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Preface

The Institution for Transport Policy Studies has been engaged in the three-year “Study of
Long-Term Transport Action Plan for ASEAN” since FY2011, with full support from the Nippon
Foundation. This study aims to recommend long-term action plans to reduce CO2 emissions
from the transport sector in each ASEAN country and the ASEAN as a whole, with the
cooperation of researchers and research institutes in the ASEAN and international and other
organizations with outstanding experience in the transport and environment sector, such as
Clean Air Asia. We have implemented this study project with three major objectives.

The first objective was to conduct a study with a long-term perspective.

Many of existing transport plans deal with a short period of time. For instance, with regards to
the ASEAN region covered by this study, a transport action plan prepared every five years is
the longest concrete transport plan as the ASEAN. At the national level, each country tends to
have transport plans covering a period until around 2020 to 2025. That is, national plans also
tend to be limited to a period of 10 to 15 years at the longest. However, it is well-known fact
that the climate change is an issue requiring an ultra-long-term perspective. We believe that
we stand at a turning point in reviewing conventional traffic planning methods. In fact, our
hearing investigations revealed that the ASEAN region, which consists of developing countries,
also has a need for long-term transport plans. That is a need for long-term transport plans as
measures against climate change.

The second objective was to establish a method to build plans with such a long-term
perspective.

The issue of climate change is an ultra-long-term issue and we adopt the method of
backcasting in which we set a goal prior to analyses to deal with such an ultra-long-term issue.
This means that we need to set a goal for an ultra-long period. However, in the first place, the
traffic demand is said to be a derived demand. Therefore, in order to introduce an
ultra-long-term goal, we need to know the demand of the ultra-long period. Likewise,
present-day transport policies are required not only to deal with measures against climate
change but also to address other immediate problems. Environmental problems include not
only the issue of climate change but also emissions of exhaust gases such as NOx, SOx or PM,
or noise problems. We have not eradicated a basic problem of traffic jams. Policies related to
public transport fares or taxation on fuels are also among such issues to be addressed by
transport policies. The comfort or safety can be also important elements in actually selecting
means of transport. If we ignore these problems, it will be difficult to derive a necessary
transport system for the future. We thus aimed to develop plans with several perspectives as
mentioned above by focusing on the society which always exists behind the transport system
and by deriving a future vision of the society as well as transport needs arising from it.

The third objective was to consider features of the ASEAN.

In terms of features, we have focused on two points. The first features are related to the
transport system. Such features are represented by the necessity of a deeper insight to
para-transit systems which are common in developing countries and by the importance of
marine transport, that is, the existence of regions and countries separated by the ocean. The



second features are related to the perspective as a community. It can be said that the current
ASEAN is a community in which each member country is highly independent unlike Europe
which is also a community. Even if we consider the possibility of its transformation to an
economic community in 2015, unlike Europe, it is likely that each member country will remain
highly independent. Under such conditions, we have implemented our study eventually
focusing on overall policies as a community, in which each member country’s plans are
incorporated and harmonized.

We have conducted our study based on our awareness of these issues. This report will be the
final report. We believe that this study will surely lead to meaningful discussions regarding the
future of transport policies which take the issue of climate change into consideration and the
selection of transport policies to address this issue. Finally, we would like to take this
opportunity to thank the Nippon Foundation again for their support in this project.
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Chapter 1

Study Outline






1.1 Study Outline

In this section, we will provide a brief explanation about basic information on this study project.

1.1.1 Study Background

1111 CO,Emissions from Transport

The International Energy Agency (IEA) predicts that the current emissions from transport nearly account for
one-fourth of the total amount of artificially released CO,, and that the amount of emissions will double in 2050
(reference case). According to that estimate, while the emissions from transport in developed countries will remain
almost unchanged until 2050, the share of emissions from developing countries (non-OECD countries), which only
accounts for about 35% today, will nearly double (approximately 66%) in that same period. In other words, in the
world 40 years from now, the major sources of CO, emissions from transport will be non-OECD countries, which are,
current developing and emerging countries. If the traffic demand is a derived demand of the society and economy,
it is expected that the traffic demand will steadily increase with economic growth and rising populations, and that
this increasing trend will be one of important future challenges for Asia, which will continue to develop for years to
come.

Present (2000) Future (2050)

Emissions from OECD Countries

—

Emissions from non-OECD Countries

Figure 1-1. Image of Shift of CO, Emissions from Transport

11.1.2 Measures against Global Warming

According to the Intergovernmental Panel on Climate Change (IPCC), we need to reduce greenhouse gas emissions
to the half of the current level or by 80% depending on scenarios by 2050 in order to stabilize our climate (to limit
the future rise in temperature to two degrees Celsius or less). Of course, this goal concerns all sectors, not limited
to the transport sector. However, while the goal of 50% reduction compared to the level in 2000 that we suggested

1 TRANSPORT, ENERGY AND CO2, IEA, 2009



in our previous project launched in 2008 (STL/a study on the transport regime considering the global warming)
faced oppositions by some members at that time, it is now deemed as a generalized value. Therefore, the goal of
halving the global emissions in the remaining 40 years is by no means a wrong goal setting.

However, if we set a goal using CO, emissions from transport per capita, even in Japan whose amount of emissions
per capita is the smallest among developed countries, it is necessary to limit emissions to one-fifth of the current
level. In fact, there are very few countries introducing public rail transport systems in urban areas at an equivalent
level to that of Japan and this goal setting is such that a drastic reduction of emissions is required even in Japan, a
country with such a developed public rail transport system.

1.1.1.3 Influence from the Previous Study

In our previous study titled the “Study of Transport System in a Low Carbon Society” (hereinafter, STL), we have
derived necessary policies to reduce CO, emission from transport in the world. STL covered five major regions with
significant CO, emissions from transport (North, Central and South America, Europe, China, India, Southeast Asia:
The share of CO, emissions for the five regions accounts for approximately 80% of the total) and we could obtain
study outcomes which are also beneficial to this study (awareness of the issues). Three major study outcomes of
STL are as follows.

m Existence of transport systems which are unique in developing countries

There are numerous paratransit modes in the regions of Central and South America, China, India and
Southeast Asia and such paratransit modes can be considered as unique transport systems in developing
countries. However, the analytical precision for such transport systems remains poor as we do not have
developed statistics on such paratransit modes as public transport. Despite this statistical problem, we need
to make efforts to depict the future of these unique transport systems in developing countries more clearly.

m High level of awareness on the global warming in Southeast Asia

In the arena such as the Conference of the Parties to the United Nations Framework Convention on Climate
Change, G77, whose key members include so-called BRICS represented by countries such as China, India, and
Brazil in South America, exists as key players of developing and emerging countries. On the other hand, we
have an impression that the position of Southeast Asian countries is overshadowed by G77. However, in the
reality, Southeast Asia is an enormous block in terms of scale of emissions. ASEAN countries are not a solid
economic entity like Europe, and even among ASEAN members, the development level differs from one
country from another. Some countries like Indonesia have already presented clear global warming
countermeasures. ASEAN is also considering the possibility of economic integration in 2015. We thus believe
that we now need to develop strategies in consideration of global warming countermeasures as the region of
ASEAN, not in a larger framework of developing countries.

m Geographical specificities of Southeast Asian countries
The greatest geographical difference between Southeast Asian countries and other regions is that Southeast
Asia has many places which are physically separated from other countries or areas in the same country by
ocean. In particular, Indonesia and the Philippines, which are major ASEAN countries, are nations consisted
of several islands and even among countries which are connected by land, it is not rare to transport goods by
ship along coasts or using large rivers. With the future economic growth, there is a possibility that the water
transport will have further significance.

1.1.1.4 Novelty of Study Methods

In this study, we employ study methods which are not very familiar particularly in Asia, but were partially employed
in the STL project. The first method is the backcasting method, in which we first set a goal and then consider the
path to reach such a goal. It is one of ideas introduced in STL and it has been used for the formulation of long-term
national strategies, etc., in Europe. However, in Japan, it has been employed only partially, in some studies with
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long-term perspectives by actors in global warming issues, etc.

