFddz 26
and the BRT affected counties later this month to chart the way forward on this meaW&ititu said. He also
said that nobody has the right to bar the-$éater matatus from accessing Naird Qa / . 5 | NA ¢
O2dzy GNEQ&a OFLIAGIE S@OSNE Y Sy &¥oy cadnktvake i arid telBp@oplzyli B
sudden that they cannot access the CBatatus will operate from there and no one will stop &s.

Mwaniki Gichere, who represented Laikipia, Nyeri and Nyandarua counties at the me#iing, toldPresident
Kenyatta todoreturn the ¥ I @ sadidNddress their plight asatatu operators played a big role in his-etection.
oDuring voter registration which wasnaajor concern for our President, we ferried people for free to their
respective areas as well as during the election day to ensure that Uhuru got his second term. We plead
him to remember our contribution and end the tribulations facingédyvaniki sid.

Overall, poverty alleviation, the provision of mobility and access, and dealing with congestion, is seen as

more important than attending to the low carbon aspect or impact of any such interventions. The

different regions for the projects have idefied different priorities as key policy drivers for-HUT.

Among Asian respondents, political will was seen as the most critical barrier that makes low carbon

transport difficult to achieveWhiletangible problems can be addressed, such as congesiioguality

and health, climate change is seen as an intangible that can only be promoted-#&@aefib of one of

the others. In African countries, respondents believe that mitigation measures are less a priority of

resilience measures as the impacts edilience projects are more immediat@Mitigation is not our

GKAYy3Id 2SS gAtf adzFFSNI GKS O2yaSljdzsSyoSasz odzi 6S RA
GKFOG A& FENBFRe 2y AGa ¢ & d ¢hedyur ggulgtisn i2diig 5INJ LINA 2 N.
malaria, when you are stuck in congestion, why care about climate ch&hdad another responded

that, we have poverty, violence, insecurity, those are urgencies. And then, you havietongoals of

reducing carbon emissions, bitS i Q& FAE 6Kl 1 QaENBItfe& dz2NBSyd NRIKIDG

At the same time, there are a number of possible low carbon interventions that study respondents said
could directly affect the poog either negatively or positivelg and are politically risky. In South Africa

the national government has capped price increases ondmde fuel in the face of recession, monthly
fuel price increases and a national election, which will have an impact on emissions and air quality. In
other African countries where there are fewlanits on the age of vehicle imports and poorly regulated

8 Expert interview, Ghana (seéppendix).
T Expert interview, Ghana (sépendixl).
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fuel quality, the lack of regulations allows for private vehicles to be more affordable for its citizens and

for whom public transport is a poajuality alternative; however, the increase in car axship could

have negative impacts of society in general (e.g. congestion, poor air quality, increased emissions). One
interviewee respondediThese are not even conscious traolis ¢ as low carbon is just not on the

agendd®X ¢Project countries facearioustrade-offsin engaging with aehicle industnat different

stages and to different degregasillustratedin Box9.

Box 9: Barriers and opportunities within the vehicle industries

South Africais one of three of thgrojectcountries that has a new vehicle industry. The protectionist approz
2F {2dziK ! FNAOI Qa ylGA2ylf 5SLINIYSYdG 2F ¢NIRS
electric mobility.éThere is a big resistance to change, there is f@ad, they are protecting the local
manufacturing industry, the most jobs in the country are provided within the automotive se&tSin the
same vein, however, study respondents saw this as an opportgndydevelop a new components,
manufacture and assebly industry, in the face of a possible substantial market on the rest of the continen

IndonesiaA Yy OSY 6 A @A ASR (KS LINRPRdzOGA2Y 2F avYlfftSNI FyR
domestic vehicle industry. The objective may have heereduce emissions; however, because the policies
were not harmonised the result has been a fgsbwing car population that is leading to increased congestio

To many respondents in countries without an automotive industry, sudkveendaand Ghana the move to
electric mobility was seen as an opportunity that could allow the country to start assembling and later
manufacturing vehicles for its home market. As politicians are not pressured by an existing industry to co
jobs, they are opeto welcome change provided that it does not reduce their tax base.

Study respondentsay that decisiommakers and those influencing them seldom understand the
consequences of inacticaround climate mitigation, wish leads to a limited focus on lovarban

transport;k a A A AGFyOS Ay fSEFENYyAy3a (2 WwWaSft tntakesi&S G t dzS
requested The results of the interviews indicate there is a need to provide knowledge of the sustainable
development benefits of the mitigation efforterf LEHVT actions. There are also times when low

carbon transport itself is poorly understood: associated with disaster management in too many
instances rather than climate resilience.

Respondents discussed the inadequate regulatory environment within setescted countries, and the
concern thatpolitical officials are afraid of making decisions that could resolve a problem but might be
politically unpalatable. The political risk was evident; that politicians may sell out/ compromise if low
carbon vehicle become too expensive or the implementation process too complicated. The social risk of
promoting these programmes was felt to be high because low carbon igdomgventure with no

direct individual benefit that accrues to the policy maker or to theggaort user® Yet private investors

and operators will not take action until the political actors have taken a decision, and clearly marked a
long term, firm committed pathway that allows the private operator to invest. But once there is clear
leadership ad there is a strategy to do things, it can start to snowball, and it works because once the
trajectory is clear, it can also be fashionable; respondents in Bangladesh and India in particular said that
people would buy an-bike once this become an estatied trend. India is now home to about 1.5

million battery-powered, threewheeled rickshawsg a fleet bigger than the total number of electric
passenger cars sold in China since 204B)

8 Expert interview, Ghana (seéppendix).
S Expert interview, South Africa (sé@pendixl).
80\Workshop Input from workshop participants (séppendix3).
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Asevidenced in the literature, car use and lanse issues are among the critical barriers to the

successful implementation of lowarbon transport measures. Car use in most developing countries is
heavily subsidised. For example, parking fee structuredaxets and fees such as registration, allow a
minority of travellers in private vehicles to occupy a majority of road space to the detriment of other
passengers. These subsidies increase private vehicle trips and make it more complicated for public
transpolt to compete. Car users are notably reluctant to give up their vehicles and shift to more efficient
transport means. Landse regulation is also a critical variable because it limits the supply of land, which
raises costs, causing the poor to be priged and having to live far away from essential services and
opportunities.

5.2.3. TECHNICAL CHALLENGES

Most study respondents commented that laa@rbon technologies (e.g. electric buses) are still costly
and need time to evolveas illustrated irBouthSouthtechnology transfer efforten South Asig§Box10).
While Asian respondents were more comfortable with new technologystrespondents from African
cities mentioned technical barriers to implementing electric mobility and shared a persoedshin
knowing more about electric mobility technology.

Box 10: Technology transfer on electric buses

In BangladeshChina Shanghai Technology has supplied three experimental electric buses for Dhaka, wh
Indiai KS W{ YI NI / A ( hiSén a willed stale2of tie 100avining prgpdsals in terms of the
Mission, some are low carbon transport friendly such as electric buses, automatic fare collection systems
automated bicycles sharing stations, parking management, smart bus shelteristamdodal transport hub$?!

While acknowledging that countries face challenges regarding access and mobility, respondents
identified the implementation of electric mobility options as an opportunity to deal withpber air

dzk f AGes RSLISYRSYOS 2y Talighcbneeny dagphiline Righlinye®mewti S NINA 6 €

costs. Technical knowledge, however, is a significant barrier: from comparative studies to lifecycle costs,
to the basis of how EVs work, to formatting project plans and implementing pilots to gatheindaspe
Town(Box11) andto map andimprovematatu networks in Nairobi and elsewhe(Box12), everyone

wished to know more than they do in this regard.

Box 11: Implementing pilot projects to gather transport data in the City of Cape Town

Eachresponding African country is looking@ape Town, South Afri€ad LAt 24 St SOGNR O
been placed on hold due to alegal challe)ige hy S NBALR YRSy (i LRAYGSR -(2
energy sectordWe also have skills challengehink for example about our challenges with the wind farms,
there is no skills set to maintain thegand they have to import technicians to maintain thenwve have to
avoid this for E\&2?

In October 2017, the City of Cape Town signed the@ué&s FossiFreeStreets Declaratiol49) By doing so,
/' 1LIS ¢26y dzy RSNIi221 | -WielrSeSHeRts iydrodirid ofili Zesimis oyl bugded
from 2025; and ensuring a major area of Cape T @mzeroemission by 2036.

In anticipation of this commitment, a year earlier, the City had started the process of procuring 11 battery
electric, 12m buses for a pilot phase in Cape Town, as part of its MyCiTi BRT §Es0ic®verall, the City is

81 Expert interview, India (se&ppendixl).
82 Expert inteview, South Africa (se&ppendixl).
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Box 11: Implementing pilot projects to gather transport data in the City of Cape Town

weighing up the longerm benefit environmentally, in addition to maintance and energy savings, against th
shortterm capital expenditure (which is in the order of three times the cost of a diesel vehicle). At the san
time, the City anticipatethat the price of vehicles and batteries will reduce rapidly1)

However, there is little operations, emissions or comparative data available locally, and like other South /
cities considering electric public transportatiddape Towrhas struggled to make a defensible case for fleet
expansion(151)

The City hatherefore developed detailed parameters for a commissioning and pilot study, where it will tes
vehicles for six months under a number of different operating environmehily or flat routes, low or high
average speeds, and longer or shorter disesd/ehicles have been fitted with telematics with which to colle
operational performance data, and drivers have been trained in rekeaping and other relevant ski$52)

If, as a result of this pilot, the business case can be made, the City will consider replacing a percentage
diesel fleet with ebuses and include-buses in further MyCiTi phases. The projection is that the buses will
achieve operational cost saviemg@f more than 30%.

Box 12: The Digital Matatu projecf using known technology for better planning

Reforming, transforming, or making more efficient the current public transport services has been a consiste
comment from Africamespondents; how to streamline and regulate the paratransit services that already seryv
the majority of commuters in Africa cities. Expert interviewees (in Kenya in particular) shared with us that wi
there are clearly gaps in technical knowledge regagelectric mobility, there is already wdihown technology
that offers substantial and quiekin low carbon opportunities in addition to quantifying and streamlining
paratransit®®

One of the biggest challenges for studying and modelling transport (whether formal or informal) is accessing
without the traditionally costly outlay for the required technology. It is rare that this data is collected formally
this exampleNairobi's paratransit (matatu) system includes more than official 135 routes, although as the cit
grown and more roads built, new (unofficial) routes have emerged. Drivers do not have fixed schedules and
and often take detours to avoid traffic policg; road congestion. They also are known to improvise stops and
other routes.

The DigitaMatatu Project, a collaboratiobetweenthe University of Columbia (Centre for Sustainable Urban
Development) and the University of Nairobi, captured route datagttgyed mobile apps, and prepared a map
showing not only wherenatatuscurrently travel, but how they could travel more efficiently inst§a83)

To do this, the technical team devised a standard data collection protocol and methodology, using General
Feed Specification compatible data structure, and University of Nairobi students rode every matatu route, w|
their handheld cell phones.

This ultimately enables authorities to see where they can have the most impact and devise more efficient ro
with fewer transfers and shorter wait timedThis whole information angle has been neglected in Aftigat there
are so few technical barnie here. Our project, for exampleby creating this information system, is showing tha
people have this travel information, they can make more energy efficient trips and they wait for less. They a
more likely to take public transport if they actuaknow how it worké &

83 Expert interviews, Kenya (sé@pendixl).
84 Expert interviews, Kenya (sé@pendixl).

78



Box 12: The Digital Matatu projecf using known technology for better planning
Project strengths included releasing data in an open data standard, to encourage development of technolog
as route apps, and including the local community in data development, which created trust in the data allow
to be more widely used.

The project has already been replicated in some form or othéwdidis Ababa, Ethiopiain Cairo, Egyptand in a
number ofSouth and Southern African cities

5.2.4 INSTITUTIONALREGULATORY CHALLENGES

Limited or lack of coordinain between implementing entities and authorities are shared as barriers to

low carbon transportas illustrated by opposing perspectivesayeling networks in JohannesbuiBpx
13). One respondent highlighted the challenges of a tHieegovernment system in Nigeria, with

differing skills and capacity levels, decreasing from Federal to State to City level; in this instance, the

Federal entity develops guidelines, and each Statedetermine contexspecific policy. While this
enables a nuanced approad lot gets lost in the process, and poorer states are not going to

A Y LX SY Sy {é°mhesitinidn ywaséns when the country, state and/or city are governed by
people with diferent political affiliations.

Box 13: Where strong institutional support mitigates party political interference: Johannesburg bicycle

promotion
While respondents frequently mention the challenge of creating and nurturing political will to sulpport
carbontransport measures, highrofile political support can have unintended consequen@:s.

In the mayorship of Parks Tau from2dlnmc = 6 A 08 0t S I R@20I GSa Ay {24d
province found an unexpected political champion for bicycle infrastructure. As #ufixe Mayor of theCity

of Johannesburgrepresenting the African National Congress party, Tau recognised the possible poverty
alleviation impact of utility cycling, and threw himself behind a bicycle infrastructure build programme that
aimed todfacilitate equitable access for the marginalised sectors offo@r O A Bedigns were prepared for a
cycling lane from lovincome Alexandra to higincome Sandton, and another 20km linking the higtome
areas to one another. The CityWw2 K I y y S & 6-2aNE\Oraial Repavt aotes that the City had constructg
or retrofitted streets to accommodate all road users (pedestrians, cyclists, public transport commuters an
motorists). In this financial year, the designs for Complete Streeteq@mojvere finalised, the preliminary desig
for NMT links to railway stations were finalised, and 1.6km of Complete Streets projects were completed.

But the programme proved to be too closely identified with the ANC, and the infrastructure build caane to
abrupt halt when the ANC was succeeded by a coalition of two opposition parties (the Demaocratic Alliang
DA, and Economic Freedom Fighters, or EFF) in August 2016. In his inaugural speech, the new Executiv
Democratic Alliance (DAacked HeY | y al a Kl 61 X OF y OSf f @lken événbroadINE 3 |
Johannesburg is tarred, maybe then we will look at bicycle lanes agaisaid. EFF chief Julius Malema
expressed opposition more strongly:2 &re taking the bicycle lanes; we are going iteeghe people of [low
income area in Johannesburg] Alexandrh (i @ME

City officials have been able to continue with bicycle awassrand distribution programmes nevertheless,
because of strong policy support at local, provincial and national institutional level. South Africa has had

8 Expert interview, Nigeria (sefppendixl).
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Box 13: Where strong institutional support mitigates party political interference: Johannesburg bicycle

promotion
national NMT policy in place since 2008, and Johannesburg an NMT Framework since 2009. The nationé
Department of Transport is developing a cyclgmecific promotion strategy in 2019.

Respondents cite as challenges a lack of champions, whether at institutional or politicahe\vied

clear reportinglines or mandates, articularly when norraditional government directorates and
institutions become involved in implementing-HY'T adbns (e.g. electric mobilitydn South Africa, for
example, the burgeoning interest in EVs has seen national, provincial and local departments of energy,
technology, trade & industry, environmental affairs, industrial research, industrial developmeht, an
labour become involved in an arena in which they have previously played only minor roles.

Institutional challenges are evident not only across ministries but also between departments in the same
ministry working in silos. For /T to succeed, its ads have to be addressed through national

planning across all sectors. Each actor cannot be approached individually. There is in many countries a
lack of coordination among agencies/ industries and a lack of commitment from policy makers which
presents a dfinite obstacle to changdor instance through the absence of regulations on secbhadd

vehicle importationBox ). Similar challenges are reported by each selected country, when it comes to
paratransit regulation and reform.

Box 14: Regulating usechar imports, despite importebjections: the case in African cities
Fleet renewal, air quality, and emissions reductmahampered in most African countries selected for this
project by the absence of regulations regarding the imgaage of secondhand vehicles.

lfty2ad Ftf NBaLRyRSyGa AYyRAOFGSR GKIFG | celptdes O
would be a prohibition on importing aged vehicles, with their fuel inefficiencies and preference foriale

petrol or diesel (see Chapter 3). Respondents particularly within the research community, had noted thal
quality is one of the bigest concerns in African cities.

In September 2018)ganda did just that: despite objections from vehicle importers, and a concern that suc
policy would deny access to private vehicles for-loeome earners and contribute to unemployment, the
Trafficand Road Safety (Amendment) Act 2018 bans the import of all vehicles older than 15 years. In adc
any vehicle older than eight years is required to pay an environmenta(1l&#) Heavy industrial and
agricultural vehicles are exemfft.

Although the ban was motivated by road safety conceyasUN Road Safety Performance RevieWgdinda
estimatedUSD 1.2 billioUGX 4.4 trilliopas the overall annual cost of roadashes in the countrg

tF NXAFYSyidiQa CAylFyOS /2YYAGGSS KIa aSSy (GKS ol
2016 the shadow minister of Finance had proposed a ban on all used cars, and reduction on taxes on ne
vehicles (ctrently 50%).

Earlier in 2018Kenyastopped importing vehicles older than eight years, and a new draft policy intends to
restrict imports of cars to vehicles that are three years old or newer by 2021. This does not necessarily re
commitment to lowcarbon transport priority, however, as the policy is reported to aimed at boosting the
domestic automotive sector by reducing the dominance of the used car méfrket.

86 See for examplattps://www.theeastafrican.co.ke/business/Ugandmnsimport-of-old-cars/25604590814
wkfhr2z/index.html

87 See for examplattps://www.businesslive.co.za/bd/world/africa/20191-23-kenyato-changecarimport-
policyto-boostdomesticsector/
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Box 14: Regulating usechr imports, despite importefobjections: the case in African cities

In South Africa no used or seconrdand vehicle may be imported without a strict pernitj process.