The second method is a process called “visioning”. It is a method which intend to depict the future transport by
developing a scenario for the future society and by using that vision of the future world as a sort of constraint
conditions. It is a method employed through the discussion with Prof. David Banister of the Transport Studies Unit
at the University of Oxford, and studies focusing on scenarios are extremely rare in policy studies in Japan. In recent
years, the National Institute for Environmental Studies depicted two future visions in its research on comprehensive
global warming countermeasures with the target year of 2050. In fact, the scenario planning which became a basis
for this method is often used in the business area to formulate midterm plans, etc. This study is one of new
opportunities to use that new method in the business field in the development of policies.

This study has two novelties, which are, to understand issues from a meta-perspective and to make a
target-oriented policy selection. The traffic policy is a study field which requires to solve an enormous number of
problems at hand, and as a result, we have an impression that it tends to develop strategies from a much
shorter-term perspective than the perspective in the issue of global warming. However, as previously stated,
one-fourth of artificial GHG emissions are attributed to transport and the amount is on the increasing trend. The
transport sector is a field in which we can take a few effective measures against this issue of global warming, and we
believe that it is indispensable to develop strategies with a long-term perspective, which is suitable to address the
issue of global warming requiring a long-term perspective of several decades or a century. This study is a rare
opportunity to introduce such a long-term perspective in the transport sector.

1.1.2 Study Purpose, Target Areas, Period, etc.

11.2.1 Purpose of the Study

We aim to make policy recommendations for the reduction of CO, emissions from transport in ASEAN countries.
Specifically, by setting a target year and targets for CO, emissions from transport (reduction targets) for the ASEAN
region, we seek to derive necessary traffic policies and make recommendations of such policies. In order to derive
traffic policies which are necessary to achieve the goals, we have employed the backcasting method as in the
previous project, STL. In doing so, ASEAN countries will be able to acquire a backbone for the traffic planning with a
long-term perspective in consideration of the global warming, and expect to develop global warming
countermeasures (traffic policies) based on long-term strategies including NAMAs in the transport sector. We will
explain about the goal setting separately, later in this report.

1122 Target Areas

This study covers 10 ASEAN countries (Singapore, Indonesia, Malaysia, the Philippines, Thailand, Vietnam, Laos,
Myanmar, Cambodia, and Brunei). We have divided these 10 countries into three large classifications and applied
different levels of precision. These classifications were defined mainly by considering different levels of available
traffic statistics.

First of all, we have divided these 10 countries into two groups of five major ASEAN countries (Indonesia, Malaysia,
the Philippines, Thailand and Vietnam) and other countries. At the stage of prior examination, we have concluded
that minimum required statistics for quantification are available in the major five countries although they are not
sufficient, and that we have a relatively easy access to such statistics. In particular, with regards to Indonesia and the
Philippines, which are two large countries expected to develop further in the future, we seek to make very detailed
analyses. While we originally intended to include Singapore in these major countries, as it is a country whose GDP
per capita is equivalent or higher than those of developed countries, we have concluded that it can take own
measures like developed countries and although it is a country which is still developing, we have decided to exclude
Singapore from the targets of detailed analyses.



S,

il

Figure 1-2. Target Areas (Countries indicated with darker green are areas in which we have a relatively easy
access to statistics)

1.1.2.3 Subject of the Study

The subject of evaluation in this study is carbon dioxide released from transport in the above-mentioned areas.
Likewise, as in the previous project, we limited the scope of policies covered in this study to “traffic policies”. In
considering CO, emissions from the transport sector, the problem of ambiguity regarding the evaluation of
alternative fuels, etc., would arise depending on the setting of CO, emission factors. Generally, as indicators to
classify emission factors, there are so-called “Tank to Wheel (TTW)” in which we measure emissions from the fuel
tank (Tank) to the wheels (Wheel) and “Well to Wheel (WTW)” in which we consider emissions from the well (Well)
to the wheels (Wheel). We will discuss these indicators in detail later. It should be noted that missions from
production or construction of infrastructures are outside the scope of this study. Likewise, CO, emissions in the use
of electric vehicles, etc. are generally indicated in Well to Tank (WTT). However, in this study, in order to see the
impact of the introduction of new technologies on the amount of emissions, TTW is applied in this study. Details will
be discussed in Chapter 2.

1.1.24 Study Period

The target year in this study is 2050. This study aims to derive policies to reduce emission of carbon dioxide from
transport in ASEAN in 2050 to the defined target value. The period for the policy evaluation using the model is the
period from 2010 to 2050, and the evaluation will be made by making estimates for every five years. As a result,
policies to reduce carbon dioxide will be introduced every five years.



1.1.25 Study Framework

We will seek to reflect policies considering regional characteristics in cooperation with researchers on the transport
in ASEAN. Basically, the model for calculations will be developed in developed countries, such as Japan and UK.
However, in the process of developing the model, with the participation of experts from developing countries, we
tried to take account of problems in Asian region, etc. in the model.

Likewise, we sought to cooperate with experts in international organizations, including for the review of study
outcomes. In particular, we realized collaborations with persons in charge of the transport in the Asian
Development Bank, or with other international organizations such as the International Transport Forum and the
International Energy Agency. For details, please refer to the list of participants attached to this report.

1.1.2.6 Progressive Development in the Future

After the completion of this study year, we plan to continue to manage the model (tool) developed in this study
through an affiliate research organization. As we also cooperate with persons in charge of the transport in
Southeast Asia in the International Energy Agency (IEA) for this study, it will be possible to utilize their experiences,
etc., where necessary. However, users need to make minor modifications for detailed responses in units smaller
than countries (local level). For that purpose, we will provide indirect supports by distributing manuals and other
materials simultaneously. These support materials will be provided in English.



1.2 Study Method

In this section, we will briefly describe the basic information on the study method used in this study project.

1.2.1 Goal Setting

In this study, in order to derive traffic policies to drastically reduce carbon dioxide from transport in the ASEAN
region, we employ the process in which we first set concrete goals and depict future visions for the society or
transport, and then make a concrete policy selection considering such goals and visions. In this section, with regard
to the initial goal setting, we will explain the process of goal setting and relevant problems, etc.

1211 Goal Setting and Backcasting

The reason for setting goals first is that, as previously stated, a drastic reduction of GHG emissions in the future is
required in the current international movements related to the global warming. The international community
believes that it is important to achieve such a drastic reduction in the global society, and that it is an effective way to
actually diminish the impact of the climate change. On the other hand, in the Kyoto Protocol, quantitative reduction
targets need to be determined for developed countries. The method in this study in which we first determine
quantitative goals also conforms to this method in the Kyoto Protocol. In the framework of the Kyoto Protocol for
the next period, it seems that discussions are currently made in the direction of shifting to the voluntary goal
setting. Also in this case, while a more political perspective may be added to the ground of setting target values, it is
expected that the policy of first setting goals will eventually continue to some extent.

As just described, the method of first setting goals and then considering ways to reach to such goals is called
backcasting. Literally, backcasting means looking backward. Looking back from the future that is the goal and paving
the way toward the goal. The biggest difference from the forecast is that in the backcasting approach, we only need
to know the current situation and the goal in the future. For instance, the so-called forecast involves measuring
certain values in the future, but it is not a mainstream work in backcasting. As in the case of the global warming, if
reduction targets are calculated from scientific calculations, by predicting the complex future of the society, we do
not need to set goals themselves. In this manner, in backcasting, goals are often those applied to the fields to be
calculated for exogenous reasons. When this method is employed at a policy level, it is not rare that goals are
exogenously determined as a result of detailed analyses. There are cases where a very simple goal setting (such as
“The public transport in Tokyo is excellent. We thus aim to realize a public transport system which is equivalent to
the one in Tokyo”) is made. In such cases, goals are set without rational analyses of differences between the cities,
although the background of Tokyo where public transport accounts for an important share in transport and that of
the city may be totally different. In cases of the global warming, it is not rare that the reduction target of GHS
emissions that the government set as a policy target is applied as a goal for individual areas after very simple
calculations. In other words, in the policy decision-making process, there are cases where a goal which is different
from the past trend is set. We may say that backcasting, which is a process to look at things from a pre-determined
goal, is appropriate for such cases in essence.