In Indonesia, the Ministry of Energy is more active in transport regulations when it comes to fuel
efficiency policy and biofuels (including in domestic aviation). The strong push for biofuel production

and use is mainly to reduce oil consudi A 2 y

FYR LINPY2(30S NHzNI f

RSOSt 2LIYS)

change policy has led to increased political will and momentum to implement transport policies that
were developed for various other policy objectives, for example fuel efficiency standards, inmesime

rail, and BRT. Theyear strategic plan of the Ministry of Transport also has ar€fdction target (Box
15)88,

Box 15: National targets LY R2y Sa Al Q& Ot AYI G S

& ( ddrbonSrandport poliky A G 2
In 2011, Indonesiasued a Presidential Regulation that set national targets for GHG emission reductions {
2020, by domestic efforts and with international support. One year later, each of its 33 provinces had to s
their plans to reduce emissions (RAIRK). In the tanded Nationally Determined Contribution (INDC) proce
the targets were updated to 29% (domestic) and 41% (with international support) by(263D

Each sector, including transport, had to develop sectoral action plans that would contribute to these targe
This process, arguabtop-down, led to sectoral bottom actions. Each ministry had to come with existing ple
and strategies and feed these into the climate change discussions. Actions proposed in national and pro
transport plans, such as BRT, Intelligent transportatgstem (ITSNMT, rail development were proposed as
part of the transport contribution to the RASRK. However, local governments in Indonesia have been
struggling to translate national climate targets to local action in the transport s¢tf) Figure22 below
illustrates theresponsibilities of various stakeholders involved in this process:

BAPPE-
NAS SoE

Local

Responsibilities MoT Gov. MoPWH MEMR Mol MoEF MoF MoTrade

Public transport

Multdmodal facilities

Non-motorised transport

Parking
Logistics centres

Infrastructure and maintenance

T'ransit-oriented development

Intelligent transport systems |

Inspection and maintenance

Vehicle taxation

Fuel pricing and subsidy {

Fuel economy

Compressed natural gas
Biofuel

Figure22: Matrix of sustainable iransport government stakeholders and résﬂlﬁiitieé(157)

Electric vehicles

Eco driving ‘ ‘

As the impact on GHG emissions of these actions would need to be estimaaedesyand monitored when
implemented, led to development dfIRVmethodologies, understanding of GHG egidns in the Ministry of
Transport increased through capacity building. The BUR includesstevaluations (203:2012) and esante
emission reduction potential estimates for over 20 actions in the transport s€6&)rAnother impact of the
RANGRK and later NDC/BUR processes was that different ministries, such as energy, planning, transpo
environment, were increasingly communicating and coordinating.

88 Interviews with Indonesian experts, (séppendixl), see also Bak5.
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Box 15: National targets LY R2y Sa Al Qa Of A Y| S a & sdrbonSransport pbliey A G &

Finally, although climate change mitigation is not a mainedrdf transport policy, the RASRK agenda gave
policy entrepreneurs additional options to put forward policy ideas. Climate change became a more impo
driver, as it is understood widely that the Paris Agreement is something that does not gqb83§159)

5.3UMMARY ANDISCUSSION

After a brief overview of key challenges identified in the literature, this chapter summarises the primary
data regardinghallenges to implementing LEVT in the selected countries and highlights perceived
barriers to implementation of lowarbon transport measures

The literature reviewdiscovered mankey challengeas viewed from the tofglown approachThis
starts with he understandngthat the world is committed tdhe decarbonisation required by the Paris
agreement and thu# this is not happeninfast enought is becaisethere is an undeestimation of the
scale of the probleminadequate actions to address the challenigek of inclusion of transport in
climate change summits, and faap-levelbinding commitments

From the bottomup developing country perspectivihe problem is seen more as onéhere the
project implementors have highemnd more immediatdocal priorities such as congestion reduction,
rapid road construction and laregrale infrastructure development toy and keep pace with the
demands ofast econanic development and a growingban populationFrom their point of viewit is
difficult to convince local constituenthat mitigating GHG emissiorshouldbe reason for transport
interventionswhen so manylirect transportneeds remairunsatisfied.

This is a fundamental difference between the priorities in the citidsIGwheretransport demands
are mostly satisfiedmotorisationlevels aremostly stable andpopulation growth rates are low or even
declining.For themthe main concanms are levels of pollution and consumption related burdens

For the developing courrs both top-down and bottomup perspectives identify a lack of clear vision,
inadequate leadership, investment, amgtakgovernance structuregack of skillegpersonnel plusW i K S
seductiveness of following the highi2 6 A f A (a5 challedijes £ YoR daon development

Key findings othe primary researclpoint to four groups of challenges:

9 Financial/leconomic challenge3argeted financéor low carbon trasportto help overcome
anyadditioninvestment costsogether withtraining and assistance in preparing projecd
funding proposals. Respondents also mentionettad for fundingor research and promotian

1 Politicalsocial challengesin manycities pushing a lowcarbon agenda presesa political risk
sincethis isoften not what constituents are primarily demandinghe lack of political
leadership, clear goals, political momentum and fear of change are key barriers to
implementation. The lek of capacity to maka low carbon transporbusiness viable is also a
major obstacleRegardingocial barriersshiftingpeople private motorisatiomo lower carbon
modescan be a major challenge.

9 Technical challengefRespondents commented that losarbon technologiess(ich aslectric
buses) are stilhot widely deployedare costlyand arenot fully understoodby alllocaldecision
makers and needfurther time to evolve Further,potentialinequitable distribution of the
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benefits and costs of lowarbon transport interventiongsuch as electric buses) remains a
concern(see box below)

1 Institutional / Regulatory challenged:imited or lack of coordination between implementing
entities and authorities are shared as barriers to low carbon transpwstitutional challenges
are evident not only across ministries but also between departments in the same ministry
working in silosRespondentsisocite as challenges a lack of champions, whether at
institutional or political level, and eonfusing range of rolplayers. Particularly when nen
traditional government directorates and institutions become involved in implementiAg\LT
actions (e.g. electric mobility), respondents perceive that there are no clear reptirteésyor
mandates.

Box 16: Distributional impacts of lovearbon transport measures

Primary research for this repdfthas revealed concerns about the possible inequitdble & & NA 6 dz
0SySTAila yR Ozaida 2F t2¢ OFIND2y (RWYXFEH2NSa LW

aLGQa + az2O0Alt  OKI- forfnfe yha Gudstion is, 'vhabdold@vé NaveQdone d

that budget instead. If [low carbon public transport] will bring emissions reductions, the [extra

might be acceptable but with the understanding that the mandate is to provide affordable &

accessible transport. There must be this balance. It cannot be about deploying the techno

recover the cost of the technology, as you are defeating the whole point of accessligve that

Ot AYIGS OKFy3S Ydzad 6S YIFIAYyadNBIlI YSRZ 0 dzi
While neither this report nor its underlying research focused specifically on the distributional impacts ¢
carbon transport measures, it is likely thatnadite change impacts and issues of access and trang
disadvantage will significantly affect women, children, vulnerable and marginal gfbLpd6@168), in this
sense, interventions that reduce carbon emissions may ultimately have a positive impact for these ¢
Most low-carbon transport measurdsave the potential tdncrease social equiipr remain neutraland help
to reduce poverty(16), especially ithey are welimplemented with consideration for equity. Irtheer words,
the overallimpactof an interventionwill depend on the local context and haiis implemented

However, there remains a need to investigate the immediate distiimati or equity impacts of climat
mitigation interventions, including lowarbon transport. There is a substantial body of work in the literat
that describes the value of a just transition to a foarbon economy. There are many synergies as we
tradeoffs between social and environmental sustainabilffy6) where the outcome of lowcarbon or
sustainable interventions can inadvertently increase or entrench disadvantage, or only marginally r
inequity. At the same time, a large share of the population belonging to disadvantaged groups is cu
dependent m lowcarbon modes such as walking, cycling and public transport; however, they mg
continue to use these modes when incomes rise, and thus dersaeapproaches (including integrate
land-use planning) are required to avoid a subsequent shift to driglarbon mode$169176).

The impacts of inequitable distribution of the costs and benefits of transport systems are well docur
(for example(177¢179)); these include travel times and mdiby rates, travel costs, and health and financ
impacts, as well as integenerational costs of implementation and infrastructure. More recently, a bod
work has developed focusing on the distributional impacts of carbon taxes and fuel subsidiesféamd in
developing countrie§76)180)181)182) while accessibility (rather than mobility) metrics have emerge
a new research focugl83,184) Overall, the literature cautions that higlolume or improved mobility
interventions can be but are not necessarily more socially just, as the distributional impacts may
equitable(19), and that measures such as Bus Rapid Transit (BRT) or light rail may impose longer trav
greater numbers ofransfers, higher costs and reduced accessilili83,184,186189) However, it is noted

89 Expert interview, South Africa
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that in generalcurrent mobility systems are inequitable, and LCT measures have the potential to im
upon this situation by offering a set of mobility options for a broader range of users.

Study respondents have mentionedrse lowcarbon measures that could have financial implications for
poor. For instance, in South Africa, the national government has capped price increasesgradeviuel in
the face of recession, monthly fuel price increases and a national eleetinich will have an impact o
emissions and air quality. In other African countries where there are fewer limits on the age of vehicle i
and poorly regulated fuel quality, the lack of regulations allows for private vehicles to be more afforda
its citizens and for whom public transport is a paprality alternative; however, the increase in ¢
ownership could have negative impacts of society in general (e.g. congestion, poor air quality, ing
emissions). Especially in Asia, tvamd threewheelers provide affordable mobility to large parts of t
population. Switching to electric vehicles may save costs (see Chaptnldd), andincentives are required
to mitigate potential accessibility impacts if and where this is not the case.

Questions have been raised by researchers and poiiers regarding for example prevailing assumpti
that BRT and bicycle infrastructure deliver isbgustice or poverty alleviation impacts (see for exam
(187,188,190) Findings from Africa, Asia, and Latin America all suggest that while BRT does offer sig
benefits to lowincome groups, these arg@ T i Sy a a1 Sé SR -indong bsh®R and” BUR Aeg
progressive than they might be. Ppmor outcomes only materialise if BRT implementers pay specific
adza il Ay SR | { (i(83@)Referriyig taiBRT iS Afritzin Gifesh Wilkinsdal (191)note that without
careful assessment, such systems are likely to be unaffordable without a major diversion of ¢
constrained public resources, and may also offer a poorer ratio of overall benefits to cost than may ha
claimed initialy in terms of abstract model(d21,192,194)

Vasconcello§l77)suggestseveral key questions to ask ahead of programme désigmcrease the
probability ofequitable impacts of urban transport programmes.

How will this promote and facilitate meeting the needs of vuai#e groups?

How will this influence social interaction?

How will this influence mobility rates, and for whom?

How will this intervention distribute space among different categories of people?

How will this change the way in which different social classes and groups use the space?
How will this change the way in which inhabitants access key and/or major destigati

How will this influence motorised vehicle speed? Waiting time and frequency? Travel cost?
How will this reduce harm in terms of road crashes, injury and death, and for whom?

How will this reduce harm in terms of air pollution, and for whom?

From whee have resources been diverted in order to finance this particular intervention, and how
this impact been assessed?

= = =] =) =] = = =| =] =
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6. IDENTIFYING KNOWLEBGBES AND NEEDS RIRED TO PRIORITISIDA
IMPLEMENT LOBARBONHIGH VOLUME TRANBFTOMEASURES

After a brief overview of key challenges and proposeliitionsidentified in the literature, this chapter
summarises the primary data regarding knowledge gaps and knowledge needs in order to prioritise and
implement LEHVT in the selected countries.

6.1.BROAD NEEDS AND KNEIMEE GAPS IDENTIAIHROUGH LITERATBREIEW

The Africa Transport Policy Programme (SSA®R) summarises the most common and relatively
widely documented barriers for improving urban mobility in the developing world\as¢k of
awareness and political willBY unclear responsibilities, lack of coordination and the predominance of
short-term individual interests; @ scarce human resources, kndww and data; and) scarce financial
means.

Framed this way, these barriers are not necessarily insurmountable, and the authors of a recent work
looking at policies for sustainable mobility in Adinccities(140)propose a fairly straightforward action
to counter each key challenge identifietiaple9).

Table90: Barriers for improving urban mobility in the developing world

Challenge/barrier ‘ Action

(A) Lack of awareness and political wi| Improve understanding of key urban accessibility and mobility issu
and of actual levers for action in order g@nerate strong and
sustained commitment from decisiemakers.

(B) Unclear responsibilities, lack of Put in place a weltonceived governance framework and a clear
coordination and predominance of decisionmaking process, enforced through proper legislation,
short-term individual interests favouring integrated transectoral and multmodal approaches,
cooperation, and systematic accountability.

(O Scarce human resources, kntvaw | Build capacity of a sufficient numbef well trained and experienced
and data professionals able to conceive, implement and monitor data inforn
policies, strategies and projects, according to internationally
recognised best practice and locally suited norms and practices.

(D) Scarce financial means Implement appropriate funding mechanisms to sustain efficient an
inclusive urban transport.

Other broad evaluative workl95) in work conducted for the Swedish Energy Agency evaluating
transport interventions in developing countries, identified significant challenges relating tautrcatial
roles and responsibilities, the availability of personal and financial resources, and the knowledge and
perspectives applied and proposed actions such as the coordinatioM&tVefforts under government
guidance, that these build on existing sttures, that guidelines and standards are developed, that
training and capacity building is funded, and that ldegn incentives for reporting are funded.
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Yet exactly what knowledge is needed in order to close these gaps between the challenges and
proposed outcomes, and facilitate the actions required, are less easy to identify. This chapter introduces
GKS &4dzo2S0is 6KAOK Aa SELIYRSR dzall2y Ay GKA& NBLRN
(forthcoming andin the forthcoming paper (working titl&) Anéexploration of knowledgeeeking within

the lowcarbon transport arena: findings from key informant interviews in selected African and-South
L&Al y O ZFdegxaride Svgreda primary concern is the existence of other more urgent
government priorities, relevant knowledge might involve the quantifiable impact ¢1\VC

interventions on these other priorities. To resolve an opague policy direction, knowledge of policy
development in association with all relevant government departrsekhowledge of stakeholder
engagement and conflict management might offer a way forward. A dearth of sources of sustainable
funding for capital investment might be partially resolved through incisive problem assessment,
businessplanning skills, and alteatives analysis.

Business management skiiee essentialfor example operating an efficient, profitable and socially just
public transport service. Without political insight, legal knowledge and charayegement skills,
effective, fitfor-purpose busontracting cannot be attended to successfully. Training in standing firm
against vested interests among potential investors, and in evidbased behavioural change
processes, woulle welcome As became evident during primary research, other knowledggsired
isdata collection protocol, implementation and interpretation skills required to quantify outcomes,
impacts, and emissions, and to audit social as well as environment benefits.

During primary data collection for this study (refer Chapter 1.3, Data Collection), respondents were
LINBaSyGdSR gAGK | fAad 2F LlRaarofsS 1yz2¢ftSRIS ySSRa
result of a literature review and corroborated by egr-review process) and asked to rank these in

order of importance. Respondents were also asked how they would prefer to receive access to

knowledge, with qualitative interviews complementing the survey work. The findings are presented in
Figures23to 30. Scoring highly among respondents was the poliacalsocial need to make the case

for low carbon transport to decisiemakers, and to improve alternativesalysis skills among political
decisionmakers. It is also important thouglchallenging to makan economic case to suppdte

political case asxternalities are nobften factored into decision makiny

At the same time, however, the literatutéghlights the increasing implementation of measures based

onW¥ i K 2 N{in th©fdmh &f Qestpractice), or measuresuncritically transferredrom elsewhere

Unless these are accompaniedrgticulous understanding of the differefdcalcontexts(191)

(193Y196)andil KS gl & Ay @gKAOK Wo S a (i(12Z)Ndtedagatiansithe vestel 6 SSy R
AYGSNBaGa 27T Le7)addthe W&ives ol BtednndoyahidkNaike, funding agencies
andtrans-national nonrgovernment organisations (NGQ$p7¢199), policy success is unlikeBest

practicedoes not necessariipvolve substantive evaluation, and is at tintéttle more than an exercise

in informal polling(200)(201)and skilled marketing202)

How decisions are made in the transport sector, however, remains an yedearched field203) The
available research suggests that decisions, policies and strategies are driven as much by ideology and

9 Under a financial analysis far(particularly private sector) investgit is difficult to assign a return on investment
(ROIlwalue to cebenefits that accrue to local society (health, noisesdhility) or global socigt(climate change)
where there is no directly applicable damage functiomthe balance sheetWhereabenefit cannot be fully
assigned to shareholdert falls into a philanthropic category rather than a financial return on investment.
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politics as much technical evidence, and thaligy transfer is rarely a rational survey of best practices
but da political process through which policymakers select their sites of learning in accordance with
wider aspirations, ideologies and positioné(it29) Recent work within the political economy and policy
transfer arenahave begun to examinie politics and policy gaps that are the key driving factors
influencing the transport sectar see(113)121)131) and the literature review isections.

6.2.PECIFIC NEEDS AMDWLEDGE GAPS IDEIED THROUGH PRIMAFATA
COLLECTION

Overall, respondents noted an urgent need to know how to influence deemsaders, how to make the
case for lowcarbon transport, and 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.

Key findings of the primary data are reported by gaps relating to financial/leconomic knowledge;
politica/social knowledge; technical knowledge; and institutional/regulatory knowledge.

6.2.1.MAKING THE CASE FOR/CARBON TRANSPORT SAFRES

Lowincome countries are faced with poor urban planning, inefficient basic service delivery, poor
infrastructure prwision, inadequate transport services, unregulated traffic, increasing congestion and
pollution, and inadequate technical, institutional and financial capaq(fié®) Countries are further
confronted withthe substantial concernsf poverty, public health provision, public and road safety,
food security, access to education, and access to housing, among qtakref which have a
consequential relationship with transport disadvantg@4) Mability is timeconsuming and
expensive, which affects the competitiveness and attractiveness of developing world countries and
cities. The externalities of existing mobility include loss of produditres in road crashes, the loss of
time due to hospitalisation and injury, the damage to family and friendship networks, and the harm
done to longterm life chances because of curtailed or abandoned healthcare and sch@idf165
167)

Ensuring that mobility interventions are aldbf @ B NJs2ayel a keyconsideratioramong decision

makers as reflected in the survagsultsin Figure23Figure23. It is a major concern among developing

countries that climate mitigation actions imposeosts, and quantitative emission reduction targets will

adversely affect economic developme@)® | Sy OS gKI G Kl & oBDRYBAG¥FQsY | 3
approach, whichifinds solutims that can be mainstreamed into existing national and local development

L2t A@OR S@ZNJ SEFYLIX S SYSNHAY3 dzNBly GNIyalLRNI o6Sai
improved air quality, enhanced mobility andtional energy security through reduced dependence on

oil (2). Thus, how to make the case for transport measures in general, and how to pritowiserbon

measures, i key concern among study respondents.
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Road congestion

The provision of affordable transport and
mobility

Air quality
The provision of improved access/accessibility
Climate mitigation

Regional trade and movement

0% 20% 40% 60% 80% 100%

W Rank 1 (Most important) B Rank 2 mRank 3 ®m Rank 4 m Rank 5 = Rank 6 (least important)
Figure23¥ t N2 o6t Sy&a G(KI G GKS LINR2SOU O2dzy i NAS&Q (NI yaLR2 NI
During primary data collection for this project, study respondents reflect a desire to make the case for

low carbon transport and its related @asures to political and other decisiomakers, yet also lack
relatively basic knowledge that might assist in doing so.