1.2.1.2 Fairness

This study takes over many methodologies from the previous study, STL. The same can be said for the goal setting
and as in the previous study; we use the amount of carbon dioxide emissions from the transport sector per capita
as a basic element for the goal setting. Under the idea that the acceptable amount of carbon dioxide emissions per
capita is equal among developed countries and developing countries, we used the value dividing the current
amount of carbon dioxide emissions from transport (estimated value) by the future world’s population as a basic
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element for calculating the target value, and by multiply this value by each country’s population, we calculate the
ultimate acceptable amount of emissions as the target value. The biggest reason for dealing with this value is the
fairness.

According to the forecast by the International Energy Agency (IEA) and others, the amount of carbon dioxide
emissions from developing countries in 2050 will be more or less the same amount released from developed
countries. It is also predicted that Southeast Asia will be one of the regions with the most signification emissions in
the world, along with the United States, China and India. The biggest reason for such a forecast is the economic
development. Unless special measures are taken, the economic development and the increase in traffic volume
have a positive relation. In the region of Southeast Asia where the economic development is expected to continue,
the future traffic volume will be also on the increasing trend, and unless various measures are taken, it is expected
that the amount of carbon dioxide emissions will also augment with the increase in energy consumption. If we look
at this situation in an opposite manner, a policy which limits the traffic volume would result in impairing the future
economic development. In fact, in the previous study, we were advised from researchers from some countries to
introduce a goal setting which takes the future economic growth into account. Specifically, we were advised to
introduce the method to limit the amount of carbon dioxide emissions by the GDP per capita. In this method, the
amount of carbon dioxide which can be released increases as the GDP per capita grows. It is expected to have a goal
setting which will not prevent the development of developing countries, or to be more precise, which will not
prevent the development of developed countries, either. However, as increased emissions will be accepted with the
economic growth, indicators in such goal settings are not appropriate for the case of the global warming in which
we need to reduce the absolute amount of emissions. The Intergovernmental Panel on Climate Chang (IPCC), etc.
uses the ratio by weight of carbon dioxide (greenhouse gases in the Protocol) to the air capacity for the reduction
target. That is, it is an indicator which allows us to control the absolute amount of emissions at a certain point in
time. With these examples, we can easily understand how meaningless to have a goal setting allowing the increase
in the amount of emissions with the economic growth in the areas expected to rapidly grow economically in the
future.

1.2.1.3 Problems in Goal Setting (Reality)

As we see later in this report, backcasting designates the final goal as a starting point for examinations. Such an
approach is totally different from conventional forecasts. A forecast is basically a method to derive certain values in
the future. In backcasting, however, these are given values integrated from the outside. That is reversing the logical
order of things if we make a forecast to set such given values, but the cases in which backcasting can demonstrate
the most significant effect should be those where the national goals are changed by international agreements. In
this study, we assume cases where reduction targets of greenhouse gases are set at a level higher than the country
level, by international organizations or movements related to the global warming such as the United Nations
Framework Convention on Climate Change. As there are countries like Indonesia in which reduction targets have
been set by a presidential initiative, the new international framework concerning the global warming is moving in
the direction that countries voluntarily present their reduction targets to the international community as in the case
of NAMAs. In other words, in policies regarding the global warming, as the global warming is a global issue, goals
may be set from the outside of the country or at a level which is different from the current trend of domestic
policies. This is a feature which is suitable for backcasting.

Once goals have been set, these goals will be independent from significant changes in the future or uncertain
elements. On the other hand, as we have explained over and over again, the present-day world is rich in changes
and there are risks that unpredicted changes would arise. As these exogenous changes have significant influences
on the future policy development, the flexibility is required for the policy development. However, as goals are set
first, there may be cases where the goals lose touch from the later situation when significant changes arose. It was
the case with Japan, where it became difficult to realize the reduction target of carbon dioxide set by the energy
industry as a result of a long-term suspension of operation of nuclear power facilities. In such cases, or in cases
where there is a significant gap between the current trend and goals, it is highly likely that this approach of
backcasting comes under criticism that it is not realistic. In fact, also in this study, many similar comments were
made by some members.

-9-



In a word, this problem is a matter of degree but it is also a matter relating to the basis of method selection. For
instance, if the country will collapse for sure unless it achieves certain policies, many of policy makers may aim to
implement policies even if such policies seem to be more or less out of point of view from the present perspective,
even by removing barriers for the introduction of such policies. However, when the perspective of the global
warming is one of perspectives to be considered, it may be judged to be an unrealistic perspective after
coordinating with other perspectives. That is, two important issues are concealed here.

1. Uncertainties regarding possible damages by the increased global warming
2. Relative importance of the global warming

While these two elements have a strong relation, we can hardly expect that everyone understands this relation at
the real-life level. First, just like important points in the Kyoto Protocol, many of current global warming
countermeasures are implemented from the perspective of prevention, rather than because of the awareness on
clear relations between the global warming and certain concrete disasters. By proving conclusively that natural
disasters like heavy typhoons are actually attributed to the climate change caused by artificial greenhouse gas
emissions and by linking it to future risks of the climate change, this problem of global warming can be perceived as
an issue which should be given priority over others. In terms of the latter point, it is possible to aim for a balanced
policy selection by introducing ideas of multi-targets or co-benefits. However, when a very challenging goal has
been set, such balance is likely to be limited. Unless the global warming is considered as an important issue, a strict
goal setting can be criticized by various stakeholders even if we may suffer significant damages without it. This
problem may cause frictions such as those between experts with extended knowledge on environmental policies
who tend to accept strict restrictions for environmental reasons and researchers on traffic policies who relatively
tend to criticize such strict restrictions. In particular, there remains a possibility that administrators who have many
problems to solve at hand give a relatively low priority to measures against global warming, which deal with an
issue in a remote future with high uncertainties, and whose causal link with current abnormalities in weather is
vague. The “reality” indicated in the title of this subsection may simply mean a reality but it also actually implies an
aspect of impacts over real problems at hand.

By removing uncertainties from future scenarios or goal setting, we can expect to address this problem to some
extent. Uncertainties here involve not only uncertainties regarding the future but also those in causal links. For
instance, the energy shortage in the near future is more familiar and easier to quantify than impacts on the global
environment and probably has less uncertainties. However, there is no problem as long as the ultimate goal is the
reduction of carbon dioxide. For research organizations, it can be the very objective of a research part. However, it
is not necessary that the driving force at the negotiation stage of the research has the same ground with the one for
the research as a whole. If we are to introduce backcasting as a research methodology, and if we can derive
research outcomes more efficiently by introducing a similar method in the negotiation process, we should also
consider eliciting the reality from that possibility.

We have already explained that a significant gap between the initially applied goals and the current condition or
trend would lead to a sense of distrust vis-a-vis these goals. In a simple term, people would have an impression that
“such goals cannot be achieved” or “it is an unrealistic goal setting”. There is also a way to tackle this problem
head-on. In order to eliminate a sense of distrust regarding the reality that the technique of backcasting will
necessarily cause to some extent, we use predicted values for some of preconditions. For example, in this study, we
make forecasts regarding many of technological factors using quantitative values, through hearings of experts, etc.
As a result, it becomes meaningless to integrate policies for technological development, and the focus of this study
will be at which stage and how such technologies should be diffused. Furthermore, we integrate known existing
policies of each country, as a brake which will not allow us to make a significant change in direction suddenly.
Fortunately, many developing countries only have plans for relatively short periods and the impacts of existing
policies are not vital yet. As we have explained so far, practitioners should consider covering problems in each
method by combining the backcasting method and the conventional method of forecast.
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1214 Target Value in this Study

While we discuss details later in this report, we will describe the goals that we have set for this study in the end of
this section regarding the goal setting. In this study, we use CO, emissions from transport per capita and by
considering the population, we have set reduction targets for each country. According to existing studies by the
International Energy Agency (IEA), etc., we have set the global average of CO, emissions from transport per capita at
1t-CO,/year. The population of 2050 is estimated to reach 9 billion, which is approximately half as large again as the
current population. On the other hand, according to a report by IPCC (Intergovernmental Panel on Climate Change),
it will be hard to limit the increase in temperature within 2 degrees unless we reduce greenhouse gas emissions by
50%-80% of the current amount of emissions. Therefore, as a more conservative setting, we selected a goal of
reducing global CO, emission from transport to the half of the current amount by 2050.

As a result, we set the target value of CO, emissions from transport per capita in 2050 at 0.3t-CO,/year, considering
the increase in the total population in the world (1 1/2 times) in the half amount (0.5t) of the current global average
of CO, emissions from transport per capita of 1t-CO,/year.

In this goal setting, we use only the current total amount of CO, emissions from transport, the target reduction rate
that IPCC derived from scientific analyses, and the estimated value for the future population. Therefore, in terms of
uncertainties regarding the future, this study only involves a factor with the highest certainty (population).

On the other hand, no economic or social factor is included in the goals in this study. For instance, goals are set in
the same scale for countries with vast territories and for city-states like Singapore. In other words, while it is more
likely that public transport is utilized in densely-populated areas like cities, it is not at all considered in this study. In
contrary, it will be not easy to cover the whole territory with public transport in countries like Indonesia which has a
vast territory stretching east to west for 5,000 km and is consisted of countless islands. In other words, the current
method of goal setting would be more realistic if we integrate information regarding land use. In fact, in this study,
we have sought to quantify the relationship between the national land use (including dimensions) and transport by
using numerous statistics. Unfortunately, however, we could not find a way to clearly demonstrate it. As a result,
there may be a room for improvement in these target values.

Likewise, no factor related to the economy is considered in this study. Usually, it is considered that the economic
development and traffic demand have a positive relation and in fact, economically developed countries tend to
release more CO,. Among highly developed countries, statistics show that the transport in Japan is the one with the
least amount of emissions but its CO, emissions from transport per capita still reaches 2t-CO,/year. In Europe, the
amount exceeds 3t and that in the United States is over 4t. In ASEAN, GDP per capita largely differs among member
countries and when we consider their further economic development in the future, not a small number of people
would raise doubts about this strict goal setting regarding CO, which would lead to restraints to the traffic demand.
For instance, it is expected to have a goal setting considering economic indicators. In terms of this problem, we have
conducted examinations from the first fiscal year in this research project and selected a goal setting which does not
consider economic indicators so that it will be a more neutral indicator. Likewise, this study focuses on backcasting
and it covers the decoupling of the economic growth and traffic demand (avoid policies). The goal setting in this
study avoids possible contradictions (elements to be controlled are set as goals from an uncontrolled perspective)
by integrating elements to be controlled in the goals, and we believe that it conforms to the main purport of our
methodologies.
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1.2.2 Visioning

In this study, in order to derive traffic policies to drastically reduce emissions of carbon dioxide from transport in the
ASEAN region, we employ a process in which we first set concrete goals and depict future visions of the society and
transport, and then make a concrete policy selection considering such goals and visions. In this section, we will
explain about visioning which is a process to depict future visions of the society or transport as well as
methodologies which became a basis for the tool. We will explain about the actual tool separately, later in this
report.

1.2.2.1 Limitation of Forecasts

Big Data is utilized in various areas including the business world. We believe that it became possible to put this kind
of new analysis method into practical use only when the improvement of information technologies which enables
us to deal with large quantities of data, methodologies identifying relations, etc. which are not obvious from such
data at first glance, and the existence of large quantities of data which are premises for all of them were combined
together. In fact, even before Big Data, there were numerous attempts to reuse data lying in companies in the past.
However, in the world where data are prepared with papers and pencils, the utilization of such data should have
been limited. Large quantities of statistics in storage and current technologies which allow us to process these
statistics in a moment should have elevated the analytical precision dramatically.

However, even when they use large quantities of data and make full use of the latest information technologies,
most of existing forecasts are made considering the past. By performing statistical processing of data which seem to
be relevant to something to be predicted, we draw a line for the future. When we feel uneasy to depict a future,
we may make several future scenarios (cases) by selecting drivers with significant impacts from quantitative
variables used for a forecast and by changing their values. We may also provide ranges for the possibility for the
future line by adding a probabilistic approach. As previously stated, with the improvement of technologies in recent
years, it is believed that the precision of forecasts is ameliorating. However, the situation is such that most forecasts
hardly go beyond the analogy from the past.

With such an existing method for forecasts, it is difficult to estimate tremendous changes or paradigm shifts which
involve changes in the current system itself. While (we would like to believe that) there were several economists
who predicted the failure of Lehman Brothers, most of economic forecasts should have failed to predict such a
serious economic crisis. While there were experts who warned the following debt crisis in Europe, most
measurement models apparently failed to detect the crisis in advance. In the Asian region, the same can be said for
the currency crisis in the late 1990s. When such events which would significantly change the future system arise,
the judgment on how to handle such events will be important and where possible, it is expected that we prepare
for such events in advance. However, the current forecast method is not very useful in such critical events.

It is presumably because the current forecast method uses the possibility as a keyword. The existing method is the
one in which we depict a future which seems to be the most likely from past experiences, or, a future which follows
the past trend. As long as it focuses on this likelihood, it may not be easy to derive responses for singularity-like
events as mentioned above. Of course, by designing several scenarios, it is possible to seek to depict the uncertain
future more accurately. However, as long as we make forecasts based on past data or statistics, we do not think it
easy to depict situations which have never existed in the past.

On the other hand, the world is rapidly globalizing. We can also say that globalization started more than 100 years
ago. The Age of Exploration was also a globalization in a sense, so as the world wars. We may also say that during
the Great Depression before World War 1l, many countries were caught in the wave of globalization of that period.
Similarly, the “globalization” in the sense that we have used since the second half of the twentieth century may
become a globalization of a certain period for people in the future. However, there is no doubt that the current
globalization is progressing more rapidly than those in the past. In particular, the development of information
technologies not only led to the expansion of existing movements such as distribution of goods and movement of
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people, but also enabled us to rapidly diffuse institutions or systems themselves. Here, we do not intend to prove
whether such trends are uncontrollable moves which cannot be stopped anymore. However, it is necessary to
mention that the period we live in now is more global than ever before and also is rich in changes and difficult to
predict. In particular, when we make an evaluation or analysis on something in the future, we should be aware that
we are in a totally different situation than ever before.

What we are dealing with is the global warming and it is sometimes said that we need to have a century-long
perspective to solve that issue. When we take such a long-term perspective, uncertainties regarding the future
dramatically increase. Furthermore, the society today is complex and rich in changes. Under such circumstances, we
have been continuously asking fundamental questions such as what we should depict for the future, what will allow
us to achieve our goals among all possible elements which would exist or what is our objective in this study. As an
answer to such questions, we partially introduced the concept of scenario planning in this study. This method is
totally different from forecasts. It is also independent from the possibility, the element which binds us.

1.2.2.2 Tool to Think about the Next Step

The objective of this study is to seek a future action plan which takes the global warming into account in the
transport sector in the ASEAN region. However, what is the real objective of such policy research? At the stage of
designing the research, many researchers claim to provide more precise forecasts and derive concrete policies
based on such forecasts. In fact, our objectives include similar descriptions.

However, the real objective of researches regarding policy recommendations is literally to recommend policies. The
reason for making forecasts is because depictions of the current situation or the future will make the judgment on
necessary policies more understandable. For instance, when it is estimated that a person will develop metabolic
syndrome if he continues his current dietary habit, it will be possible to make a recommendation to restrict his diet
or to do some exercise. However, if he is just likely to develop metabolic syndrome at the present stage, unless we
do not think about his future, such a recommendation cannot be derived. In other words, we can think about steps
to avoid future problems only when we make forecasts or think about the future. That is, when we make policy
recommendations, the important point is what kind of policies we should implement. The forecast is a support
system to think about such policies, and for consultants, it is an important support tool to make their clients
understand such policies.