“

CSs NBaLRyRSyidla oGKS YlI22NAR(Ge 2F 6K2Y 62N} Ay GKS
carbon transport targets (where theyist), or of the transporf 2 Odza SR RSGFAf & 2F (G KSA|

submission to the Paris Agreement, as showhigure24 below. At least half of theesearchers who
responded to the survey are not certain whether their country in fact has a climate change policy, or
how this relates to the city in which they work.
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Does this city about which you are responding have LCT targets?

Does this country have a climate change policy?

Does this country's input to the Paris Agreement specifically
mention LCT at all?

Does this country have LC-HVT targets to reduce transport GHG
emissions?

Does the country or city have a LC-HVT policy or strategy?

0% 10% 20% 30% 40% 50%

B Government M Private Sector M Agency M Research

Figure2dY wS & LJ2 y RSy (i a-6VTiagetsdd rélica GHG2Missiorls

Many of these knowledge gaps are related to the data sets to calculate the emissions benefits and cost
benefits of low carbon options. As can be seeRigure25 below, most of the practitioners surveyed do

not have a clearly identified source for finding the transport related GHG emissions data that would be
needed for these calculations, and governmenbvided data sets and sources are referencedeyer

than one quarter of respondents.

No - | do not know where to find transport
emissions data

Yes - Government-run databases
Yes - others sources

Yes - UN database

Yes - IEA and other databases by (transport)
organizations
Yes - Database developed by Multilateral
Development Banks

0% 10% 20% 30%  40% 50% 60%

B Government M Private Sector M Agency M Research

Figure25: Knowledge about transperelated GHG emissions data
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6.2.2.PRIORITISING KNOWLEREAPS TO FILL

Study respondents were asked to rate the five most important soé&nowledge that thg believe the
country and institutions need with regarding to-HVT.

Figure26reveals interventions in order of descending importance as perceivetuly sespondents. A
significant observation is that higher priority areas are related to processigveto implement LC
HVT), and only the last item on this list is related to technology and productstie¢to implement).
This matches théindings of SUTP Indfavhich focussed its capacity building on how to implement
sustainable transport project@05)

Key findings of the primary data are reported in the sections that followerms of gaps relating to
financial/economic knowledge; political/social knowledge; technical knowledge; and
institutional/regulatory knowledge.

Most important areas of knowledge exchange

How to prepare bankable proposals for LCT projects
How to influence decision-makers
How to draft LCT policies and strategies

How to make the case for a focus on LCT

How to structure and develop a regulatory environment that enables
LCT

Decision-making skills and alternatives' analysis

How to quantify baseline emissions

How to model emissions reductions

How to structure and develop a taxation or incentives regime
Outreach or stakeholder engagement

How to set emissions reduction targets

Knowledge regarding new technologies, fuels and propulsion

0]

ES

10% 20% 30% 40% 50% 60%

B Government M Private Sector MAgency M Research

Figure26: What do respondents believe their country/institution/organisatimast need to know regarding +&/T

91 The governmenbf India (Gol) vision for providing a Sustainable Urban Transport System became a primary
objective with the adoption of the 2006 National Urban Transport Policy (NUTP). The Ministry of Urban
development (MoUD) initiated SUTP with support of GEF and thddvBank to foster a lorterm partnership

between Gol and state/local governments in the implementation of a greener environment under the ambit of the
NUTP. More atittp://www.sutpindia.com

90


http://www.sutpindia.com/

A. POLITICANOWLEDGE

How to make the case for lowarbon transport, to decisio  { SNE>X A& GKS Y2aid OAGSF
among respondents in the primary data collection phase of this work (see abovEjqrd27, below).
Climate mitigation remains among the lowest priorities for transport decigiakers in the selected

countries, trailing more tangib impactsc being significanty ouRA 2 i YOSR o0& Y2NB WL A
imperatives of road congestion, affordability, and access

Knowledge about transport-related greenhouse gas
emissions data
No - | do not know where to find transport
emissions data

Yes - Government-run databases
Yes - others sources

Yes - UN database

Yes - IEA and other databases by (transport)
organizations
Yes - Database developed by Multilateral
Development Banks

0% 10% 20% 30%  40% 50% 60%

W Government M Private Sector mAgency M Research

Figure27.2 K i R2 NBaLR2yRSy (iaQ Y2 déibonhighiokmdiransgoy 2 ¢ NB Il NRAy I f

Thus, keyo overcoming the political and social barriers identified in Chapter 5 is developing a clear case

for low carbon transport measures: a persuasive, eviddraged argument that it will pay to leapfrog
carbonintensive transport systems and move directiyltCHVT as illustrated in various Asian examples

shown in Box & The benefits of LEVT include improved health, air quality, balaiadégpayments,

equity and social justice, and reduced road congestion, poverty and urban deprigatioof which are

SSYUuNXt G2 O2dzy i NAS & eadoptedSistaihablé @& velopinent gbdts (SDGS andl N2 | Rf &
targets.
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Box I7: Using evidence and participation to make the case for loarbon transport modes

Respondents in Asia highlighted the urgent need to establish a pragmatic policy plan that moves transpo
oil-based to renewablenergy based over an acceptable time period. This approach has two steps: 1) ge
strong technical evidence througksearch, data, solutions; 2) conduct more stakeholder meetings and useg
social media to explain to the public based on the Hegtel data, SD benefits, and political decisiaking.

Respondents noted a need for political leadership to reduce subditigsivate vehicles, and criticised
government weakness in allocating road space to pedestrians or public transportofghitsy and imposing
residential parking charges.

There are, however, many positive examples, which include changing the velgisieaton rules in
Bangladeshwith parliament approving a new Road Transport Act 2018, to allow electric rickshaws to be
registered for use in secondary citids another examplelndonesid?d Of A Yl GS OKIF y 3§
increased political will anchomentum to implement transport policies that were developed for various othe
policy objectives, for example fuel efficiency standards, investments in rail, and BRFyddresEategic plan of
the Ministry of Transport also has a ££€duction target.

Big steps are being takenlimdia at the national level. Initially, reducing emissions from transport was driver
air quality and public health concerns with advocacy battles in the Supreme Court. With the benefits from
policies realised, the than government has put their projects in place, there is convergence between the
Climate Change Action Plan and the National Clean Air Action Plan that include the principles of low cark
actions with public health, air quality, energy security, and reafiéty. The national urban transport policy, th
national habitat standard, and the national transitiented development policy have been adopted and the
challenge now is how to ensure that these policies and policy principles are translated for imfA&orerBut
of course, the political battle is not yet over, as there is strong gtk from private vehicle owners and
manufacturers.

A lack of political knowledgend understandingan alsahreatenefforts to advance low carbon
transportmeasures, as shown in the case nfumsuccessful campaign foB&T network in Bangkok,
Thailand (Box17).
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Box 18: The importance of political knowledge in BRT development in Bangkok, Thailand

Bangkok is a city of eight million withn@etropolitan area of 14 million, and rapidly increasing motorisation. |
2005 the city developed a master plan, aiming for a network of 5 BRT routes with a total of 110 km to
complement the existing raibased mass transit system (about 80 km), whichJevypular, had failed to
relieve congestion.

In May 2010 the first BRT line begun operations, with one 15.9 km corridor servingvallowe route with 25
standard 12m buses (higtlatform) and 12 stations. By June, the system handled 18,000 passerdggys a
running at an average speed of 30 km/hr. with a 5 min headway during peak hours and 10 min duspeako
hours. Although limited for a large city like Bangkok, the BRT line was of good quality. Start of a success
network? Not quite, the BRAroject was curtailed in September 2010, the other planned BRT lines were
cancelled.

The creation of a BRT system for Bangkok was a pet project of Apirak Kosayaodhin, the Bangkok Metroy
Administration (BMA) governor who ruled between 2004 and 26#8made BRT a cornerstone of his politica
campaign. But the members of the opposing party, Thai Rak Thai Party, had heavily vested interests in
automobile and road businesses and were opposed to all public transport (including BRT) and made sur¢
the project was subjected to delays and bad publicity.

Governor Apirak who had pushed for the BRT project creation stepped down in 2008. His successor (als
the Democratic Party), made it clear that the BRT was an inherited project for which his adtiamisdid not

care much. The project lost momentum and was finally implemented in a very partial way and along a rod
mostly running through a lowemand peripheral location.

In the initial planning stages, Governor Apirak was unable to generate ttesgsary political pull and popular
goodwill to push the project forward under its own inertia within the short time before the novelty effect wi
off. Without his toplevel political support, the institutional setup was too complex to coordinate and
implement this type of project. Local transportation agencies were unable and/or unwilling to change pasi
and purposes and adopt/support BRT.

Little was done to promote the BRT system to potential users and stakeholders, and much of the opposit
based on political affiliation rather than concern for the city. After Governor Apirak's departure from office
project lost momentum. It was implemented in a very partial way and along a lower density route in which
could never brealeven or geneate sufficient excitement and support to allow the original master plan to m
forward.

B. FINANCIALECONOMIEKNOWLEDGENDMEASURES

The need to understand thignancial / economicevaluation of lifecycle costs of new technologies is also
evident. This becomes important when evaluatsaipemes that includeechnologies that have a high
initial investment (e.g. electric buses when compared to their diesel countejgmrtsnuch lower

operating coss. There is alsa gap irhow to quantify baseline emissions, to which any new technology
alternative will be compared to define the emissions reductions or emissions mitigation that the higher
investment in the new technology can generate.

The ability to prepare bankable proposals for low carbon projects (i.e. to make the project attractive to

financing options) was a gap highlighted by local government and funding agencies. Potential measures
to build on these needs are discussed furthrethe following sections.

93



C. TECHNICAL KNOWLEBGELUDING THE NEEIRFDATA

While the issues of behavioural change, and paratransit reform were identified as knowledge gaps,
individual stakeholders are keen to learn about technology eikample, respondents recognise the

benefits of EVs as most of the selected countries have available solar energy that is not harnessed to its
full potential (see Chapter 3 for examples of electric bus pilot projects in selected countries). As general
techrical capacity is low in several of the selected countries, there is an opportunity to provide capacity
development. Eastern Africa will soon require capacity building support as the region is in discussions to
reduce the age limitation for vehicle impotts five years. This means that those involved in the

automotive industry will need training on how to maintain these newer vehicle types.

The selected countries lacked the necessary data to monitor progress intHe Ltegration. All
respondents notd that is difficult to source information from transport operators, and that the
respective institutions are not set up to collect this data on a continual systematic basis. Respondents
discussed adhoc technical reports generated by international or ptévarganisations that are

illustrative, but lack guidance for monitoring, recording and verification.

Box 19: Data collection in Indonesia: the need for coordination and sharing

In Indonesia, data for reporting on GHG emission reductions from transpeasures is being collected at the
national and the provincial level. There is a willingness to improve environmental performance by the Min
of Transport, even if GHG reduction is not yet a key performance indicator. However, lack of data isystill &
problem (especially for private vehicles), not only for GHG estimation of measures but for policy developr
general. It is difficult to secure public funding for data gathering and there is a need to ensureleveighf
quality for the data; iraddition, data sharing between government agencies is an imperative. Indonesia is
steps toward coordinating these efforts through its national climate change framework.

D.KNOWLEDGE RELATINGNSETITUTIONSREGULATIONS

LyadAaddziazyltt ¢SI1ySaa Aa ¢gARStfe& NBIFNRSR a + 1S
distracted by EVs but take a comprehensive look at getting institutional systems in plaitéow do

youdSG GKS aedaidsSvya Ay LI OS gKSNB GKS OAGASA YIS :
need to leard.*?

Experience in Africaand Asiariow-incomecountries reveals that without institutional reform, public
transport reform is unlikely or evenare challenging. Institutional reform is a complicated process that
involves all transport stakeholders to improve their coordination and effectiveness of implementing
policies. This may involve an accountable urban transport authority to plan the seetigerk,

administer regulation, and guide the development of the sector; an empowered regulatory framework
to provide the legal basis to impose an appropriate mix of obligations and incentives, with safety and
consumer protection safeguards; a secure sewtfunding for fleet renovation, for infrastructure
improvements, and to finance against business contracts, rather than just the security of assets and
other collateral; and a public transport industry amenable to regulatory control, ready to compete fo
the right to operate specified services, and willing to invest in fleet capacity and q28ay

92 Expert interviewvs, South Africa (see Appendix 1).
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Coordinating bodies can play a key role in advancing low carbon transport, as exemptiéedrl
West African countries (Bo@)L

Box20: Institutional reform and financial stability

The Lagos Metropolitan Area Transport Authority (LAMAI#90s Nigerig the Executive Council of Urban
Transport inDakar(CETUDSenegal and the Urban Transport AgencyAbidjan (AGETU =/ & (i SareR ¢
all African examples of coordinating transport bodies, that countreegddadapt and learn from.

LAMATAwas estébA a KSR Ay Hnno (G2 ONBIGS AyadAialddziazyl f
system. Its first goal was to execute the Lagos Urban Transport Project (LUTP), and ultimately to promg
coordinated development of all public transport modeghie metropolis. In 2007 a revised LAMATA Law w;i
passed that included the function t&: Xegulate rail and other modes of transportationd

/9¢!15Qa Y2al AYLERNIIydG NBfS A& Lzt AO (NI yaLRN,
de Dakar (Urban Mobility Plan) 2008.

AGETU was created in 2000 as a state body (controlled by the Ministry of Transport), although it has on
operated since 2005 when supporting taxation laws were adopted by the Ivoirian Parliament. AGETU dg
with both the regulated bus operator and the unregulated paratransit operators, under various franchise
permit schemes.

Key to the sustainability dhese bodies to date is financial support from the World Bank and other instituti
(206)

wSaLR2yRSyilda ta2 AYyRAOFGSR |y dz2NBHSyid AyGaSNBad Ay
regulating the paratransit industry an industry that is itself an institution albeit not a government one.

Such reform is more likely where there is public transport industry amenable to regulatory control,

ready to compete for the right to operate spéed services, and willing to invest in fleet capacity and

guality; Uganda, Ghana, Nigeria and Rwanda are all looking into more effective regulatory and

contracting opportunities; South Africa has a comparatively highly regulated paratransit industig, and

looking at new models of incorporating these services into formal systems. Study respondents expressed
interest in understanding the opportunities presented by such hybrid formal/informal systems, and of
licencing, concessioning and franchising models.

Respondents call for regulatory frameworks to be enforced, but there is less knowledge regarding how

to enforce such frameworks. Where there is a stated need for academics and city, regional or national
decisionmakers to engage with one another, thasea corresponding need for knowledge in how to do

this: what models have worked elsewhere, and what might work here? The wisdom to engage with
RADGSNRERS ail {SK2f RSNaE>X RS@St2L) F 02ttt SOGALBS RANBOI
can tale for granted, but these skills can be taught and improved upearning exchangdsee Box0,

below)are one channel fosharing knowledgecross a range of geographies and actassillustratedn

an exchange held i@ape Towrn late 2018
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Box 2.: Open Streets Cape Towgthe value of Learning Exchanges

From 2229 October 2018Dpen Streets Cape Tovwhosted a group of 19 individuals from 11 African cities as
part oflearningexchange. The participants were all already involved in initiatives aimed at improving mobi
and liveability in their respective places of origin.

The exchange comprised a &=y of conversations, interactive walks, workshops, bicycle rides, and formal
presentations by local city officials, environment professionals, and academics from the Centre for Trans
Studies at the University of Cape Town. The idea was to provideetyvaf ways of engagement and learning
formats. And so, while formal content was shared on issues such as the stdiTain the African continent,
the exchange placed as much importance on informal interactions (e.g. sharing meals and paintingtogethe

together).

6.3.IDENTIFYING CHANNEDQ® KNOWLEDGE FLOW® EXCHANGE

In investigating channels for knowledge flow and exchange, it is essential to first estattblactors
among whom this knowledge must flow for successful breeale implemetation of LECHVT. Figure28
below reveals the most important transpertlated organisations or entities that should have access to
critical knowledge, as perceived by survey respondents. The national transport ministry was rated
highest in this list of needs by all respondents oiwkd by political decision makers and national
environmental ministries, followed closely by local transport authorities. In contrast, local and regional
environmentabuthorities wereperceivedas having less need for knowledge of low carbon transfort.
This revealed the perception of the participants thettile national environmental authorities are
important participants inthe successful implementation of #@/T, their local and regional counterparts
have less effective involvement, despite that margnsport projects are locally implemented.

% However, i may be argued that greaterunderstanding of the scale and nature of current and projected climate
impact will enable political and economic decision makers to appreciate theandteature of the low carbon
transport solutiongequired to contribute toward achieving the scienbasedtargets of al.5DS scenario.
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National transport ministry
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National environmental ministry
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Regional transport authority
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Figure28Y wSa LRy RSy (GaQ LISNOSLWIIA2Yy 2F 2NHFEYyAalGAZ2ya Yz2ai

Respondents were also asked to identify the #iansport stakeholders that they believe to be

essential to activate the LBVT interventions (sefeigure29). Firmly in the first place on this list are the
finance ministries, followed by advocacy organisations and trade unions. Commuter organisations and
vehicle manufacturing companies receivelb@aer rating, stressing the importance givengaoritising

and securindunding streams and mobilising community groups to accelerate low carbon transport
measures; the lack of priority given to commuter associations, however, might be because inl@&ny L
such organisations do not exist.

Finance ministries
Advocacy organisations
Commuter associations

Trade union organisations
Manufacturing companies

National utilities

Other non-transport stakeholders

0% 10% 20% 30% 40% 50% 60% 70% 80%

B Government M Private Sector M Agency M Research
Figure29: Nontransport stakeholders essential to activatingtiZT interventions

Figure30 evaluates the means of transferring the knowledge identified in the knowledge gaps to the
cohorts of stakeholders that most need it. Seven means were voted as very suitable or suitable by at
least three quarters the participants (i.e. workshops¢change programmes and study tours,
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mentorship programmes, local conferences, regional conferences, internships, and continuing
professional education).