When we see from such perspective, it can be said that what is important in making policy recommendations is
actually the method which allows us to understand what we should do for the depicted future. The most important
thing we can provide to policy makers implementing policies is to inform them which policies they should select.
Forecasts are nothing more than a supporting tool which allows us to accept such policies. It is true that researchers
tend to be attracted to a model with higher precisions which allows us to consider more complex things. However,
researchers need to understand how difficult it is to make long-term forecast, particularly in this changing society.
Creators or users of tools need to pay more attention to extensive policy options or relations among various
intricately-intertwined factors, etc., than simply ameliorating the forecast precision.

1.2.2.3 Importance of Meta-Perspective and Departure from the Possibility

With regards to the ideas we have explained earlier, people may misunderstand that we advocate for rough ideas as
they will not be proved right anyway. However, it is a fundamentally wrong understanding. In a word, the focus of
our method is different from that in conventional method . We will explain this point using the case of metabolic
syndrome as previously mentioned.

Let’s assume a case where quantitative data such as his weight or calorie consumption indicate that he is likely to
develop metabolic syndrome in the near future. In a more understandable index, it will be pointed out that there is
a risk that his waist circumference will exceed 86 cm in the near future. Here, we take the extra step to think about
the same situation. We will see the background of his increasing waist circumference. Then, we may be able to
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know that he is a pastry chef in the making and he has been tasting creams in large quantity every day for two years
in order to learn from the taste of his master. In addition, we may come to know that he is living in the second floor
of the shop where he works and normally, he rarely do physical exercises outside of work. He may be particularly
disregarding for his health because he feels stressed as he cannot see his girlfriend he finally got recently. Through
these backgrounds behind a certain index, his future which was simply predicted may look a bit different.

For example, if he has almost mastered the taste of his master, the amount of creams he steals and tastes may
drastically decrease suddenly. In that case, the risk of metabolic syndrome will draw a different curve from the
growing trend which had been simply predicted. If he is to marry his girlfriend in the near future, it may be also
expected that his state of nutrition will drastically improve. As a result, he may gain weight further or as a result of
the balanced diet his future wife would prepare, his waist circumference would turn to a decreasing trend. Upon
their marriage, he may leave his room above his working place and purchase a house in a remote, quite area. That
will positively affect his physical inactivity and his waist circumference will decrease a bit. We will be able to notice
that the temporal shift of his waist circumference, which just seems to be on a simple increasing trend from
statistics, had various possibilities when we use meta-perspective.

Let’s see his background more broadly. The recent economic recession is also related to their monthly salaries. In
the neighborhood of the shopping area in which his shop is located, the number of children is limited due to the
falling birth rate and many customers are attracted to a large-scale shopping center recently opened in the
neighborhood. He is getting close to 40 years-old and there is nothing left of the athletic he used to be when he
was young. When you became aware of such backgrounds, you will become aware of the possibilities that his living
condition will not largely ameliorate even after his marriage, that his shop may be closed in the near future, and
that he will not be able to lose his weight easily due to his current body constitution even if he quit tasting creams.
If his shop is closed, the trend will be totally different from that in the past. There is a possibility that he may not
choose to continue to live in this area. In that case, you may give up making a concrete recommendation of
commuting by foot and rather choose to recommend doing exercises to develop his body trunk more strongly. It is
because such exercises are effective measures regardless of his environment. Furthermore, some may become
aware that there is a possibility that his waist circumference will not reach 86 cm even without any exercises
because he lost his work. Of course, it is important to do some exercises for his health, but in this case, a
recommendation that he does nothing is totally acceptable as the objective is to reduce his waist circumference to
below 86 cm.

This example explains two points which are different from conventional forecasts. The first point is the importance
of meta-thinking. By seeing the relation among complex elements behind a certain event, we will be able to
correctly understand conceivable possibilities in the uncertain future. It is not necessarily limited to quantitative
data. According to hearsay, in the case of Shell which made the scenario planning famous, they designed the future
scenario also considering the characteristics of the royal family. The surrounding environment of a certain event or
interpretation from a meta-perspective are effective perspectives in understanding hidden elements which would
significantly change the future or driving force.

The next point is the departure from the possibility. In the above case, it is not easy to quantitatively calculate the
possibility that his shop gets closed. However, if we cannot eliminate such possibility considering the surrounding
situation, what we should recommend him? We will explain him about possible futures and provide
recommendations which correspond to these futures as well as recommendations which are commonly effective
for all possible futures. In this case, the objective is not to improve the precision of forecasts or the precision of
future possibilities. It is important to be aware always that the objective in the real sense is not to exclude these
possibilities and provide recommendations which will allow us to address such possibilities.
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1.2.2.4 What Scenarios Present

As in this study, if the objective is to find a step for a next policy, and if it is important to show a path towards a
certain final objective, a scenario regarding the surrounding environment means nothing other than presenting
exogenous conditions to select a way towards the final objective.

Figure 1-3. Meaning of Scenarios

In that case, we may be able to say that a scenario is something to present a direction with a broad range towards
the possible future to which the selection of a policy will lead. For instance, if a rough direction we could obtain
from a scenario regarding the future surrounding environment indicates that we should solve a certain issue with
technologies, it will be more likely that many of selected policies will be related to technologies.

When we provide such explanations, some may misunderstand that we mean the range of the final goal. It is a
misunderstanding that the goal to be achieved in the future has a certain range and we need to select a policy
whose outcomes will be within such range of the goal. In fact, regardless of whether a certain range is set for the
goal or not, what we intend to explain with the above range of scenario is totally different from such understanding.
The range of scenario in this study means a situation where a variety of policies are accepted to some extent within
the range. For example, in the scenario in which we have no option other than conventional fossil fuels, among all
options, the selection of policies related to alternative fuels or new energy sources will inevitably fail to conform to
the surrounding environment. In that case, the introduction of policies related to such new energies is not a realistic
option, and probably will not conform to the needs of the depicted future society. In other words, the scenario
regarding the surrounding environment limits future policies to some extent. However, it has nothing to do with the
goal of reducing greenhouse gases itself. The goal is a goal which is independent from policies and narrowing the
range of policy options does not change the goal. In other words, if we employ the same method as the one in this
study, by developing a scenario, we will apply restrictions which will lead us to select policies that will fit the future
society in the scenario. It is what we mean when we said in the beginning of this subsection that scenarios function
as exogenous preconditions.

1.2.25 Preconditions for Analyses

What we have explained so far may be nothing special for researchers who develop more sophisticated forecasting
models. There exist numerous forecasting models which cover industrial structures, etc. behind GDP and we often
see studies in which a number of future cases are prepared by setting several future visions for the target industry.
What we have described so far might have caused a misunderstanding that we need something which replaces
conventional forecasts. However, the points we have explained so far are nothing other than the idea to divaricate
several future cases. It is a way to notice that the industrial structure is the driving force lurking in the background,
and a method to consider significant changes and complex relations lurking in the background which are not
apparent from simple forecasts. In other words, it is nothing more than one of the ways to explore various
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possibilities in conducting forecasts or analyses, or, to divaricate several futures. In this process, what we see is not
what the future holds but we examine what the future would hold. In a complex, rapidly changing world, by looking
at the relation or combination of complex elements which are difficult to predict, we can see future possibilities
although it is difficult to make forecasts there. By incorporating this method, we believe that we can expect to
prepare concrete policies or countermeasures for possible futures of the global, rapidly changing world.

1.2.2.6 Basic Methodologies to Depict Futures

Here, we will mention to methodologies to depict future visions. In this study, as a way to depict futures, we
developed a visioning tool. The basic design of this tool is based on the method of scenario planning, and by
simplifying and automating the method for various reasons mentioned below, it enables even persons who are not
familiar with the relevant field to design futures. In the previous subsection, we mentioned to the importance to
depict several futures. However, the tool offered in this study depicts only one future at a time. Therefore, in order
to depict several futures, we need to use the tool several times. We would like to clarify in advance that it is
resulted from the link with the policy selection which is a later stage of the process and it does not exclude the
points in the previous subsection. As we see the concrete way later in this report, in this subsection, we will
summarize the way adopted in this study and information which is necessary to understand it.