Suitable strategies to exchange knowledge about LC-HVT

Workshops for specific organisations or institutions

Local conferences

Mentorship programmes

Exchange programmes and study tours

Continuing professional education at a tertiary institution
Regional conferences

Internships

Social media

Publications and outreach

Formal online learning (blended learning)

Webinars

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Very Suitable Suitable Moderately Suitable  m Unsuitable

Figure30: Suitable Strategies to exchange knowledge abotiHV/T

One success exchange and mentorship progransiieund between Cape Towvimstitutionsanda
research and &wedenrbased knowledge centre for sustainable urban developnBok21). On the
other hand,long-distance interactions such as publications, onleerning and webinars were found to
be only moderately suitable or unsuitable by at least one third of respondents. A number of

NBalLRyRSyia KAIKfAIKGISR GKS ySSR (2 RS@St2LJ I Y2R
workshop or conference particmts, noting the problematic occurrence of attendees simply signing in,
O2ftftSOGAY3 | AGALISYR 2NJ/2yiAydzZAy3d t NEFSaarazylt 5

NAIKOG FGdd&yRSSa Aa 1SeQqo

94 Expert interviews Nigeria, South Africa, Ghana fsgeendixl).
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Box22: Exploring stateuniversity-society partnerslips and collaborations: the City of Cape Town, the

University of Cape Town, and Mistra Urban Futures, Swe¢20i7)

The University of Cape Town and the City of Cape Town, together with Mistra Urban Futures, Swed
working together on a knowledge programme that explores different statiwersity-society partnerships
and collaborations, to focus on how they functias brokering communities; deepening theoretical
understanding of conditions for garoduction and collaborative and comparative research in different
national and institutional contexts; and developing methods for successful transfer and implementat
good practices in universitgociety collaboration between two different national contexts, in this case
Sweden and South Africa.

To this end, researchers at the University of Cape Town (mast@isiia i dzZRSy G a0 I NB
policy processes irelevant departments of the City of Cape Town. An additional value of the South

African project is the joint writing processes, where city officials contribute to the academic output a
authors of scientific articles. The City of Cape Town also tak@ssigraduate interns (Honours or Maste
level) in order to provide work experience to junior researchers.

The intention is that the PhD students are supported by main supervisors from the universities-and
supervisors from the municipality. A reseh team will also be a part of the project with aim of
developing a theoretical contribution to the research literature on knowledge transfer afmtazhuction

The purpose of the project is to study the concept of municipal-Btabents as a method ara channel
for organisational learning in the municipalities. The project will also develop, test and evaluate othe
kinds and methods of cooperation between research and practice as job rotation through embeddeq
researchers in practice and practitionensresearch, joint seminars, joint development and innovation
projects, exchange of mentors etc.

6.4. S3UMMARYAND DISCUSSION

Regardingourcesof knowledge for low carbon transport, a significant observation is that higher
priority knowledge needamongvaried stakeholders are related tmw to implement LEHVT
measuresfar more thanknowledge orwhat to implement, suggestinthat many practitioners know
what they should ddo acceleratdow carbontransport, but do not know how to go about iRartly his
is dueto low carbon not being a princap driver of transport interventios amongst their core
constituenciegsuch acongestiorreduction,improvingaccess ad mobility) and partlybecausehey
have not built the taciknowledge on how témplement, that comes from experience in multiple prior
projects.

While more than half of respondents are aware of a climate change policy in place for their city or

country of practice, only about a third are aware of low carbansport strategies inK SA NJ O2 dzy it N& S a
NDCs (or transport emission reductions targdts)y somethis is because many developing country

NDCs do natlefine low carbon transport strategiesor othersthe problem lies in the lack of

communication anagonsensushat translated national goals tocal strategies

Where the local transport strategy defined,the policy and project implementors have a need B G
related datasets to be able to calculate the mitigation they expect to achiust practitioners
surveyed do not have a clearly identified source for finding transport related GHG emissions data
needed for these calculations, and governmgmbvided data sets and sources are referenced by less
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than one quarter of respondents, suggesting the need to strengthen data compijlatiatysisand
accesat national and local levels.

Regardinghannelsfor sharing knowledge on low carbon transport: a key takeaway is the wide range of
stakeholders that need access to knowledge sharing atbat low carbon transport j@s well as how

it can be brought forward, and how this will lead/underpin the wider siatiehanges to address climate
change Amongtransportstakeholders, national environmental ministries and local transport authorities
are seen as being equally in need of knowledge, while nattosrasport ministries and political decision
makers are seeas having an even greater need. Amoog-transporta G F { SK2f RSNEX NBalLRy
emphasis on the key role of advocacy organisations, commuter organisations, and trade unions (in
addition to funding agencies) reveals timeportance ofbringing onboard andbuilding consensus with

the wider range oktakeholdersnot only those directlympacted by the policy or projettut business
interests,academidnstitutions and society at larg€&inally, the suitable channels for knowledge
perceived as most eftdive amongall respondents stress thperceived need for practicgcit
knowledge(throughworkshops for specific organisations or institutiongntorship programmes

exchange programmestudy tours localand regionatonferencesand internshipsas opposed to
prolonged opportunities for education and training.

These insights show th#tte low carbonaspects ofransportare not an important drivefor transport
interventionsat the local leveind proponents are having a difficult tinselling hese to policymakers

and societyThis is partly due tthe difficulty of quantifying theseo-benefits in local termgspartlydue

to the lack oflocal low carbon targets fdransport, and partly due tahe need for more awareness
raisingwith key stakehtilers. Respondents revealed what kinds of knowledge is necessary to fill the
gaps and which methods are seen as most efficient in communicating this knowledge to build capacity
and translate to more effective action on-HVT.

Many of the insights from respondents reflect the disconnect (gap) that exists betiwpatown
perspectivesf what needs to be done regarding-H¥/Tto put the world on a 1.5@athwayand allow
the country to meet its NDC commitmentndbottom-up persgctives on what can be practically
achievedon the individual project and policy level implement and operatéow carbontransport
systemgFigure31).

Disconnect between Top-Down
and Bottom-Up Perspective

Bottom-Up Perspectives

* Cost and availability

* Risk, uncertainty and unpredictability

* Benefits to society that incur costs to the
developer

* Barriers to implementation

* Negative externalities of subsidized low
volume transport

Figure31: Disconnect between tegown and bottoraup perspectivesn LEHVT

Those topdown entities associated with defining NDCs, biennial update reports (BURs), and other global
forums, identify the need to reduce GHG emissionsraadice the overall need for transport, change
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what the dominant transport modes are, angbke trarsportlower carbon(avoid: shift: improve)The
process of converting this agreed direction intothie-ground actionsequirestargetedfinancefor low
carbon interventiongo be securedgreater awareness among decisinrakers and their core
constituentsof the imperative need to reduce carbon emissiamsitacit knowledge of how to do it
among theproject and policymplementors.To achieve this and avodiluted commitmentsvhere
there i a lack of shared mulstakeholder vision and public sector leaslaip, as the bottorup
stakeholders directly involved in making the changes hapeed to be limited towhat they careach
evaluate andractically commit to.

Additionally, sustainable transport systeniave to beboth low carbon and climate resilieriReducing
the vulnerability of a transport system is a functiorefiucingthe potential impact of climate change
(based on location and thus its exposure and sensitivity to climate chaarg#increasingts adaptive
capacity(its resources focoping with impacts and miniming damagg broadly defined to include both
providers and user€08)

Private investors and transport operatdigat wereinterviewed wereclearthat they can adopt low

carbon transport measures to the degree that a successful business proposition can be made (which
currentlyis not always the case for low carbon alternati&3 he operating profit threshold that the

invesbor requires depends not only on expected operating expenses and income (e.g. the fare structure,
shipping prices and complementary income from commercial enhancement of lahbdutsaso on the

risks, uncertainties and unpredictability involved in thensport project and the cost and availability of
capital. The profimaking imperative contradicts state imperatives to pravgkustainablemobility for

alP® as a social good.

Examples of challenges ttimate friendy businessnodelsfor transport servicethat allow the top-
down perspectiv@ & I 2 I f das éxpressed byYhs participants in the capacity building workshop,
include the following:

A. Cost and availability of capitaln many countries, banks do not accept vehieesollateral to offer

credit to transport operators at acceptable rateshich carconstrain the provision of public transport
infrastructure This increases the cost and reduces the availability of capital for most operators (except
for the largest opeators, who can, offer sufficient fixed assets as collajeral

B. Risk, uncertainty and unpredictabilitfhese include any lack in clarity in the way in whpoksible
future changes in regulations, pricing, costs or other political imperative migtadirinvestors. This
might, for exampleincentivisethe investor to recuperateall initial investmenbver a shorter period to
minimise risk exposure to such possible changgmliitics,policy and other exogenous factors.

C. Benefits tasociety that incur costs to the developehe carbon benefits of low carbon higblume
transport are known, but, except in a few isolated cases, cannot be monetised sufficiently (at current
USD/tome CQrates) to pay a developer for the additional-tnont investment that low carbon

transport often requires. Othesustainable developmenienefitsdo not directly benefit a developer

but havebenefitsto the wider local stakeholder communjtwhichare more distributed in nature.

% Based on findings of the capacity building workshop fsegendix3).
9 SeeSustainable Mobility for ABUM4AI at http://www.worldbank.org/en/topic/transport/brief/sustainable
mobility-for-all
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Benefits from low carbonWAT include improvements in air quality, health, quality of life, and noise
reduction¢ while a focus on improvefi.e. low carbonhighvolume transportsuch as buses, BRT,

metro replacing privatenotorisation) can relieve road congestion and deliver sbfistice and

accessibility benefits in additiadn avoid locking in high (i.e. >1.5DS) climate change trajectory which will
lead to dangerous climate change, incurring far greater societal costs and breakdown in the longer term.

D. Barriers tamplementation: Potential hurdles to implementatiorsch asand appropriation
compensation modelandbureaucratic procedurganay increase the implementation time, cost,
complexity risk and uncertainty of the project. These, if borne by the project developer, require a higher
return on investment to offset their impact in the cost and risk associated with developing and
operating the transport service.

E. Negative externalities afubsidised lowvolume transport The subsidised use of public goods (road
space, air quality etc) to private, low volume, high carbon transportation make it more difficult-for LC
HVT to compete economically in the marketplace with the service it offers.

F.The uncertainties of behavioural changmd resistance to moing away from what is the current
Wgl & 27T R2owabonihigh wbldnde Mass transporbrderto mitigate emissionsequires
behavoural changesf people hat otherwise would havesed a higher carbon transport mosle
Getting people out of private transpband on to mass transit alternativds complex and creates
uncertainty in thedemand whichrequires the project developer tmok for higher nominal returnto
cover his risk.

These elements can increase the required price for the low carbon transport service to a level that
cannot economically compete with the high carbon low volume alternative, and as a result the project
does not move ahead. An exampterh the introduction of renewable wind generation of electricity

into the grid supply illustrates how careful policy development and management can unlock private
investment and operatiolby reducing risks and eliminating institutional barridrstead ofincreasing
prices to offset these risks. Thian provide potential lessons for the transport seq209)

At the same time, many transport services that are private seeinrand profit driven (e.g. paratransit
services in Africa) do not necesibaserve the interests of the enalser. Thus, it is critical to
acknowledge thatinregulatedprivate-sector provision of public transport that is not subsidised will
almost always result in inequitabservice focusing on where the money can be made,chloften
results in infrequent (or peaknly) services, and poor service quafity low-income andmarginal
groups Alternatives being explored in African cities include hybrid models, in which paratransit
operators areo provide feeder services BRT
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/. REPORBUMMARY ANBUTURIDIRECTIONS

The following sections describe key research findings of the present study and idgemtiftal areasfor
further research for each of the primary research questiestablished at the beginning of the report

ResearchQuestion 1: What priority does reducing GHG emissions have in national/ local decisions that
affect transport?

1 Research Findings

o Although reaching a 1-8egreeCelsius eenarid”’ requires global transport emissions to
be 8090% below businesasusual levels in 2050, the global and project country
pathways to reach this target are not clearly established.

o0 Low carbon transport is currently a low priority within the countries selected for this
research project, yet acceasd mobility are seeas key to sustainable development.

o0 Transport interventions are mostly driven by developmeribrities, such as the need
to reduce congestion, improve air quality, increase accessibility for a growing urban
population, increase energy security, and streaalogistics to support an expanding
industrial and economic activity.

0 Low carbon transport in LICs is usually seen as a desirabkenedit but not as a
primary driver of transport interventionsven for transport policies which ultimately
achieve lov carbon outcomes.

1 Areas for FurtheResearch

0 Are LGHVT transport options being deployedgopplemenbr displacebusinessas
usual interventions that lead to an increasebioth mobility and impactgi.e. is low
carbon mainly being deployddr impactalleviation or paradigmtransformation)?

0 Howcanthe learningsfrom LGHVT investmenténcludingquickwins) be scaledirom
smaltscale localised investments intangible,context
sensitiveprojectsthat canbe successfully implementeaind operatedin LICcountries to
achieve economywide decoupling?

o Which class of decisiemaking tools is most effective in changing what overall transport
investments progresandwhich detailed trasport solutions are chosen in LICs? (How)
has the use of these tools changed decisiaaking processes in these countries?

Research Questiof: Is it necessary and/or desirable to promoteHZT over the coming years? Why is
it important (or not)to promote this?

1 Research Findings
o InHICswhere transport demands are mostly satisfied, motorisation levels are mostly
stable, and population growth rates are low or even declining, the main concerns are
levels of pollution and consumption related berb.

97 The Paris Agreement has the goal to limit global warming to 2 degree Celsius abdndysteial levels and
pursue efforts to limit the increase to 1.5 degree Celsius. Thusrdefyee Celsius target implies that transport
has to largely decarbonise anelach around 2 Gt by 2050. More details are giveBention3.1.
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o For lowerincome countries, both tojglown and bottomup perspectives identify a lack
of clear vision, inadequate leadership, investment, and weak governance structures,
f1 01 2F &a1AfftSR LISNR2YYSt I LiEmbityPiIE S 2§ QR dz0
as challenges to low carbon development.

o 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.

0 Most of the nine countries include a list of mitigation actions for the transport sector
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 emisslons a
other key development priorities.

o Current targets and activities on transport by the selected project countries are still
incompatible with the 1.5legree Celsius target of the Paris Agreem¥vihile various
countries lack a specific target for mitigz of transport emissions, most of the
countries with existing 2030 emission targets will need to increase their level of
mitigation ambition to meet these targets.

1 Areas for Further Research

0 Many of the countries are investing in large road buildinggpammes being funded
through loans; how can this studgncouragedonors tocreate incentive to
mainstreamLGHVT measureis large infrastructure progran?s

0 Whatarethe country-specificimpactsof future climatechangein LICsandwhatisthe
costof adaptationof transportinfrastructure andservicessersuscostsof inaction?

o 'l LINBaSyid YIye R2y2NAR FdzyR WwWi2g OFNbB2yQ N
national transport, rural transport and intarity transport Can a joinfocus on
transportmitigation andresilience lead to an increagesustainability benefits?

o Howcanlow carbonmeasurese implementedin transportto deliver
significantair andclimateO 2 1t 6 Siy IS@s2s thére evidence of policies that reduce
air pollution and carboemissions at the same time LICandLMICs?Is there
evidenceor potential for morechannels taquantify CO2 cebenefits incoporated
policies (e.gexpanding othe NDC/BUR processes)?

Research QuestioB: What are the principléarriers/obstacles that could make broader
implementation of LEHVT difficult to achieve?

1 Research Finding8arriersto broad implementation of LEIVT can be organised around four
primary categories:

o Financial/leconomic barriers

A Targeted finance fdiow carbon transports neededo help overcome any
addition investment costgogether with training and assistance in preparing
project and funding proposals.

A There is alsa perceivedneed for funding for research and promotioflow
carbon transport.

A Many of the keyow carbon transporinterventions do not require largscale
public investments (fuel economy policies, electric two/three wheelers, diesel
guality standards) yet face other barriers
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o Political/social barriers

A In manycountries pushinga lowcarbon agenda presents a political risk since
this is often not what constituents are primarily demanding.

A The lack of political leadership, clear goals, political momentum and fear of
change are key barriers to implementation.

A The lack of capacity make a low carbon transport business viable is also a
major obstacle.

A Regarding social barriergetting people out of private motorisation into lower
carbon modes can be a major challenge.

0 Technology/capacity barriers
A Lowcarbon technologies (sucls @lectric buses) are still not widely deployed, as
they are costly, not fully understood by all local decision makers, and perceived
as needing time to evolve.

0 Regulatory/institutional barriers
A Limited or lack of coordination between implementing enstiend authorities
are shared as barriers to low carbon transport
A There is a perceived lack of clear reportlimgs or mandates regarding
implementation of low carboronsiderations inransportsystems

9 Areas for Further Research

o0 Choosingetween national production of new cars and importing secbiadd cars
does not include a lowarbon alternative. To what extent do these different political
economies constrain a shift from edominated transport systems?

0 How can policy suppotbols help to avoid lockn into highcarbon transport systems
and investments?

o0 Howcansocial,economicandtechnicalbarriersbe overcometo implement
low carbontransportprojects,plansand programmedn LICs?What are the
mechanisms that will bringbout the political and economic shifts required to
mainstream low carbon interventions?

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

1 Research Finding&rowledge to increase broad implementation of-HET can be organised
around four primary categories:
o0 General knowledge

A Higher priority knowledge needs among varied stakeholders are related
to howto implement LEHVT measures, far more than knowledgevdmat to
implement, suggesting that many practitioners know what they should do to
accelerate low carbon transport, but do not know how to go abo(g.ig.
setting reduction targets, draftinlpw carbon transporpoliciesthat promote
social equitypreparingbankable proposa)s
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A Suitable channels for knowledge perceived as most effective stress
the perceived need for practicgdcit knowledge(e.g. throughworkshops for
specific organisations, mentorship and exchange programstedy tours,
localand regionatonferencesand internships).

o Financial/leconomic knowledge

A The need to understand thénancial/economievaluation of lifeycle costs of
new technologies is also evident (e.g. when evaluagtigemes that
includetechnologies that have a high initial investment (e.g. electric buses when
compared to their diesel counterpartbut much lower operating cost).

A More knowledge imeeded in quantifying baseline emissions, to which any new
technology alternative will be compared to define the emissions reductions or
emissions mitigation that the higher investment in the new technology can
generate.

A The ability to prepare bankable gposals for low carbon projects (i.e. to make
the project attractive to financing options) was a gap highlighted by local
government and funding agencies

o Political/social knowledge
A Key to overcoming the political and social barriers is developing pevsias
evidencebased argumergthat it will pay to leapfrog carbeintensive
transport systems and move directly to-HV/'T.

o Technology/capacity knowledge

A As general technical capacity is low in several project countries, there is an
opportunity to provide capacity development (e.g. Eastern Africa will soon
require capacity building support as the region is in discussions to reduce the
age limitation for velcle imports to five years).

A Project countries require data to monitor progress in theH\CT integration
(e.g. it is difficult to source information from transport operators, and that
respective institutions are not set up to collect this data on a cai
systematic basis).

0 Regulatory/institutional knowledge

A Institutional reform is needed to improve coordination and effectiveness of
various stakeholders in implementing low carbon transport policies (e.g.
accountable urban transport authorities; empered regulatory frameworks;
secure sources of funding for fleet and infrastructure improvements; a public
transport industry amenable to regulatory control and fleet investments).

A Coordinating bodies can play a key role in advancing low carbon transport, a
exemplified inseveral West African countries

i Areas for Further Research
0 Isthere evidence that use afulti-criteria analysi$MCA) is leading to broader adoption
of low carbon transport? If so, does the inclusion of different stakeholders, (or gartin
with different MCA approaches) lead ifmprovedlow carbon transporbutcomes?
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o0 How can LCT be mainstreamed in existing policy and planning mechanisms and
budgetingcyclesd 2 6 OFy R2YSaGAO FTAYylFIyOAy3d aOKSYSa
low-carbon technéogies be emulated and expanded?

0 What are the potential synergies in producinpalancedpackage of measures to
maximise impacin redudng transport emissions, increasing resilience, and improving
mobility of passenger and goottsachieveNDC targetsn LICs in Africa and South Asia

o Is theedonor interest in financing operation and maintenaraewell as infrastructurz
What about the choice to fund heavy infrastructwe active transport or local
solutions(e.qg. relative priority ohighways BRT and urban active transport)?

0 (How) cardonor funding prioritiede more closely alignei climateimpacts ensuing
that nationalclimate policies are natutweighedby other economigsocial political
priorities?Whatis the role of multilateral banks and development agenaidsirthering
LGHVT in LIC countries in the project countries?

In addition tothe researcHindings and gapsidentified above Table1110 contains morespecificareas
for future research(organised byhe four categorie®f challengesbove assessingelevance for
specificapplication toproject countrieqby scope, mode and typdjased orreport analysisand case
studies
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Table1110: Future applied research areas to address barriefewocarbon transporinterventions in LICs

Future applied research areas to address barrierddw carbon transportinterventions in LICs

Intervention Interventio | Interventio | Enabling Project countries cited (lit Linkages to existing research
Scope n Modes n Type conditions review/case studies,
surveylinterview responses)
Primary challenges = - = 8 Report | Case Key References/Notes
= 08 = _| 8| 8| & : | E chapter | studies /
= .g g 5 § . g Iz .§ § g -f_g s g9 S 2 Z -§ (s) resources
S| B P2 4| ©° |S|E|l 285|385 E|lgeF &3S
Sl zleol o LI | glwl EliflaolelelamloldavFAA ol
A. Financial/leconomic challenges
How can the financial X | X X X X X X X | X |22 Low carbon | Interviewees have noted that in
value of carbon reduction transport order to make the case for low
strategies (and associated emission carbon transport measures,
co-benefits) be better assessment| financial savings or other benefits
quantified? What tools need to be quantifiable a legacy
practices in HI€and MGCs of traditional CBA and that much
caninform estimates of transport planning remains
potential financiabnd situated within engineering
economic returr? departments
What is the lifecycle X X X | XX | X [X X 5.2.1/ | Box7: PPP | Interviewees in African countries i
savings potential of 5.2.3 /| models for | particular express anxiety
electric bus (and 23- 4.2 electric regarding electric mobility
wheeler) fleets in urban buses; technology, as there are few (if
areas, incorporating co Box11: any) local examples or cases fron|
benefits including air Cape Town | which to gather data to mke a
quality? transport case regarding life cycle costs.
data There is some level of 'suspicion'
that EVs are another possibly
inappropriate technology to be
'sold' to the emerging economies.
How can mult X | X | X X X X | X X| X | X X X | X| X| X | X | Appen | Matrix of Interviewees in each country
stakeholder cooperation dix 6 Implement | expressed concerns that that they
(e.g. national/local ed Projects | have insufficient capacity to
policymakers, IFls, private and develop bankable project
sector) help to expand the Selected proposals and projects themselve
pipeline of bankable L-C Case
HVT projects in LICs? Studies
What are the financieand X X X X | X X X X | X| X 4.3 Table 7 ForIndiaandIndonesia fuel
emission reduction SoK on subsidy reform could lead to
benefits of fossil fuel mitigation | between 1 and 9% GHG savings i
subsidy reforms in LICs? potential of | 2030. FoGhana removal of
Yuick wing)| subsidies could result in negative
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Future applied research areas to address barrierddw carbon transportinterventions in LICs

Intervention Interventio | Interventio | Enabling Project countries cited (lit Linkages to existing research
n Modes n Type conditions review/case studies,
survey/interview responses)
Primary challenges < o] Report | Case Key References/Notes
Y g ol @ _| & S 3 i o = chapter | studies /
= .g 5 5 § £ |5 3 9 _§ é S|l & e o g g g g :é -§ (s) resources
85| 85 & |2 |S|E| B S5\8| 8 5828583 5
3l z|l x| a L ||l w| Elidfla|lP|lae|lam|ld|ldavFAAb|D
impact on household welfare
(Cooke et al., 2014)
What needs to be doneto| X | X X X X X[ X [ X [ X | X[ X| X |X]|X|X|[X][521 Box7: PPP | This also relates to urgency noted
ensure that privatesector models for | in all selected countries, to provide
provision of public electric for mobility within congested but
transport results in more buses financially constrained cities. For
equitable provision, and profit public transport services are
avoid profitdriven pitfalls the major mode, yet this resulia
(e.g. infrequent services, profitable routes / profitable hours
or peakservices only, poor| only.
quality)?
How can transport service| X X X X | X X[ X 5.2.1 Box 2 Bus | In Rwanda, for example, short
agreements assist contracting | (three-year) contracts disincentive
operators to obtain low time- bus operators from investing in
cost capital to establish frames fleet recapitalisation and
low carbon transport improvement.
services?
B. Political/social challenges
How to make paratransit | X X X | X | X|X X X X | X| X[ X | X |521 Box & SA | Paratransit replacement models
reform and transformation taxi (the way in which BRT systems
more politically palatable? recapitalisa | have been implemented in most
tion African cities) rely on a
Box8: transformative, 'big bang', political
Kenya BRT | legacy narrative, but are beyond
implication | the budgets of most cities in which
S they have been attempted, and
largely unsuccessful.
How can we use emission] X | X X X X X X X | X| X[ X | X |22 Low carbon | More than 60 GHG tools in this
reductions potential to transport assessment quantify air pollutants
attempt to quantify social emission such as PM and NOx. A number
justice benefits and the assessment| tools capture sustainable
redress of transport tools development benefits including
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Future applied research areas to address barrierddw carbon transportinterventions in LICs
Intervention Interventio | Interventio | Enabling Project countries cited (lit Linkages to existing research

n Modes n Type conditions review/case studies,
survey/interview responses)

Primary challenges < o] Report | Case Key References/Notes
Y g ol @ _| & S 3 i o = chapter | studies /
= g 5% &8 | £ |2 3| 2 8 A E: 4 g¢elgs = 8| ® resources
85| 85| 8| 2 |8|E| 8258/ 8 5/ Sl998/§583|3
S| Z|xd| a L ||l w| Elidfla|lP|lae|lam|ld|ldavFAAb|D
disadvantage, and thus fuel savings, road safety impacts,
make the case fothe co and travel time savings.
benefits of low carbon
transport interventions?
How to make a more X X X| X 6.2.2 Box 16:
persuasive, evidenee Using
based argument for using evidence to
LCGHVT measures to make case
leapfrog carborintensive for low
transport systems? carbon
transport
modes
C. Technicallcapacity challenges
How to better understand | X | X X X X | X [ X [X X | X X X 2.2 Low carbon | A growing number of sketch tools
the relative contribution of transport (18%) provide ordeof-magnitude
the transport sector (vs. emission emissionestimates where data is
other sectors) to GHG assessment| scarce.
emissions in LICs, and ho tools
is this projected to change
over time?
How can transport data X | X X X X X 6.2.2 Box11: Indonesia is taking steps toward
collection and monitoring Cape Town| coordinating efforts on transport
practices be improved and transport data collection and sharing among
linked to broader climate data; government agencies through its
change strategies in LICs? Box B8: national climate change
Data framework.
collection
in
Indonesia
How can existing X X X X X | X [ X [ X | X[ X]| X | X[|X|X|X |43 Table 7 Malins et al. (2016) includes
technologies be quickly SoK on country level market analysis for
implemented in LICs to mitigation low-sulphur diesel for all nine
achieve a rapid reduction potential of | project countries. More than 60
Yuick win€)| GHG tools in Section 2.2 also
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Future applied research areas to address barrierddw carbon transportinterventions in LICs

Intervention Interventio | Interventio | Enabling Project countries cited (lit Linkages to existing research
n Modes n Type conditions review/case studies,
survey/interview responses)
Primary challenges < o] Report | Case Key References/Notes
Y g ol @ _| & S 3 i o = chapter | studies /

= g 5% &8 | £ |2 3| 2 8 A E: 4 g¢elgs = 8| ® resources

85| 85| 8| 2 |8|E| 8258/ 8 5/ Sl998/§583|3

S| Z|xd| a L ||l w| Elidfla|lP|lae|lam|ld|ldavFAAb|D
in air pollutant and GHG guantify air pollutants such as
emissions? particulate matter (PN and

nitrous oxides (NOX).

How to scale up preferred X X X X X | X | X| X| X | X[ X| X | X |62/ Box20: Although there is an increasing
means of knowledge 6.3 Open number of webinars, online
transfer on low carbon Streets training and other 'blended'
transport identified by Cape learning opportunities,
study respondents (e.g. Town; interviewees almost invariably
workshops, Box21: noted that faceto-face learning is
exchange/mentorship Cape Town | most effective. This is also the
programmes, study tours, and Mistra | most costly and exclusive
local/regional conferences Urban mechanism for knovedgesharing.
internships, continuing Futures,
education)? Sweden
Can any LEIVT X | X Box21.:
investments shift from Cape Town
smallscale localised and Mistra
investments to economy Urban
wide decoupling? Can suc| Futures,
investments be illustrated Sweden
with examples in LICs?
How can mechanisms for | X | X | X X X X | X [ X X X X X 528 Box10:
North-South, SoutiSouth, Tech
and intracontinental transfer on
transfer oflow carbon electric
transportimplementation buses in
strategies be Bangladesh
expanded/improved? (e.g. and India
tech transfer for ebuses,
2/3-wheelers)
Whatis the role of innovati
vetechnology shared
transportand new mobilit
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Future applied research areas to address barrierddw carbon transportinterventions in LICs

Intervention Interventio | Interventio | Enabling Project countries cited (lit Linkages to existing research
n Modes n Type conditions review/case studies,
survey/interview responses)
Primary challenges < o] Report | Case Key References/Notes
Y g ol @ _| & S 3 i o = chapter | studies /

E.g-5§§ 5= §'g.§§%%2m8g-§82§@) resources

85| 85| 8| 2 |8|E| 8258/ 8 5/ Sl998/§583|3

S| Z|loeola | & | 2wl ElfdlPlel a6l d a2 FAdobld
y servicesn LICsn encour
aginga shift to low carbon
highvolumetransport?
D. Regulatory/institutional challenges
What are the most X | X | X X X X X X X X | X | 524/ | Box 4: UgandaTraffic and Road Safety
effective/just models for 4.3 Regulating | (Amendment) Act 2018 bans the
regulating import of usedcar import of all vehicles older than 15
secondhand vehicles into imports in | years. In 201&enyastopped
LICs (with and ithout African importing vehicles older than eigh
vehicle industries)? cities years, and a new draft policy
How canretrofitting existi intends to restrict imports of cars
ng vehicle fleets be used g to vehicles that are three years old
an intermediate step to or newer by 2021
achievingemissiongeduct
ionsonan
acceleratedscae?
Whatarethe mosteffectiv | X X X X | X X | X [ X X X X 5.2.4 Box13: This has relevance to &w
e strategiesto Johannesb | carbontransport measures.
integratetransportandlan urg bicycle
d- useplanningto promotion
optimisetrips in the faceo
f rapid economic growt in
LICsHow best can
countries institutionalise
complete street planning
to span political legacies
and election cycles, and
depend less on championg
and more on regulations
and planning
requirements? Where can
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Future applied research areas to address barrierddw carbon transportinterventions in LICs

Intervention Interventio | Interventio | Enabling Project countries cited (lit Linkages to existing research
n Modes n Type conditions review/case studies,
survey/interview responses)
Primary challenges < o] Report | Case Key References/Notes
Y g ol @ _| & S 3 i o = chapter | studies /

= g 5% &8 | £ |2 3| 2 8 A E: 4 g¢elgs = 8| ® resources

85| 85| 8| 2 |8|E| 8258/ 8 5/ Sl998/§583|3

S| Z|xd| a L ||l w| Elidfla|lP|lae|lam|ld|ldavFAAb|D
best, appropriate practices
be found?
How can the climate X | X X X X | X | X X Box15:
change repdting LYR2Yy 4
mechanisms be used and climate
improved to enhance change
inter-agercy coordination framework
and help overcoming
political barriers to LCT
interventions?
What business models X | X X X | X| X X X X | X| X[ X | X | 521 Box 1 SA See also B, political challenges.
have the most potential to taxi
facilitate reform and recapitalisa
relative formalisation tion Box8:
within the paratransit Kenya BRT
sector, and from which implication
pilots or projects can S
paratransit associ@ins
and unions learn?
How to achieve more X X X | X X X X 4.3 Table 7 Green freight programme for
proportional policy SoK on Northern Corridor (inclKenya
attention to both mitigation | Rwandg with measures, in
passenger and freight potential of | context of mitigation and air
transport improvements Yuick wing| pollution (target 10% reduction in
(relative to emission CO2 per torkm). Green freight
share)? Bangladeskstudy includes fule

efficiency scenario.
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APPENDIXL: EXPERINTERVIEWS

A total of23 interviews were conducted with experts from research institutions, government
departments, and implementing agencies in the project countries from October to November 2018 to
gain more detailed insight into the state of knowledge on low carbon transpuittcapacity needs.
Additionally, seven experts were contacted for input via email exchange and stmtian meetings.

Expert interviewees were by and large university educated with over 70% having a Masters or PhD
(engineers, political scientists, or urban planners, with a research as well as a practitioner focus. Many
had experience working in multiple countries, notythe country for which they were responding, and
contribute regularly to training programmes, workshops or conference proceedings.

List ofInterviewees:

Geo Scope Interviewee Name Designation & Organisation Date of Interview
Executive Director, Research and Advocac 15:0ct18
India Anumita Roychowdury| Centre For Science and Environment
Thennarasan Municipal Commissioner, Surat Municipal
. . . 4-Oct-18
India Malaiyappan Corporation
Head, Department of Research & 10 and 17 October
Indonesia Dr. Siti Mainumah Development, Ministry of Transport 2018
Greater Jakarta Transport Authority,
Indonesia/ Senior lecturer for the Sekolah 8 October and 3
Tinggi Transportasi Darat (Land Transport November 2018
Indonesia Dr. Elly Sinaga School)
Project Director, Ministry of Road Transpor 4-0ct18
Bangladesh | Mr. Noore-Alam and Bridges
Senior Assistant Engineer, Ministry of Loca
Government, Rural Development & 4-Oct18
Bangladesh | Mir Tanweer Husain | Cooperatives
University of Cape Town / Cty of Cape Tow 11-0ct18
South Africa| RahulJobanputra (head of transport planning)
Maletlabo Handelor || b L 5 h QGarbgn A rdnsport programme 1-Oct18
South Africa| Ashanti Mbanga in SA
South Africa| Hiten Parmar uYilo / EVIA 9-Oct-18
Nigeria Pablo Salazdferro CODATU/SSATP 12-Oct18
Ghana Simon Saddier SSATP/World Bank 12-Oct18
. Committee: Ghana Environment Protection 17-Oct18
Ghana Magnus Quarshie Agency
Nigeria Seyi Osiyemi Transportation Executive 10-Oct18
Transport Consultant, change managemen 8-0ct18
Rwanda NicoMcLachlan low carbon transport
Uganda Leonard Mwesigwa Kampala Capital City Authority, Uganda 15-Oct18
Kenya Henry Kamau Director, Sustainable Transport Africa 12-Oct18
Center for Sustainable Urban Developmen 15:0ct18
Kenya Jacqueline Klopp Earth Institute, Colombia University, NYC
India Sarath Guttikunda 15-Oct-18
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Geo Scope Interviewee Name Designation & Organisation Date of Interview

SSA Mark Zuidgeest University of Cape Town 28-Now18
SSA Herrie Schalekamp University of Cape Town 28-Now18
SouthAfrica | Abdool Kamdar Sustainable Freight Association 23-Now18
SANEDI / MacroEconomic Study of impact 23 NOV-18
South Africa| Anthony Dane low carbon transporin SA
World Bank Global Lead Urban Mobility & 20-Nowv-18
Global Arthur Ardila Gomez | LeadTransport Economist
Africa Rebecca Campbell Open Streets learning exchange, South Aff 24 October 2018
Marcela Guerrero
Africa Casas Open Streets learning exchange, South Aff 24 October 2018
Open Street$earning exchange, Nairobi,
Africa Constant Cap Kenya 19 December 2018

Training, Education & Empowerment for
Neighborhood Sustainability (TEENS),

Africa Richard Hamba Uganda 14 December 2018
Open streets learning exchange,

Africa Lerato Dladla Johannesburg, Southfrica 19 December 2018

Africa Temesgen Tigistu Open Streets Learning Exchange, Ethiopial 10 December 2018
South African national department of

Africa Neels Basson transport, Open Streets Learning Exchang¢ 10 December 2018

Interview Script
A. Introductory questiong5 min]

1. How would youlefinelow carbon transport (LCT)?

2. How or where did yodlevelopyour knowledge or interest in LCT?

3. Have you attended amponferences or workshofs your country/city where LCT is discussed?
**\Workstream A: Develop knowledge base of low carbon transport measures/appropriate best
practices** [45 min total]

B. Historic and projected LCT Trer[d® min]
1. What changes are starting to happen in LCJour country/city?
2. Whol/what entities are driving LCT trendg@e any entities trying to prevent these changes?
3. What needs to happen over the coming [10 yeargfhat will be required to make this happen?