It was in the 1960s that the method to develop military scenarios began to be used to solve social challenges or
formulate strategies at the private level. This method entered the limelight when Shell prepared the scenario on the
demand and supply of crude oil in the 1970s. Prior to the oil shock, when crude oil was supplied at a low price, they
formulated a scenario with escalating crude oil prices. Although the idea was internally rejected once as a scenario
with the least likelihood, it was eventually accepted after the team explained that the possibility of this scenario
could not be excluded. It was one of the several scenarios existed at the time but it enabled Shell to prepare
responses they should take when crude oil prices went sky-high. The oil shock actually happened but Shell could
avoid significant damages by refraining from making excessive business investments. As a result, it emerged as the
second largest company in the industry after the oil shock. Shell continued to develop scenarios and published a
new scenario last year in 2013.

Now that 40 years have passed since the private sector started to use this method, we believe that various ways
exist in various areas. However, its rough scheme is as in the procedure explained below and we believe that this
scheme is more or less common among different ways. Hereinafter, we will explain every stage of the procedure
one by one.

Set objectives

Collect necessary data or information for scenarios
Identify driving forces

Find scenarios’ diverging axes

Develop scenarios

Examine actions to be adopted

OO WN P

mSet objectives

Before we depict scenarios, we first need to decide for what we develop scenarios. In this study, we set a goal of
drastically limiting emissions of carbon dioxide from the transport sector of ASEAN in the future. For example, if
our objective is to realize world peace, we may set various secondary goals to be achieved. Likewise, if we can
make a quantitative goal setting by using a certain index, it will be one of the criteria for ultimately selecting
actions. It will be also the criteria which can be referred in backcasting from the goal. Furthermore, setting a
timeline is also important. By setting the point in time which will be the goal, it will be possible to depict
concrete scenarios. In this study, in order to set an ultimate quantitative goal, we set an objective of reducing
emissions of carbon dioxide from the global transport to the half of the current amount by 2050 as a
background, and then calculated the acceptable amount of emissions per capita to set a goal for each country
and combine it with the population forecast for each country in the ASEAN area.
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We also suggest considering relevant stakeholders in this goal setting. For instance, in the case of this study, we
have the energy sector as a sector related to emissions of carbon dioxide from the transport sector and we
needed to have substantial discussions to determine how to deal with policies related to the energy sector in
our scenario. Policies related to new fuels such as hydrogen and electricity go beyond the bounds of traffic
policies. The questions of whether we should consider these policies as those to be controlled by the scenario or
we should understand them as exogenous elements which come from the outside of traffic policies are closely
related to the reasons for developing scenarios. In this study, with a view to make policy recommendations to
ministries of transport or relevant agencies of ASEAN countries, we decided to consider many of energy policies
as exogenous elements, which are problems outside the scope of issues to be controlled by policies. If they had
been considered as national strategies, we would have address energy policies within the scenario as policies to
be controlled. In this way, it will be possible to develop clearer scenarios by clearly supposing the scope and
objective of analyses, which are, possible beneficiaries of recommendations and reasons for making
recommendations when we set goals.

mCollect necessary data or information for scenarios
The process which requires the longest time is this data collection. In particular, as in this study, when a study
covers developing countries with limited statistics or data and deals with the transport sector in which statistics
or data are further limited, and when we cannot expect available data to be accurate, the availability of data will
be one of the most important factors which affect the quality of scenarios.

Here, we will need to consult knowledge or experiences of experts in two points. The first is information on the
availability of data or statistics. For example, in the case of statistics on transport, it is not rare that data or
statistics which are common in developed countries are not available in developing countries. The definition of
passenger vehicles may differ from one country from another. In the case of developing countries, especially in
countries where the automobile inspection system, etc. lacks precision, it will be necessary to look at the
number of unregistered vehicles or that of discharged vehicles. We need to consider the definition of paratransit
modes which are unofficial transport systems. Helps by experts with relevant knowledge will be very beneficial.

Furthermore, their extensive experiences will be beneficial in selecting important elements to depict future
transport. For example, their answers to simple questions (such as “what will be the biggest difference between
the urban transport in Manila 20 years from now and the current urban transport in Manila?”) will serve as a
useful reference in finding driving forces in the later stage of the process. Experts here are not limited to experts
in a certain area. In considering the society as a whole, knowledge of experts on economy or politics will be also
necessary. In actual cases, we think it is rare to refer to opinions of various experts by holding meetings, etc.,
from this stage. However, if time and funds allow, we should consider organizing meetings from the stage of data
collection.

In this study, as minimum data and statistics are already ready in the tool with helps of experts from various
countries, we will not take time for such meetings in this process, except cases where we add data and statistics.

mldentify driving forces
Once we set goals, measured targets and collected necessary data and statistics, we hold discussions gathering
stakeholders. If preparatory works are done and there is an excellent facilitator, the later stage of the process will
be completed with intensive discussions of a few days. However, the process hereafter will be the very core of
scenario development.

At this stage, we identify elements which have significant impacts on the future (driving forces). Potential
elements include both quantitative data and qualitative information. When we assess a society, its GDP and
population are quantitative elements and these are also important driving forces. What is more complicated is
that when such elements have a hierarchical structure which is determined by other elements, it is common
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that such elements have a structure in which these elements are intricately interrelated and cannot be simply
identified.

Among methods to derive such elements, the most known one is PEST analysis. This is a method to classify the
environmental information surrounding a certain event into the following four categories and determine
relevant elements by using the classified information as clues.

Political elements (Political)

Economic elements (Economic)
Societal elements (Societal)
Technological elements (Technological)

A OWN P

We seek to make analyses by largely setting these four directions. In recent studies, there are cases
incorporating new elements such as the environment or energy in the E part, in addition to economic elements.
As previously stated, this PEST analysis is used to examine the environmental information or status of change of
the targets.

Political Elements Economic Elements

" S
"9‘ -—@

Societal Elements Technological Elements

Energy

Figure 1-4. PEST Analysis (From the FY2012 Report)

While PEST promotes understanding by simply classifying the society into four classifications, when we actually
seek to derive elements, it may be difficult to identify all elements as categories are too broad. In scenario
planning in the business area, there exist cases using categories such as society, technologies, economy, business
methods, natural resources, politics, demographic situations, international, laws or environment. As we also
explained in the FY2012 report, we set 10 axes by reference to “Quiality of Life” (QOL) which is commonly used
to define a society in Europe and ultimately set more than 60 elements in our previous project titled Study®f?
Transport8ystemiha@RowearbonSociety . As our theme is transport, we focused on elements such as land use
while elements such as business methods are not included.
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Population Economy

Living Environment Labor

Health Security

Education Energy

Land Use Culture

Figure 1-5. Component Axes of the Society in the Previous Project (10 Axes/ From the FY2012 Report)

In this study, we eventually set five categories and set approximately 80 elements below these categories in the
tool. Furthermore, by enabling to set these categories and elements separately for each area (cites, inter-cities,
etc.), we achieved to develop (a) more detailed scenario(s). Specifically, we determine elements which
constitute the society by answering several hierarchized questions interactively and set an overall vision of the
society. Currently, we use differences with the society which is supposed as BAU for questions and we derive a
future society by considering these differences.

Large
Classification Secondary Questions Determine an ultimate vision of the
) society by answering them.