C.Implementedprojects and policies A3] [10 min
1. What low carbon transport projects have been implemented in your region/country/city so far?
2. How successful have these projects been based on these measures-®acale, low to high)?
a. Increasing transport efficiency (and shifting to more efficiendes)
b. Increasing access and equity
c. Maintaining financial sustainability
d. GHG emission reductions
3. Are you aware of any implemented-HVT projects that have proved to be
financially/operationally unsustainable over time [despite successes elsewhere]?

D. Needed/Appropriateprojects and policie$A3] [10 min]
1. What are the most appropriate interventions (including transpquick wing are of particuar
relevance for your region/country/community?
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2. Which strategies have the highest feasibility totkmnsferred from other [developed or
developing] countrie$o your region/country/city?

3. Which low carbon measures have the greatest potential to gbift pilot studies to mainstream
approachesn you region/country/city?

E. Major opportunities and constraints tonplementingLCT [A]15 min]
1. What are the strengths [and gaps] in natiorslp-national, and multnational policy priorities
and ambition for low carbon transport measures?
2. Which are the main actors that are blocking development and implementation of low carbon
transport plans and targets? Which key barriers existg?
a. Limited understanding of local contexts by international advisors
b. Conflicts of interest (e.glecisionmakers, industries)
c. Poor governance/corruption
3. What tradeoffs are made between low carbon transport measures and other urgent and
competing policy imperatives LICs (e.gegconomic growth, road safety)?

*\Workstream B: Assess stakeholder capacity and define capacity building strategy** [40 min total]

F. Current capacity for planning/implementing LEID min]
1. Who are the key low carbon transport stakehalsignational/provincial/regional or local]
government ministries, transport agencies, researchers the following measures?
a. Avoid and shift measures (local/national, transport agencies); often related to
infrastructure
b. Vehicle energy efficiency and low carbfuels (national mostly, energy, industry,
finance, environment)
c. Freight (private sector, national/local policy)
2. Who are the 'nortraditional’ stakeholders that contribute to low carbon transport measures in
your [region/country/city] (e.gtrade unionscommunity orgargations)?
3. [In each sector], which organizations are reporting on activities and progress related to LCT on a
regular basis?

G. Capacity building needs for LCT [B§ min]

1. Where is institutional capacity needed to assess, refineiatedjrate research
recommendations to accelerate prioritised low carbon transport measures [for three categories
noted under Question F1]?

a. National policy making agencies
b. Provincial /local operating agencies
c. Nongovernmental actors

2. In each sector, what arthe gaps and constraints in monitoring, reporting and verification
(MRV) to evaluate success of low carbon programmes and projects?

3. Isthere a need for appropriate performance indicators within transport authorities (including
management, communicationpgernance skills)[B.3.2]

H. Capacity development opportunities for LEI5 min)
1. What are the most appropriate capacity building opportunities in LICs to accelerate and
streamline the adoption and implementation of research recommendations?, e.g.
a. Localand national peeto-peer exchanges (and/or exchange programmes among
institutions)
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b. Online/blended learning programmes (or short courses)
c. Developing publicatiomuality research for intecountry sharing
2. (How) could cooperation with global [bilateral amdiltilateral] donors help to accelerate and
streamline the adoption and implementation of research recommendations?
3. (How) could improved capacity change the way in which low carbon transport measures are
financed, implemented, and evaluated?
I. Closing Qastions[5 min]
1. What do you believe your country/institution/organisation most needs to know regarding LCT?
2. What do you feel would be the best way in which to share knowledge about LCT?
3. What would you, personally, like to know more about in terms of LCT?
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APPENDI®: STAKEHOLDERIRVEY

A survey on LEIVT knowledge and capacity in Africa and South Asia was designed and administered to

{12/ ¢Qa
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September to October 2018 with qualitative and quantitativeesfions exploring how low carbon

OFTNRY

g KA OK

transport knowledge is gained, how capacity is achieved, and how transport users and other affected
parties are engaged. The State of Knowledge papers will build on this data and provide greater analysis
and reporting whergelevant.

List ofsurvey respondents

Name Organisation Location

Michael Linke Independent/Bicycling Empowerment Network Namib| Brazil

Irene Namuyiga Kampala Capital City Authority Uganda
Anthony Dane Change Pathways South Africa
JideOduyoye LAMATA Nigeria

Roger Behrens

University of Cape Town

South Africa

Marcela Guerrero Casas

Open Streets

South Africa

Louise Scholtz

WWE SA

South Africa

Paul Mikwaya

Makerere University

Uganda

Yohnny Raich

WherelsMyTransport

South Africa

Neluheni Ndivhuho

Department of Transport

South Africa

Neluheni Ndivhuho

Department of Transport

South Africa

George A. Makajuma

African Development Bank

Kenya

Hubrecht Ribbens

Ribbens Consultancy

South Africa

Manu Sasidharan

University of Birmingham

United Kingdom

Kazeem Sanusi

Kazeem Sanusi Group

Nigeria

Samuel Abejide

Walter Sisulu University

South Africa

Florence

Innovative Transport Solutions

South Africa

Christopher de Saxe

CSIR Built Environment

South Africa

Babatunde Obadina

Lagos Bus Service Limited

Nigeria

Sivuyile

City of Cape Town

South Africa

Joseph AnochiBoateng

CSIR

South Africa

Mavis Mhlanga
Mochadibane

Tshwane Women in Transport

South Africa

Nwabisa Beba City of Cape Town South Africa
Helvi Ndilimeke Petrus Stellenbach University South Africa
Constant Cap Naipolitans Kenya
Blake Robinson ICLEI Africa South Africa
Blake Robinson ICLEI Africa South Africa
Emmanueloen Ochenuel Mobility Nigeria
Kazeem Sanusi Kazeem Sanusi Group Nigeria
Victor de Abreu SMEC SA South Africa
Pablo Salazarrerro CODATU Snegal
Michael kkhato Nat Treasury SA South Africa
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Name
Lize JenningBoom

 Organisation
Western Cape Government

Location
South Africa

Carel Snyman

People | Energy | Mobility

South Africa

H M Shivanand Svamy

Centre of Excellence in Urban Transport, CEPT Unive

India

Innocentia Modau

WWESA

South Africa

Nicky Sasman

City of Cape Town

South Africa

Andre Rautenbach

Mangaung Metro Municipality

South Africa

Helvi Petrus

Stellenbosch Univertsi

South Africa

Janneke Snijder

ITS Engineers

South Africa

Bob Stanway

none

South Africa

Jai Kumar Gaurav

GlZ

India

Lize Jennings

Western Cape government

South Africa

Manu Sasidharan

University of Birmingham

United Kingdom

John Mark Mwanika

Amalgamated Transport and General Workers Union

Uganda

Ranjith

GFA

India

Justin Coetzee

GoMetro

South Africa

Gerhard Hitge

Selfemployed

South Africa

Noor E Alam Roads and Highways Department Bangladesh
Ntimba Michael GauffConsultants (U) Ltd Uganda
Mark Rountree City of Cape Town South Africa
Shambhu KC Ministry of Urban Development, Nepal Nepal
Constant Naipolitans Kenya

Herrie Schalekamp

University of Cape Town

South Africa

Andrew Dawson

University ofNottingham

United Kingdom

Melusile Ndlovu

Chemonics International

South Africa

Paul Vorster

ITS South Africa

South Africa

Aliasgher Janmohammed | Childsafe South Africa
ROB DE JONG UNEP Kenya
Mbulelo Singapi TS Traffic Safety (Pty) Ltd SouthAfrica
Priscilla Muchibwa UN Habitat Kenya
Shola Oni Lagos Bus Services Limited Nigeria
Chris Plano University of Cape Town South Africa
Sean Cooke University of Cape Town South Africa
Mandy Westwood SMEC South Africa

Carlos Esteves

Independent professional engineer

South Africa

Oluseyi Osiyemi

Transport Services Limited

Nigeria
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APPENDI8: WORKSHOP ABAPACITBUILDINGSTRATEGY FOR THE
IMPLEMENTATION &6W CARBONHIGHVOLUMEIRANSPORT SDUTH
ASIA

The Workshop on Capacity Building Strategy for the Implementation of Low Carbon High Volume
Transport in South Asia was organised byRhaetnership on Sustainable, Low Carbon Transport (SLoCaT)
under the framework of the Applied Research Programme in High Volume Transport (HVT) by the
Department for _International Development of the United Kingdom (DEIDY October 2018. The
workshop was a prevent to the Eleventh Intergovernmental Regional Environmentally Sustainable
Transport (EST) Forum in &¥ihosted by the United Nations Centre for Regional Development (UNCRD)
from 2¢ 5 October 2018 in Ulaanbaatar, Mongolia.

The workshop was attended by more than 30 participants representing 11 EST countries (Afghanistan,
Bangladesh, Bhutan, Cambodia,itndMalaysia, Maldives, Mongolia, Pakistan, Thailand, Vietnam) and 11
different transport organisations, research institutes, and {gmvernment organisations.

A summary report of the workshop can be downloadhede.

List of Registered Participants

Total No. of
Participants
Attended 35
(registered)
Country Rep 19
Attended:
(Afghanistan,
Bangladesh, Bhutan,
Countries 11 Cambodia, India,
represented: Malaysia, Maldives,
Mongolia, Pakistan,
Thailand, Vietnam)
Afghanistan il
Bangladesh 2
Bhutan 1
Cambodia 2
Country India 1
Breakdown: Malaysia 2
Maldives 1
Mongolia 6
Pakistan 1
Thailand 1

9 Eleventh Intergovernmental Regional Environmentally Sustainable Transport (EST) Forum in Asia.
http://www.uncrd.or.jp/?page=view&nr=1125&type=13&menu=198
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\[o]

Country/
Organisation

Vietham 1
NGO Rep
Attended: -
Types of NGO
5
represented:
Transport Organisation 2
MDB 2
NGO
Breakdown: RESEEE 8
Independent 2
UN Organisation 2

Title

Surname

Organisation

1 | Afghanistan| Mr. Javid Ahmad Shirzad Ministry of Rural Rehabilitation Development

2 Bangladesh | Mr. Noor-e- Alam Ministry of Road Transport and Bridges

3 Bangladesh | Mr. Mir Tanweer Husain Minisiry ofLocal Governm_ent, Rural
Development & Cooperatives

4 Bhutan Mr. Wangchuck Pemba

5 Cambodia | Mr. Sophal Kong Ministry of Public Works and Transport

6 Cambodia | Mr. Ouk Ourk Ministry of Public Works and Transport

7 India Dr. Subhamay Gangopadhyay National Highway Authority

8 Malaysia Mr. Abd Hamid bin Surip

9 Malaysia Mr. Amran Abdullah KL City Hall

10 Maldives Ms. Nafha Aujaaz

11 Mongolia Mr. S. Batbold

12 Mongolia Ms. Nyamdavaa Shagdar Nati.onal Agency fametgorology B
environment of Mongolia

13 Mongolia Ms. Sarantsetseg Khasaa GASI

14 Mongolia Ms. Naraa Narmanclah | Gl

15 Mongolia Ms. Myagmarjgal Mendloayou | ALAGAC

16 Mongolia Mr. Myagmarsureu Turbai MRTD

17 Pakistan Mr. | Muhammad Maswood Alam Karachi Metropolitan Corporation

18 Thailand Ms. Manwipa Koson

19 Viet Nam Mr. Anh Duong Tran Ministry of Transport

20 | Independent| Mr. Holger Dalkmann Selfemployed

21 | Independent| Mr. Peter h Qb S A | Independent

22 MDB Mr. Jamie Leather AsianDevelopment Bank

23 MDB Mr. Arturo ArdilaGomez | The World Bank

24 Research Dr. Annabel Bradbury Cardno

25 Research Dr. | Karlson James (Charli{  Hargroves ﬁ}iﬁ;ﬂtgmversw SUBENE Fole) ()

26 Research | Ms. Catharina VisserBartel Research for Community Access Partnership
(ReCAP)

27 Research | Mr. Robert James Earley SinoCanadian Commodities Consulting Co. L{

28 Research | Prof. Tran Thi Kim Dang| The University of Transport & Communication

29 Research Dr. Surya Raj Acharya Tribhuvan University

30 Research | Mr. Daniel Conley University of Adelaide

31 Research | Ms. Lauren Gallina University' of Ad.elaide (Entreprgneurship
Commercialization and Innovation Centre)

Transport . AsiaPacific Natural Gas Vehicles Association
32 Organispation Mr. CllelS Sy Lee (ANGVA)
33 Tran§port Ms. Deliani Poetriayu Siregar Instjtute for Transportation & Development
Organisation Policy
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34

Country/

Organisation
UN
Organisation

Madan B.

Surname

Regmi

Organisation

United Nations Economic and Social Commiss

for Asiaand the Pacific (UNESCAP)

35

UN
Organisation

C.R.C.

Mohanty

United Nations Centre for Regional
Development
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APPENDIA: MATRIX ONOWCARBONIRANSPORBOODPRACTICES

This matrix compiles current knowledge of appropriate and corspetcific best practices in low carbon
transport. The leading question of the first database is: What are relevant good practices on low carbon
transport? The scope of the matiixglobal, ©overing examples from project countries, other developing
countries and developed economies. The project team coretldésk research and gathendt results

from latest studies and analyses their relevance for priority countries.

The matrix can be downloaded hef#tp://slocat.net/sites/default/files/HVT Annex -4atrix-Low
CarbonTransportGoodPractices.xlsx

Method:

A desk researctvas carried out tonvestigate low carbon transport good practices worldwide. Of

relevance are implemented projects, policies and programs that have a positive impact on low carbon
highvolume transport. The good pracesdo nothave to be solely on transport but they require to

have clear impacts on transport. Keywords suckast practice®@ood practice§in combination with

YWow carbon) transpoghave been used to identify relevant material through an online search. Further,
LINP2SOGa GKIFIG NBOSAGBSR AYUSNYylFGAz2ylFf NBO23aAyAlAzZY
Transport Awards) or best practice literature have been taken into considaratio

The items were collected in a database describing their main characteristics, suchrelevhatmodes,
subsectors and mitigation measurespikd-Shiftimprovefocus and (if available) emission savings. The
covered good practicesere assessed on their relevance to the main DFID study themes, which are:

1 Transport and climate change: Projects and plans that aim to primarily reduce emissions

1 Low carbon technologies: Projects aiming to introduce new technologies and improve existing
technologies

(Urban) Freight transport: Projects focusing on freight

Walking/ cycling / urban transport: Projects focusing on urban passenger transport by
sustainable modes

9 Decision support tools: Projects providing decision support tools

)l
)l

Thedatabase also captures which transport sectors (freight and passenger transport) and which
subsectors (urban transport, rural transport, heavy rail, high speed rail, inland waterways/shipping,
aviation) are covered. It gives a representative share of loswncarbon transport measures in the
project countries have to be balanced and it can be used for comparisons in later tasks.

The measures of low carbon transport in the database are based on previous work conducted by SLoCaT
on NDCs and o#r climaterelated reporting mechanisms. The typology gives a comprehensive picture

of emission mitigation measures and categorizing the good practices allows comparability. The good
practices areanalysedo what area of Avoid, Shift and Improve they b&ido. In the last step of data
collection, cebenefits are being identified. Here, -t@nefits that are particularly mentioned in the good
practice are marked.
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The analysis can indicate the status quo of low carbon transport good practicedatbbase shows
what kind of measures are being implemented around the world and it can be compared to activities in
the project countries.

Summary table:

Rationale for Selection as

Country/ Countries Title of Good Practice . Transport Measures Included
Good Practice

United Republic of Dar es Salaam BRT Winner of Sustainable Construction of BRT system

Tanzania Transport Award 2018

Philippines Public Utility Vehicle Regional good practice for The prograrme calls for the

ModernisationProgram Southeast Asiaglevantto  phasingout jeepneys, buses

DFID priority countries; and other Public Utility
including both PT reform as Vehicles (PUVs) that are at
well as electric jeepneys least 15 years old and
(paratransit) replacing them wittrsafer,

more comfortable and more
environmentallyfriendly
alternatives by 2020

India Vehicle emission standards In 2016, India adopted Euro
in India 6/VI equivalent standards that
will go into effect in 2020
Norway Electric Mobility Plans as Highest share of EV sales ir EMobility

part of National Transport ~ EU
Plan 2018029

China Mobike- Bikesharing and Reports showing CO2 FreeFloatingbikesharing
the City, 2017 White Paper benefits
Global ofo - Our 2017 Ride Reports showing CO2 FreeFloatingbikesharing
benefits
Romania SUMP Of Turda Winner of SUMP Award SUMP plan development with
2018 measures on:

bikesharing, carpooling,
parking policy, carsharing,
bicyclesfor vendors

United Kingdom London's Low Emission Zon Often quotedexample Implemented in 2008, low
emission zone to reduce air
pollution

Colombia /&S {GdzRé&Y [/ Oftenquoted example Development of BRT in Bogot

Rapid Transit (BRT)
Developmentand Expansion
Colombia Colombia's National Plan Oftenquoted example National Urban Transport

Program (NUTP) offers fundin
and support to large cities to
develop Integrated Mass
Transit Systems and medium
sized cities to develop Strateg
Public Transportation Systems

Brazil Curitiba Often quotedexample
China Yichang Often mentioned as best BRT, parking reform, bicycle
practice infrastructure, and NMT
reform
China Shenzhen Often quoted example of Electrification of bus fleet
electrification, 100% electric
bus fleet
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Country/ Countries

Title of Good Practice

Rationale for Selection as
Good Practice

Transport Measures Included

Germany

United Kingdom

ClimateAction Plan 2050

London Freight Plan

United States of America New York Urban Freight

India

Europe
Germany

Germany

Netherlands

China

Chile

Brazil

China

United Kingdom

Measures
Raahgiri: cafree day

FREVUE

Bremen- CarSharing
System
Munich

Electrifying Amsterdam
Schiphol Airport
Lowcarbontransportation
pilots inTianjin Chongqing,
and Guangzhou, among
others

Santiago

Fortaleza

Electric twewheelers

Ultra-low emission bus

One of few longerm
climate plans with details or
transport

Quoted in Report as Best
Practice on Freight

Quoted inReport as Best
Practice on Freight

Recent largescale project
on freight
Often quoted best practice

Oftenquoted best practice

Emissions avoided

Winner of Sustainable
Transport Award 2017

Winner of Sustainable
Transport Award 2019

Emissions avoided

Well working policy growing

scheme (formerly Green bus in scale

fund)
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increase funding for electric
mobility, provide financial
incentives for use of low
carbon mobility options,
increase modal shift to public
transport, rail freight, and
inland shipping, promote
walking and cycling, and
expand the use of electricity
based fuels in national and
international air and maritime
transport.
Four key projectsvere
identified in the Freight Plan:

¢KS CctSSi nlt
Recognition Scheme,

I FNBAIKG Ay
portal,

58t AGSNE | yF
and

/ 2y &0 NHzOGA 2y

City logisticselectrification
Carsharing

Bikesharing, caisharing
(electric vehicles), public
transport improvements in a
holistic approach

E-mobility (taxis, buses)

Public transportNMT, new
energy vehicles, and intelligen
transport

improvements to its cycling,
walking, andoublic
transportation infrastructure
complete streets, or equitable
division of road space;
reducing CO2, and increasing
road safety byprioritising
public transport, cycling, and
walking

Uptake of electric twe
wheelers



Country/ Countries

Title of Good Practice

Rationale for Selection as
Good Practice

Transport Measures Included

Thailand

Spain

United Kingdom

United Kingdom

N/A

India

United Kingdom

Germany

United Kingdom

CO2based vehicle taxation

Sevilla's Cycling Strategy

Policy pathways towards
achieving a zergarbon
transport sector in the UK in
2050

Evaluating the impact of a
waorkplace parking levy on
local traffic congestion: The
case of Nottingham UK
Key research themes on
regulation, pricing, and
sustainable urban mobility

Erickshaws

The Bristol Twenty Miles Pe
Hour Limit Evaluation
(BRITE) Study

Analysis of the 20mph
Rollout Project

Freiburg- Vauban

Smarter choices: changing
the way wetravel

Example of developing
country tackling CO2 vehicle
emissions

Good example of how to
transition to emissioffree
transport

Implemented measure with
positive impact

Key research on sustainable
transport

good practice for electric
mobility

showingpositive benefits

global welknownbest
practice for caifree urban
development

illustrating impacts of soft
measures

126

Taxation of vehicles based on
CO2emissions

Bike Masterplan, which
defined a cycle network of 12C
km, as well as other measures
for promoting cycling and bike
sharing system

Spatial planning, fiscal
measures, behavioural
changes, technology for road,
aviation and shippig

Parking management through
a workplace parking levy

road pricing, public transport
pricing and regulation, car
parking policies, home and
low-emissions zones, and
regulation and subsidies to
bring about cleaner vehicte
electricrickshaws in India,
supporting their
implementation

20mph limits across the city

carfree planning, urban
planning, land use, fiscal
policies

workplace and school travel
plans

personalised travel planning,
travel awareness campaigns,
and public transport
information and marketing
car clubs and car sharing
schemes

teleworking, teleconferencing
and homeshopping



APPENDI®: MATRIX ONOWCARBONIRANSPORVIEASURES IN
NATIONAIPOLICIE®(PROGRAMMES ANBRGETS

SLoCaT developed a matrix to catalogoescarbon transport measures in project countries. It includes
NDCs, nationalommunications and biennial update reports in project countries, noting transport
specific emissions targets and/or any transport sector related mitigation policies identified within these
communications.

The matrix cataloguerelevant subnational measures and commitments on low carbon transport in
project countries (e.g. targets to phaseelectric vehicles or phasmut internal combustion engines), to
identify approaches with political and/or corporate support that are mdrior accelerated
implementation.

The matrix can be downloaded heldtp://slocat.net/sites/default/files/HVT Annex -Matrix-Low
carbonTransmrt-Measures.xIsx

Methodology:

Leading QuestionWhat targets and policies on low carbon transport have been developed in main
climate change plans by the project countries?

Objective:This specific database aims to give an illustrative picture otaron transport plans and
policies in project countries. It shows what activities are intended to be pursued on the national and
subnational level, how well balanced they are and help to outline low carbon transport activities in the
priority countries.

ScopeProject Countries

This activitywas conductedhrough desk research. Material about low carbon transport in project
countrieswere examined on references to content that fits the criteria, scope and timeframe of the
database.

The main data sources for the database on low carbon transport measgresationally determined
contributions (NDCs), national communications (NCs) and biennial update reports (BURs) submitted to
the UNFCCC, national plans and local mobility plangivEaan indicative picture of activities on the
subnational level, at least one local plan (preferrable the capitalwigjncluded. In addition, relevant
items identified through the surveys and interviewsre added to the database.

The plansvere examined by a similar approach as the database on good practices.
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APPENDIB: MATRIX ONPLEMENTEPROJECTS ASBLECTEGASE
STUDIES

SLoCaT collected implemented low carbon transport projects in project countries, and building upon the
SLoCaT Transpdfhowledge Base (TrakB) and progress reports/data published by Multilateral
Development Bank (MDB) Working Group on Sustainable Transport and other sources.

The matrix can be downloaded hefl#tp://slocat.net/sites/default/files/HVT Annex -Matrix-
ImplementedProjects.xlsx

Methodology:

Leading QuestionWhat projects and policy measures on low carbon transport have been implemented
in projectcountries in recent years?
ScopeProject Countries

The matrixwas developed througteskop research, based on global data sources on sustainable
transport projects and additional sources. The foaason projects that have éen implemented in
recent years (from 2008 or after). The informatiere collected in the developed matrix and ansdyl
for their transport modes, relevant sedectors and mitigation measureSome of the identified major
data sourcesverethe MDB Workig Group on Sustainable Transport (WGST), climate finance
instruments and the global BRT database.

The MDB WGST actively supports projects in developing countries. In their annual progressiieport
sustainable transport projects by the MDBere listed. Relevant higlvolume, low carbon transport
projects from their portfoliosvereincluded in the databasd.he pipelines of climate finance

instruments deliver insights of supported low carbon transport projects. Their pipelines cover activities
from 1992 o to recent. Recent projects that have been suppomagte included in the matrix.
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APPENDIX: COUNTRYROFILES

The country profiles examine each of thime project countries in terms of their basic characteristics,

transport emissions (current andtire scenarios) and low carbon transport. The implementation status
of quick wins is highlighted for each country as well as the main barriers, priorities and activities are

described in brief paragraphs

Country Profile of Income Level Group: Middle-income  Population Size (million): 164.67 .-. B Partnership on Sustainable
GDP per Capita:  1018.84  Share of Urban Population: 35.68% S Low Carbon Transport

. HDI: 0.579
Motorization Rate .
Ba ngladeSh (Vehicles per 1,000 ppl}: 3.85 Petroleum Consumption HIGH VOLUME

(Barrels Oil/Day): 207 r TRANSPORT

APPLIED RESEARCH

Overview of Transport CO, Emissions Development of Transport CO2 Emissions
Transport CO, Emissions (Mt): 9.3 from 1990 to 2050 (BAU and LCS)
Share of Transport in Total 13.15% Glohal Avg:  29.85% 100 Transport CO,
Economy-Wide CO, Emissions: %0 1990-2015:
i 0,
Share of Road Trans.pt?rt in TREVES Global Avg:  93.64% = % 457%
Transport CO, Emissions: 2
2 70
Transport CO, Emissions per 5
P . ? P 0.1 Global Avg: 1.24 @ 60 BAU
Capita (t CO,/person): E “ 2020-2050:
Transport CO, Emissions per GDP § 509%
0.6 Global Avg: 1.3 £ 40
(t CO,/10,000 USD): g
2 3
. 2
Proléct-ed Transport 276 for 2030 E % LCS
CO, Emissions for BAU 2020-2050:
Projections (Mt): 88.1 for 2050 1o 188%
Projected Transport COZ 15.9 for 2030 Emission data is 0 Emission data is
based based
Emissions for Low Carbon e A aseeon e
31.0 for 2050 2ol Etoca]] (2015); StocaT|
Scenario (LCS) (Mt): (2015) (2015)

Low Carbon High Volume Transport Quick Win Low Carbon Transport Measures

Size of Rail Network (km): 2,835 e ) Introduce and scale

up pricing for car-

Railway Passenger Activity 7305

related travel options
(million pkm): World Bank (2015)

BRT System Length (km): No Data I::vp:nr?;?:rt:':: Provide and improve
BRT Data (2016) ) " walking and cycling
incl. car-free zones infrastruct
BRT System Passengerper Day: No Data fnirastructure

in city centers

BRT Data (2016)

Tighten fuel

Urban Rail System Length (km): No Data Improve freight efficiency
economy standards

Various Sources

Legend Keys

e Being discussed or small
UNEP (n.d.) pilot projects

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

Fuel Emission Standards: Euro 1l

The introduction of transport GHG mitigation is not a priority in Bangladesh, however it is seen as a valuable co-benefit. The development of a transport system dominates
transport planning and even some of the suggested transport measures among their climate actions just highlight congestion and the flow of traffic. The efficiency of all
modes is regarded as a major national priority and national plans put a strong emphasis on road infrastructure. Issues of air quality have a higher priority than GHG emissions.
The capital Dhaka is under a huge stress with a large population size and rapid increase of vehicles. Road safety is another urgent issue that requires a lot of attention (as seen
in the protests in 2018).

|Bangladesh has the target to reduce transport CO2 emissions by 24% below BAU by 2030 by introducing metro and bus rapid transit systems and expansion of freeways. A
15% improvement in vehicle efficiency and a mode shift of 20% from road to rail by 2030 is included in their NDC.

Part of this mitigation is coming from the push to use more CNG as an automotive fuel for private vehicles. There are a lot of areas that they can work to reduce more CO2, like
the bus sector, Passenger cars are mainly imported second hand from Japan (there is a maximum age of 5 years for car imports) and are converted on arrival to CNG because
|it significantly reduces fuel costs.

It is illegal to use CNG on trucks and buses because there is not enough CNG available for all vehicles however many local city corporation are allowing this as a means to save
operating costs.
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What are the principal barriers/obstacles that could make broader implementation of LC-HVT difficult to achieve?
The institutional framework in Bangladesh needs to be reformed to better respond to the dynamics and to implement LC-HVT. Challenges are a lack of effective coordination,
strong fragmentation of responsibilities and low capacity as well as knowledge in this field. The environmental assessment for projects is also missing and thus, the advantages
of sustainable transport aren’t included in transport planning. Projects are being rather planned individually instead of being part of a larger comprehensive approach. The
majority of fiscal resources are allocated towards road transport and investments for rail and water transport are on decline.
There is a strong need for capacity building. There is a huge shortage of institutional capacity. Part of the problem lies in the contracting process for government employees,
It's a different type of selection process. If you are good enough in writing in Bengali and geography, history and there are some questions of multiple choice, and good at
writing--It's not necessary that you have a very good transport knowledge or environmental knowledge to join the Roads Finance Department. When a person is joining the
department, after that he also needs more knowledge and he needs a personal level of capacity-building.
Local -level politicians find it politically risky to propose investments that they have not seen successfully operating in Bangladesh. In most cases they need to personally
experience a working pilot. If the project proponent tells them that "I've seen work in Bangkok", some mayors will say, "That's a good idea, we'll do that", but many will reply,
"No that's Bangkok, show me something that's working in Bangladesh”.

What is being done to implement low carbon transport? What have been the core influencers of the proposed/current LCT interventions?
Urban: Bangladesh has in recent years added nearly 1,000 buses to the Bangladesh Road Transport Cerporation and plans to expand the fleet with 600 more buses. Dhaka is in
the process of developing a mass rapid transit system with 6 lines and a BRT corridor Gazipur-Airport is in development.
National transport ministry and the environment ministry require to work together on scaling up LCT interventions.
Road: Beijing has provided more than $3bn for the bridge across the Padma, as the Ganges is known in Bangladesh as part of a wider plan to spend $30bn on Bangladeshi
infrastructure schemes as part of their new Silk Road initiative of global trade routes.
Rail: Bangladesh Railway has got a total netwerk of 2,877.10 route kilometres (broad gauge 659.33 km, dual gauge 374.83 km and metre gauge-1,842.94 km) but has been
losing market share held back by lack of investment and aging and unreliable rolling stock . Under its Seventh Five-Year Plan (2016-2020), the government has placed special
emphasis on railway development, setting targets to increase the market share to 15% in freight transport and 10% in passenger movements by 2020.
Inland Waterways: Bangladesh has about 14,000 kms of waterways (rivers/canals) of which about 5,968 kms. remain navigable during monsoon and 3865 kms of rivers/canals
are navigable during the dry season. Currently, most of these waterways suffer from navigational hazards like shallow water and narrow width of channel during dry weather,
siltation, bank erosion, absence of infrastructure constrained by the absence of proper surface road links to facilitate the smooth transit of cargo. Investment is now deing
made to improve the navigability of waterways along the Chittagong-Dhaka-Ashuganj corridor, connecting routes to help reduce travel time, cut cargo costs and boost both
national and regional trade. The country will also get a new general cargo terminal at Pangaon and the Ashuganj cargo terminal will get an upgrade. New terminals will be
built, as well as improvements made to existing facilities in Sadarghat, Narayanganj, Chandpur and Barisal.

Existing Avoid Strategies Existing Shift Strategies Existing Improve Strategies
Mobility Management Public Transport (Bus and Urban Rail), Green Freight Energy Efficiency Standards, Vehicle Emission
Measures Standards, Road Infrastructure Development,

Railway Infrastructure Development

Ba_seu‘ on NDCs, NCs and BURs

This factsheet was generated by The Partnership on Sustainable, Low Carbon Transport (SLoCaT). Data is based on TraKB Version 0.2.
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Country Profile of Income Level Group: Middle-income Population Size (million): 28.83

& Partnership on Sustainable
GDP per Capita:  1671.63  Share of Urban Population: 53.87% S Low Carbon Transport

s HDI: 0.579
Motorization Rate .
Ghana (Cars per 1,000 ppl): 32.27 Petroleum Consumption 79 HIGH VOLUME

(Barrels Oil/Dav): ) TRANSPORT
APPLIED RESEARCH
Overview of Transport CO, Emissions Development of Transport CO2 Emissions
Transport CO, Emissions (Mt): 7.9 from 1990 to 2050 (BAU and LCS)
Share of Transport in Total 53.69% Global Avg:  29.85% 16 Transport CO,
Economy-Wide CO, Emissions: 1 1990-2015:
Share of Road Transport in | 388%
5 Global Avg:  93.64% )
Transport CO, Emissions: St G 2w
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Transport CO, Emissions per s
o pes 0.3 Global Avg:  1.24 710 BAU
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Projected Transport 8.6 for 2030 £ LCS
CO, Emissions for BAU 2020-2050:
Projections (Mt): 14.4 for 2050 IIIIII'I 4%
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Low Carbon High Volume Transport Quick Win Low Carbon Transport Measures

| ler: e- Introduce and scale Lt importof
World Bank (2015) oer up pricing for car. _nefficient and
PP 8 polluting second

Size of Rail Network (km): No Data

Railway Passenger Activity

el ; related travel options
(million pkm): Mo bata World Bank (2015) . hand trucks

BRT System Length (km): No Data Formulate Sustainable Urban l::";:ﬂ'?;?;:‘;’:::

BRT Data (2016) | obility Plans, supported bya 4
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BRT System Passengerper Day: No Data Ly 34 in city centers
BRT Data (2016)
Urban Rail System Length (km): No Data Improve freight efficiency ettenie]

Various Sources economy standards

L. Legend Keys
Fuel Emission Standards: No Data S R ST

UNEP (n.d.) Wi projects

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

Low-carbon transport as such is not yet a policy aim, although under a UNEP/EPA program policies and programs are being drafted to develop a bill for cabinet approval.
In 2008, the Ministry of Transport was divided into two ministries: Ministry of Transport, and Ministry of Roads and Highways. The Department of Urban Roads which is
responsible for the mobility improvement, in Accra is now located in the Ministry of Roads and Highways (SSATP 2015).

What are the principal barriers/obstacles that could make broader implementation of LC-HVT difficult to achieve?
As a developing country, Ghana’s primary concern is economic growth and poverty alleviation (EPS, 2015); this means that the country largely prioritises adaptation and
sustainable development over climate change mitigation. Rising debt, and an IMF bailout in 2015, mean that funding is a significant barrier to implementing low-carbon
measures. There are also fears that lower-carbon measures could lead to job losses and displacement, such as with the BRT development in Accra (with job losses among tro tro
operators, and the displacement of hawkers)- including increased public transport fares resulting from the BRT project (CEPS, 2015).
CEPS (2015) notes that ‘addressing climate change requires a long-term approach, which is made challenging by the shifting political priorities and lack of long-term vision.”
Capacity, in both technical and institutional aspects, is a substantial barrier to broader implementation of LCT — whether within the Environmental Protection Agency itself or
within national policy making agencies, local operation agencies, and non-governmental actors (expert interview). There is a lack of network, collaboration and shared
experience between the agencies, a lack of understanding of the local context by foreign investors, and a lack of adequate resources to equip most of the agencies.
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What is being done to impl low carbon transport? What have been the core infl s of the proposed/current LCT interventions?
Although climate change mitigation, and energy security are drivers for low carbon development, financial savings (by government), poverty alleviation and economic growth
are of significant importance. Public health (in particular the adverse effects on health caused by air pollution) are key to Ghana’s programme for ‘soot-free buses’. (EPA, 2017).
Ghana is part of the Central and Western African Regional Framework Agreement on Air Pollution (Abidjan Agreement) (2009) which calls for improvement in fuel quality and
the development/implementation of vehicle standards under the transport sector. The country is developing policies to tighten fuel economy standards for passenger vehicles,
coupled with labelling schemes and fiscal incentives such as CO2 based vehicle taxation.
The driving force behind the BRT corridor in Accra is largely to overcome what has become a dominant feature of urban Ghana: excessive congestion brought about by a failing
public transport system and a rapid growth in private vehicles and paratransit operations in the form of tro tros (minibus taxis) (SSATP, 2015). BRT projects intend to overcome
current poor quality public transport services, a poor road safety record and low operating speeds (expert interviews)
The expansion of inter and intra city mass transportation modes (Rail and bus transit system) in four cities has resulted in the number of trips by public transportation increased
by 10% in those cities. The number of walking and cycling trips has increased by 5% in these areas, while there has also been a reduction in travel time by at |least 8 minutes per
trip by public transport. Transport congestion levels have decreased (expert interviews). However, tro tros remain the dominant public transport mode (although private
vehicles account for 70% of passenger trips in Accra — SSATP, 2015), and BRT has had limited implementation. A new pilot called Ayalolo, operated by the Greater Accra
Passenger Transport Executive (GAPTE), has scheduled services from the CBD of Accra to Adenta. A process of formalising tro tro operations has been underway Underpinning
the para-transit reform model is a process of formalization of an operating license or permit since at least 2013.
A number of measures such as proposals for vehicle emissions standards, penalties on imported vehicles over ten years old, and annual road-worthy certification for all vehicles
after inspections, are also in the pipeline.