Figure 1-6. Process to Develop Images for the Future Society

Essentially, what is the most important in this process is to clarify the mutual causal link among driving forces
while deriving driving forces affecting the scenario. However, if we develop all of these logics into a program, it
will be difficult for users to add societal elements later as needed. Therefore, we redefined the notion of the
block system described in the FY2012 report into an interactive system, and in place of using binding logics, we
decided to explain the impacts that elements would have in questions. In doing so, not only we could cover the
problem in the block system, that is, the ambiguity of logics to some extent but also we could improve the
system so that we can subsequently add elements which cannot be considered at the present stage due to the
lack of data, etc., although it is not easy. We will discuss details later in this report.

mFind diverging axes for scenarios
After selecting driving forces, we will determine the elements which will divaricate scenarios among these
driving forces. Here, we will explain about two ways to determine such diverging axes.
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The first one is the way to determine diverging axes by the uncertainty of elements and the significance of
impacts. Using these two axes, we depict a matrix with four squares. The first thing we should focus on as a
diverging point (element) of a scenario is the one with a significant impact and high uncertainty. While it has a
significant impact, it is not clear how it progresses in the future. It is the very point which divaricates the
scenario.

High Impact

High Uncertainty

Figure 1-7. Example of Classification for Scenario Divergence

According to this idea, while an element with a low uncertainty like the population is a driving force as it has a
significant impact; it is likely that it is positioned in the second place as a group. Likewise, the progress of
globalization, etc. is considered as a predetermined course to some extent and it also has a low uncertainty.
However, it surely has a significant impact and it will be thus placed in the second-place group. However, when
we consider the notion of degree in the progress of globalization, and use it as a more concrete indicator which
is not simple With-Without, it will be possible to further emphasize its uncertainty.

Actually, it seems more common to capture driving forces by the magnitude of impacts, rather than the
uncertainty. We believe that it will be easy to make discussions if we consider the uncertainty in this framework
and determine ultimate diverging axes.

The next is a way using the Iceberg analysis. We mention to this method in the 2012 report. It is a method in
which we made a classification in which the uncertainty increases as we go deeper in an iceberg and by linking
each element, and identify the element which comes up to the surface of the water, that is, the element with a
high certainty as the diverging element.
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Figure 1-8. Iceberg Analysis (From the FY2012 Report)

In this study, we adopted a way which is close to this iceberg analysis. However, as previously mentioned, the
tool developed in this study does not divaricate the scenario and aims to depict a future scenario which
corresponds to a policy selection. We take a process of actually selecting among numerous divarications by
interactively answering to nearly 80 questions per area in the visioning tool offered. In other words, we will
naturally select a future society. What is underlying in this process is the existence of an ideal vision of the
society that always lays in our mind in depicting a future scenario. Some earlier studies first set an ideal society
or desirable society. Rather than first defining the society, we first set the type of society that we wish to live in
or transport which we wish to realize at the stage of scenario development. We then examine policies which will
lead to the ideal society and transport. In that case, the scenario itself will be the one incorporating a sort of
future goals. If we set this kind of goals like an ideal society and depict a scenario which will lead to such goals,
we may take the same process as backcasting as we see later in this report. We believe that the combination of
visioning which is a process to develop a scenario by considering possibilities in a future society and depicting it
first, and backcasting which is a method to derive means (policies) to realize a certain goal in that society is an
ultimate combination to depict a path to the future we wish to attain. As just described, adopting the method of
scenario planning to define a society to some extent is a unique feature of this study.

Generally, the divarication of two axes is often considered to depict a scenario which can be shown
dimensionally (that is, four scenarios). However, we believe that the number of scenarios differs from one case
to another. For instance, the scenarios regarding the reconstruction from the disaster in Tohoku present more
than four scenarios dimensionally by considering divarications along the timeline. Likewise, the reason for
showing scenarios dimensionally is simply because it is easy to depict and there is no problem to have a smaller
number.

mDevelop scenarios
Then, we put these divaricate scenarios together. In many cases, the thing which is completed first in this
process is a snapshot of the target year. In this study, it corresponds to the vision of transport (or the society) in
2050. It is also common to attach images or titles which are easy to understand. In this process, we will examine
the status of the target in a certain year by reference to classifications, etc. in the pre-determined scenarios and
then, work to narrow them down into one story.
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In most cases, the story a causal link with the timeline. In other words, from the snapshot (a still image)
mentioned above, we need to depict a scenario to reach there. In Japan, it seems to be common that the terms
“case” and “scenario” are used without making a clear distinction, but the scenario is just like a scenario in
movies or TV programs and we need to incorporate stories there. By the way, the scenario is often depicted in a
retroactive way from the point in time supposed in the snapshot. In this process, we will depict an almost same
process as backcasting explained below (considering what to do retroactively from the goal point) by using the
causal link of elements and combining timelines. The story like the one a future person would tell by recalling
the past will be a scenario.

One of the points to be noted in this process is that we need to consider the consistency, etc. with those which
are already predicted to some extent. For example, it is likely that the credibility of the story as a whole will
significantly decline if there is any contradiction between a given thing and relevant elements. For instance, we
can easily understand that the scenario involves a critical problem if we depict a scenario in which gas is
produced from a gas field earlier than 2020 although it is physically impossible to start the operation of the gas
field before 2020. In cases where we deal with a thing which is not given thing, it is possible to make some
adjustments even when the current plan exists as a controllable element.

We believe that this process is the most creative in the whole procedure. It is a process to build a story from
nothing. Conversely, depending on the creativity of persons who is in charge of scenario development, an
uninteresting story may be created. When it was prepared by an excellent facilitator or a person with extensive
experiences, a story like in the movie may be developed. We can freely describe the story: We may depict a
future economic crisis in Asia having a bank staff in Singapore as a protagonist or we may depict a future from a
third-person political perspective like in a diary of an assistant to the prime minister. Such dramatizations can be
negatively taken in Japan but the essence of scenarios is a story incorporating causal links and time as we
explained above. We believe that all we need to assure is that participants select a way which is the most
understandable for others despite various cultural backgrounds.

However, in this study, we did not adopt this kind of active scenario development. First of all, as we provide a
tool which can be supposedly used individually, we needed to keep in mind that scenarios are basically created
by one person. While this creative process is the most creative one in the whole process, it is likely that a user
who is not familiar with such works will suffer significant birth pangs until the completion if he or she is to
develop a scenario alone. In fact, even if a scenario is collectively developed, this process takes the longest time
in the whole process. Furthermore, when a scenario is formulated like a story, it will be more likely that the
reality of the whole scenario is questioned when it is prepared by a person who is not familiar with such a
process. As previously stated, a bank staff in Singapore who was created to depict an active story is an imaginary
case which does not exist in reality. When we deal with the future which is an uncertain thing, many people will
have negative images about incorporating further fictions. Therefore, we design this study so that we can depict
the future by combining the outcomes selected through the visioning tool.

mExamine actions to be adopted

Finally, after we developed future scenarios, we will examine actions or countermeasures (policies) to be
subsequently adopted to achieve the objective. In this study, in order to depict the future of transport in
consideration of the global warming as well as the policy selection to attain there, we introduced two stages
which are visioning for scenario development and backcasting for policy selection. In a sense, the latter,
backcasting, is same as the process we explained in this section. However, we incorporated a process to select a
direction of policy selection at the later backcasting stage beforehand, in the scenario development, that is, after
we selected societal elements. While quantitative evaluations or many selection options will be required for a
detailed policy selection, by making a summary immediately after thinking about a future society or transport
and selecting a rough direction of policies, we sought to improve the affinity of the two different processes,
which are visioning and backcasting. Specifically, we will select the direction to adopt CNG as a future
automobile fuel in the process of visioning, and examine how we use that fuel in backcasting.
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1.2.2.7 Visioning in this Study

So far, with regards to the process to develop a scenario, we have explained the method of scenario planning as a
premise for the methodology of the visioning tool, which is a scenario development tool we have developed. We
have already explained about some of differences with the tool in this study and we will see details on how to
handle it later in this report. In the end of descriptions on visioning, we will describe the features of the tool as a
whole, its use, its position, and etc.

First, in this tool, we sought to realize a design which enables a user with no scenario development experience to
make a scenario without supports by experts. Specifically, it has the following features.