Existing Avoid Strategies Existing Shift Strategies Existing Improve Strategies

Vehicle Import Restrictions Public Transport (Bus and Urban Rail), Walking, Cycling Fuel Quality Improvements, Inspections, E-Mobility,
Rail Infrastructure Development

Based on NDCs, NCs and BURs

This factsheet was generated by The Partnership on Sustainable, Low Carbon Transport (SLoCaT). Data is based on TraKB Version 0.2.
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What priority does reducing greenh gas (GHG) have in national/ local decisions that affect transport?

The transport sector accounts for nearly 18 per cent of the total energy consumed in India. At the national ministry level, GHG mitigation from transport is recognized as a
need—and is detailed in their NDC—but is seen as a useful co-benefit of a sustainable transport policy rather than a priority that should guide transport interventions.
Nevertheless, the national transport policy refers to GHG emissions as one of the urgent needs.

Air quality however (particularly PM and mare recently NOx) is seen as a pressing concern that demands direct attention. Studies in 2014 to 2017 showed that more than 75% of
Indian cities continue to report PM concentrations above the National Ambient Air Quality Standard. The matter is grave as air pollution reportedly causes about 1.1 million
premature deaths each year.

Transport interventions are focused on solving severe transport problems in the country.

congestion, reducing air pollution and improving accessibility. India’s NDC expresses a strong focus on a “safe, smart and sustainable green transportation network” through
outlining activities around railway transport (freight and passenger), inland water transport, people-centred urban transport systems, metro systems, road development,
electric vehicles, fuel efficiency programs and biofuels.

Rail: The Total Transport System Study in 2007-08 calculated that railways’ share in total inter-regional freight traffic came down from 89 per cent in 1951 to 30 per cent in 2007
08. India is targeting to increase this share of railways in total land transport from 36% to 45% with a goal of 50% in 2031-2032 with a corresponding reduction in the modal
share of road transport.

The share of rail in total passenger traffic carried by rail and roads together has also declined from 68 percentin 19521 to 10 percent in 2011-2012.

Dedicated Freight Corridors (DFCs), are envisaged to augment rail freight transportation capacity, particularly on the eastern and western Corridors and free up the existing
network for the kind of capacity expansion needed for passenger movement. The DFCs are being introduced with the potential to reduce CO2 emissions by 457 Mt over 30 years.

Road: Vehicle ownership has soared in India over the last two decades. In 1991, according to the Ministry of Road Transport and Highways (MoRTH), the number of vehicles
registered in the country was just over 21 million. By 2011, the number had increased to 142 million. Over this period, India lagged behind international best practices in terms
of fuel quality and vehicle emission standards.

Vehicle fuel efficiency standards, first introduced in 2016, reduce transport emissions by 50 Mt CO2 per year. India has adopted Euro 6/VI equivalent standards that will go into
effect in 2020. And it put into place restrictions of importing used vehicles which is rather motivated by supporting the local automobile industry but will have positive impacts
on the average emissions levels of vehicles.
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Urban: India is working on the need to enhanced public transport and NMT systems and disincentivise private vehicle use. Over 10 cities have metro systems. Delhi Metro can
reduce around 0.57 Mt CO2 per year. In Delhi, the BRT has been removed after pressure from constituents and strong oppositions from politics and the public.

The second phase of India’s successful Faster Adoption and Manufacturing of (Hybrid &) Electric Vehicles (FAME) is being implemented, supporting all types of electric vehicles.
FAME supported the purchase of over 2.6 million electric or hybrid vehicles (cars, rickshaws etc.). India has around 1.5 million electric rickshaws.

Inland waterways in India are underdeveloped as a maode of transportation, despite their inherent advantages of fuel efficiency, environment friendliness, hinterland
connectivity to less developed rural regions, and its capacity to shift large volumes of cargo from congested roads.

What are the principal barriers/obstacles that could make broader implementation of LC-HVT difficult to achieve?
The major gaps for LC-HVT uptake in India is making the case for low-carbon transport to decision-makers and the understanding of lifecycle costs of new technologies: There
are no clear emission reduction targets for the transport sector despite various measures and policies being introduced. An anxiety around new technologies and the higher
costs (e.g. electric vehicles being currently more expensive) was also identified in the stakeholder interviews.
The major issues that need to be addressed include:

Lack of interconnected, hierarchical transport network: India needs a holistic approach in designing integrated transport networks. hierarchical connectivity, intermodal access.

Rebalancing and Causality: India’s transport networks are severely constrained for capacity however new infrastructure needs to be programmed in anticipation of future
demand to reduce investment costs, improve system integration and facilitate LC-HVT.

Governance and institutions: India’s unique and dated system of institutional governance has resulted in a transport system that favours silo decisions, with the result that there
is little intermodal coordination, and a system that is beset by unclear responsibilities, politicisation of investment, and weak accountability.

Skills and human resources: Despite programs such as SUTP-India, the country urgently requires more people skilled in all phases of infrastructure development, procurement,
and administration.

Funding: different characteristics of the various transport modes warrant different funding models and innovative solutions are needed for LC-HVT implementation.

Pricing: A complex web of subsidies, tariffs and taxation policies still apply to transport in India. This results in distorted pricing that hinders LC-HVT choices.

What is being done to implement low carbon transport? What have been the core influencers of the proposed/current LCT interventions?
To improve urban transport, India has over 1,000 km of metro rail in construction or under consideration. Light rail systems are also being constructed around India. The
nationwide rail network continues to be electrified and more cities roll out electric buses (Himachal Pradesh, Mumbai, Pune, Kerala and Telangana among others). The Indian
city Surat is considering procuring about 50 electric buses through a PPP model or the complete capital investment model. The recently launched National Clean Air Programme
aims to promote public transport.
To enhance the inland waterways transport, Government has announced the implementation of Jal Marg Vikas for capacity increase. It is also proposed to establish integrated
waterways transportation grid with a view to connecting all existing and proposed national waterways with road, rail and ports connectivity. Another initiative is the Sagarmala
Project with the objective to increase port-led development.

Existing Avoid Strategies Existing Shift Strategies Existing Improve Strategies
Land Use, Fuel Subsidy Removal, Parking Policies, ~ Public Metro, Walking Measures, Cycling Measures, Energy Efficiency Standards, Feebate, Ecodriving
Congestion Charging, Mobility Management Green Freight Measures Fuel Quality and Vehicle Emission Standards

Improvement, Biofuels, E-Mobhility, Road
Infrastructure Development, Rail Infrastructure

Development
Based on NDCs, NCs and BURs

This factsheet was generated by The Partnership on Sustainable, Low Carbon Transport (SLoCaT). Data is based on TrakB Version 0.2.
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What priority does reducing greenhouse gas (GHG) emissions have in national/ local decisions that affect transport?

Compared to other objectives such as accessibility, GHG reduction is not a major priority for transport policy, however some impact in decisions on policies has been observed,
e.g. in fuel efficiency policy discussions and local mobility plans (Bakker et al., 2017). Indonesia’s climate change policy has led to increased political will and momentum to
implement transport policies that were developed for various other policy objectives, for example fuel efficiency standards, investments in rail, and BRT. The 5-year strategic
plan of the Ministry of Transport also has a CO2 reduction target. In Indonesia, the Ministry of Energy is more active in transport regulations when it comes to fuel efficiency
policy and biofuels (including in domestic aviation). The strong push for biofuel production and use is mainly to reduce oil consumption and promote rural development. Biofuel
blending up to 20% (B20) is a key measure in achieving the climate change mitigation contribution from the transport sector.

What are the principal barriers/obstacles that could make broader implementation of LC-HVT difficult to achieve?

Inter-ministerial coordination (transport, energy, finance, environment) is still lacking and sometimes there are conflicting policy aims. For example, Indonesia incentivised the
production of smaller and more fuel efficient ‘Low Cost Green Cars’ to support the domestic vehicle industry. The objective may have been to reduce emissions; however,
because the policies were not harmonised the result has been a fast growing car population that is leading to increased congestion. Capacity constraints and lack of knowledge
of sustainable transport solutions are barriers as well. Data and monitoring is another gap. There is a willingness to improve environmental performance by the Ministry of
Transport, even if GHG reduction is not yet a key performance indicator. Lack of data is still a key problem (especially for private vehicles), not only for GHG estimation of
measures but for policy development in general. It is difficult to secure public funding for data gathering and there is a need to ensure a high-level of quality for the data; in
addition, data sharing between government agencies is an imperative. Indonesia is taking steps toward coordinating these efforts through its national climate change framework
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What is being done to implement low carbon transport? What have been the core influencers of the proposed/current LCT interventions?
The Jakarta BRT is considered relatively successful, with good integration in the broader public transport, GHG impact and financial sustainability with operational subsidies (like
nearly every bus system in world). However in smaller cities in Indonesia, BRT systems have not proven successful. Additionally, there have been large investments in rail and
waterway freight; however, modal shift is not yet taking place. Indonesia is planning to develop a national urban mobility plan under the Indonesia Sustainable Urban Transport
Program Indonesia (SUTRI-NAMA), which has been initiated by international organisations together with the Ministry of Transport. Fuel economy policy discussions are also
taking place, supported by international organisations. Euro IV compliant fuel is available since December 2017 from some liers, h such dard is not in place yet

due to pushback from refineries. Fossil fuel subsidy reduction is being pursued by the government, mainly to reduce state budget expenditures but also to save fuel.

Existing Avoid Strategies Existing Shift Strategies Existing Improve Strategies

Land Use, Parking Policies, Congestion Charging, Public Transport (Bus and Urban Rail), Walking Measures, Ecodriving, Fuel Quality and Vehicle Emission
Mobility Management Cycling Measures Standards Improvement, Biofuels, Railway
Infrastructure Development, Improvement of Data

Based on NDCs, NCs and BURs

This factsheet was generated by The Partnership on Sustainable, Low Carbon Transport (SLoCaT). Data is based on TraKB Version 0.2.
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What priority does reducing greenhouse gas (GHG) emissions have in national/ local decisions that affect transport?

Like most African countries, Kenya faces what Klopp (2012) describes as a ‘fairly typical plethora of inter-related urban malaises’: high levels of poverty, social segregation, oil
dependency, 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 (Klopp, 2016). Reducing greenhouse gas 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 (Klopp,
2012). 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’ (Klopp, 2012).

The World Health Organisation measurements of Nairobi air quality has shown it to be one of the worst in the world during peak hours, caused mainly by the import into
Kenya of second-hand vehicles.

What are the principal barriers/obstacles that could make broader implementation of LC-HVT difficult to achieve?

£

In Kenya, transportation decisi king has been i
in relation to elections (Klopp, 2016).

ed by the way in which power and institutions operate, both formally and informally, with bus services shifting even
Barriers include what Klopp (2012) 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,

Overall, these have their origins in a broader political context which includes a historical legacy of planning as a form of exclusion, authoritarian politics, and institutional
configurations and practices that favour patronage and rent-seeking (Klopp, 2012).

These are challenges not necessarily at play in Kenya alone, nor are they peculiar to the implementation of low-carbon transport measures but to progressive and inclusive
public policies overall.

What is being done to impl low carbon port? What have been the core infl ers of the proposed/current LCT interventions?
Kenya has developed a National Climate Change Response Strategy (NCCRS 2010), a National Climate Change Action Plan (NCCAP 2013), a National Adaption Plan (NAP) and a
Climate Change Act (2016) to curb the increased emissions in the country (Lah et al, 2017). The country’s Vision 2030 intends to promote mass transit systems to cater for the
large numbers of people who currently walk as their main mode. Shifting road freight to rail, water and non-motorised transportation can reduce up to 4.1 MtCO2 a year until
2030 (Kenya's National Climate Change Action Plan, 2013). UNEP is working with the Kenyan government to implement a tax incentive scheme, increasing the share of cleaner

vehicles, prohibiting old, i ive vehicles from using Kenya's roads (Lah et al, 2017).
Kenya, in its 2nd NC, indicated that the sustainable transport option with the largest mitigation potential is the develop of an ive mass transit system for greater
Nairobi in the form of BRT corridors, complemented by Light Rail in high thoroughfare corridors. This public transport system has an ak ial of approxi ly 2.8

Mt CO2eq a year by 2030 {Government of Kenya, 2015).

Kenya has analysed seven low carbon development options for the transport sector in its 2nd NC. Among those, the option with the second largest mitigation potential is the
introduction of biodiesel, with a 10 % blend requirement having a potential of approximately 1.2 Mt CO2eq a year in 2030. The abatement potentials for the other low carbon

Aevel 1

P D vary b 0.5 and 0.8 Mt CO2eq a year In 2030 (Government of Kenya, 2015).

Kenya's Integrated National Transport Policy (Moving a Working Nation) (2009) in particular recognises non-motorised modes, and notes that ‘no action has been taken to
integrate them into the national transport network so that they can effectively play a complementary role to road and other transport modes for both passengers and goods."
{Jennings et al, 2016). Nairobi City has an NMT Policy, titled ‘Toward NMT as a mode of choice’.

Since the end of the 1990s virtually all ‘public’ transport in Nairobi for example is privately owned and run {unscheduled ‘matatu’ services) (SSATP, 2015). The city therefore

ds to develop rail and BRT infrastructure on main corridors through a World Bank project. In addition, the World Bank is providing support for the
establishment of the Nairobi Metropolitan Transport Authority, which will address transport issues in Nairobi. The Authority is mandated by the Integrated National Transport
Policy.

Existing Avoid Strategies Existing Shift Strategies Existing Improve Strategies
Vehicle Restrictions Public Transport (Bus and Urban Rail), Green Freight Fuel Economy/ Energy Efficiency Standards,
Measures Biofuels, Railway Infrastructure Development

Based on NDCs, NCs ond BURs

This factsheet was generated by The Partnership on Sustainable, Low Carbon Transport (SLoCaT). Data is based on TraKB Version 0.2.
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What priority does reducing greenhouse gas (GHG) emissions have in national/ local decisions that affect transport?

Nigeria’s transport mitigation actions reported in its NC and NDC focus on the expansion of its BRT system, and the modal shift from car to bus and expansion of the high
speed rail network. ‘The overriding principles are about providing mobility and access.. Everyone else is secondary (expert interview)/

Regarding Lagos in particular (the capital of Nigeria and one of the largest cities in the world), transport decisions are based on the urgent need to improve urban mobility.
Traffic in the city is frequently stationary and long commutes, often of over two hours, are a common experience for residents (Mason-Jones et al, 2012).

Although the Lagos Urban Transport programme will eventually lead to improvement in the reduction in GHG Gas emissions, there are no institutional structures and
attempts to monitor and plan towards it. One cannot identify a specific institution or documents that suggest the measures or indicators that have been developed towards
achieving reduction in air and noise pollution (SSATP, 2015).

In 2012 the Lagos transport authority, LAMATA, claimed that the BRT-Lite system had resulted in a 13% reduction in CO2 emissions along the operating corridor, the
literature or sources have not identified any independent assessments of this assertion. Most passengers were previously using other forms of public transport, with only a
small proportion having been attracted out of private cars. However, the use of newer, larger buses on the BRT corridor suggests that there would have been some level of
efficiency gain from the implementation (Mason-Jones et al, 2012).

What are the principal barriers/obstacles that could make broader implementation of LC-HVT difficult to achieve?

Unlike most African cities, Nigeria as a whole, Lagos State, and LAMATA are able to attract significant investments fram both international development partners and local
sources (SSATP, 2015). Infrastructure and facilities for the initial BRT Lite line were financed directly from Lagos State, and LAMATA also has a dedicated source of funds (road
use taxes) which will be used to partially finance future lines (Kumar et al, n.d.).

The Lagos BRT also benefited from ‘strong, forceful support from a politically astute champion’ and was backed by ‘a solid organization with superior administrative and
technical skills and public transport experience’ (Kumar et al, n.d.).

This is not to say that challenges and barriers do not exist. The absence of policies on land use and economic development have led to urban sprawl, increased travel
distances, and increased the price of public transport (SSATP, 2015). Most developments in Lages are unplanned, and public transport costs to users constitute over 20% of
disposable income (SSATP, 2015).

There are no public operating subsidies, and operating profit allowed the loans used to purchase the buses from Tata have been paid back early (Kumar et al, n.d.); while this
has been hailed as a success story, there are real concerns that this renders public transport ultimately not financially viable, and that it leads to high costs for users and
operators (expert interviews).

There are cultural challenges too, where people see the use of private cars as a status symbol. Much personal investment goes into car ownership, thus attempts to persuade
people to stop using them is an uphill battle (expert interviews); likewise, for two-wheelers and bicycles.
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What is being done to implement low carbon transport? What have been the core influencers of the proposed/current LCT interventions?

Nigeria’s National Policy on Transportation (2015) aims to develop an ‘adequate, safe, environmentally sound, efficient, affordable, preferred and integrated transport system
within the framework of a progressive and competitive market economy. Its purpose is to establish a framework that can guide the planning and development of transport
activities in a systematic and sustainable manner for the social and economic development of Nigeria.” A National Cycling Policy and Strategy and a pedestrian manual do
exist in draft form (Jennings et al, 2016), and Lagos state is developing an NMT policy.

The key low-carbon transport measure in Nigeria is the Lagos BRT-Lite, which was launched in 2008, operating aleng a 22 km cerridor running radially out of the CBD. The
BRT infrastructure consists of physically segregated lanes along 65% of the corridor length, exclusive BRT lanes marked by paint along a further 20%, and buses travelling with
the mixed traffic for 15% of the route.

Nigeria is part of the Central and Western African Regional Framework Agreement on Air Pollution (Abidjan Agreement, 2009), which calls for improvement in fuel quality
and the development/implementation of vehicle standards under the transport sector. Nigeria is also working to blend 10% by volume of Fuel-Ethanol with Gasoline (E10)
and 20% by volume of Biodiesel with Petroleum Diesel (B20) for transport fuels, and plans to introduce efficiency standards and the use of LPG / CNG for buses and taxis.

Existing Avoid Strategies Existing Shift Strategies Existing Improve Strategies
Land Use, Fuel Subsidy Removal, Congestion Public Bus Transport, Walking Measures, Cycling Fuel Economy/ Energy Efficiency Standards,
Charging/ Low Emission Zones, Pricing Measures, Green Freight Measures Biofuels, LPG/CNG, Road Infrastructure

Development, Rail Infrastructure Development

Based on NDCs, NCs and BURs

This factsheet was generated by The Partnership on Sustainable, Low Carbon Transport (SLeCaT). Data is based on TraKB Version 0.2.
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