® Almost all items will be completed just by answering interactive questions
® Provide information which can be used as references in answering questions

For example, constituent elements of the society to be found in stakeholders’ meetings, etc. are essentially preset
in the tool. Likewise, the relationship of these elements is also set in advance in a simplified manner. These
processes are essentially obtained through discussions with many stakeholders. By incorporating what we have
discussed in our project as preset elements, we designed our project in a way that a user can attain a scenario
which is an ultimate outcome just by answering questions asking for his/her opinion about the preset elements. By
doing so, while there remains a possibility that the scenario may not fully fit to the target region, our project is free
from the risk of not selecting important societal elements.

Actually, as the above primary discussion process will lead to changes in opinions of experts in the region concerned
and as it will enables us to address minor regional differences, we should organize such discussions where possible,
and develop scenarios. One of the objectives of this tool is to widely provide visions other than conventional simple
forecasts or future designs based on trends, through experiencing the scenario development. While it is possible to
individually design a scenario by using this tool, by organizing stakeholder meetings based on the outcomes, etc. of
this tool, it is expected that even a beginner in the scenario development will be able to realize a facilitation of
meetings of a certain level alone.

1.2.2.8 Problems in Actually Introducing Visioning

The issue of global warming is a super-long-term issue. It is self-evident that we need to develop strategies against
such an issue with a long-term perspective. However, as there have been numerous immediate and urgent
problems in the transport sector, many of transport-related strategies tend to have a perspective with a shorter
time scale, at least than those related to the global warming. The introduction of so-called transport infrastructures
such as expressways and railways actually requires a perspective of several decades and many of them should have
been actually planned under such a long-term perspective. However, in cases of planning of target-oriented policies,
especially when there is a significant gap between the goal and the current situation or trend, many of them are
rejected because they are considered unrealistic. In fact, the determination of what is “realistic” and what is
“unrealistic” is an issue which always arises, especially when we develop long-term strategies. One of possible
solutions for this problem is to introduce a scenario as we explain here and consider future actions not based on a
probabilistic judgment but from a perspective of possibility. In other words, we consider future actions not by the
probability in the future but by the possible existence. This method seems to be a logically sound method but in the
actual application, it has problems which cannot be avoided by its logic. Prof. David Banister of the University of
Oxford is an expert of policies in the transport sector and an authority for long-term scenarios. For instance, he
points out the importance of the following three perspectives in introducing long-term scenarios.

1. Research perspective

2. Political perspective

3. Economic perspective

Among the above perspectives, the method for scenario development adopted in this study is the research
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perspective. It is a method to set an ultimate goal and introduce necessary policies to achieve such a goal. However,
researchers, etc. who wish to introduce this method need to examine actions considering other perspectives. The
political perspective is, in short, an election cycle. Particularly in cases where the ruling party changes at every
election (for instance, cases where competing two large parties govern a country, etc.), as a result of an election,
existing political policies may shift to a completely opposite direction. This cycle is usually a cycle of four to five
years (in some cases, a shorter cycle) and stakeholders with this perspective are more likely to make judgments with
a relatively short-term perspective. The economic perspective is a cycle of funds. While the infrastructure
investment, etc., usually requires a long period to recover, if the investment is made for a business-oriented
purpose, we need to also examine short-term outcomes. The business fluctuation is also a very important issue. In
this manner, stakeholders assess policies in different timeframes. In this study, it is possible that the existence of
stakeholders who tend to make assessments in the short run becomes a practical barrier for the introduction of a
long-term perspective. In contrary, when we make a policy assessment for a shorter term, the value of the
long-term perspective will relatively decline.

When we introduce an idea or a method which does not exist in the existing mainstream, we need to examine
responses to stakeholders with different opinions. They are not enemies in considering the future. They just have
different perspectives, etc. For instance, in a country with the two-party system, we should consider coordinating
with the both parties. In a nation with a strong bureaucracy, it is necessary to consider cooperating with
administrative agencies, rather than politicians. In a decentralized nation or a multiethnic country, the cooperation
with local authorities, ethnic groups or stakeholders may enhance potential to obtain outcomes more smoothly.

Among above perspectives, a short-term issue may arise more than once in a long-run. As we explained with the
term “cycle”, as long as radical measures are not taken, it is likely that we face the same issue again. If we imagine
the case where an election is organized every few years, it will be easy to imagine that such an issue arises several
times. In actually introducing the long-term policy development, we believe that the selection of stakeholders and
discussions in depth with them will be important.

1.2.3 Backcasting

In this study, in order to derive traffic policies to drastically reduce carbon dioxide from transport in the ASEAN
region, we employ the process in which we first set concrete goals and depict future visions for the society or
transport, and then make a concrete policy selection considering such goals and visions. In this section, with regard
to the process to make a concrete policy selection which is the final stage of the whole process, we will explain
methodologies which became a basis for the tool. For the actual tool, we will see separately later in this report.

1.23.1 What is Backcasting?

Backcasting means first setting a goal and then deriving necessary actions to reach there. In other words, the
ultimate objective of this stage of the process is to depict actions to be taken to attain the goal.
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Figure 1-9. Conceptual Diagram of Backcasting (From the STL Report)

This is by no means a new concept. On the contrary, we use this method at the individual level quite often, when
we manage our works. In particular, in the situation where a clear deadline is set, the tasks which should be
completed by that time will be the final goal and the final year (time) and the work to consider tasks to be
incorporated in the process from present to the final goal and timings of such tasks is nothing other than
backcasting. There should be various constraint conditions such as phone calls from other clients, responses to an
urgent trouble, drinking parties or personal affairs, and there are many possibilities that sudden events arise. It is a
method to continue to perform tasks without losing sight of the goal under such circumstances. It is a very familiar
management method for us, which is not limited to the work situation but is also introduced as a mean for
self-realization.

There are many cases in which similar methods are used in a research or a long-term policy planning by the
government. The formulation of long-term policies in Sweden and recent studies related to the global warming are
well known examples. However, in considerations regarding many long-term policies, the conventional forecasting
approach is often adopted. It is so-called forecast. There are several reasons to adopt this approach.

First of all, its precision or method is getting more sophisticated every year. At least until the invention of the
calculator, the best forecast we could expect should have been the one using a dozen of formulas. However, the
complexity that a forecast can deal with has rapidly increased with the use of computers in economic forecasts, etc.
As in the recent case of Bid Data, the amount of variables and data which can be dealt with has grown than ever
before. Such developments enabled us to incorporate minor variables or complex data which could not have been
dealt with into models.

The second reason is the target period. For example, it is said that in order to predict the next 10 years, we need
data for 20 years, a period of twice as long as the one to be predicted. If the period to be predicted is relatively
short, if we use the computer system and statistics of present day, it will be possible to make calculations at least for
developed countries.
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The fact that statistical methods have been further generalized than before can be also cited as a reason. Software
for statistics is now available free of charge and once he or she gets familiar with the operation, even a student can
instantaneously analyze a complex calculation which required a long time 30 years ago. Like this, the fact that the
number of human resources engaged in statistical analyses have increased significantly and that the understanding
in this field has been improved should be also an important change.

However, such forecasts have not been necessarily used to deal with long-term issues. When the Club of Rome
submitted a report regarding the sustainable development, they used the system dynamics (SD) model, rather than
the so-called econometric model. While this SD model which examines possible movements from the relationship
among elements does make forecasts, it focuses on future behaviors, rather than the numerical values obtained
from such forecasts. It captures the society as a system and essentially uses the analytical method which has been
used to promote an industry’s efficiency, etc. to depict the future society.

In a theme which requires a very long-term perspective like the issue of global warming, methods are changing
further. As previously stated, the reduction target of greenhouse gases in 2050 has been already calculated using
scientific calculations. In other words, the goal setting for the reduction of emissions in 2050 was calculated on
scientific grounds. That is to say, in an extreme argument, a forecast on the amount of greenhouse gases released
from social activities is not necessary at this stage. The value to be predicted using forecasting has been already
obtained from other calculations. What is actually needed at this stage is a way to attain this value.

We will explain further using the above conceptual diagram. BAU (Business As Usual) shows an extension of the
current trend. This is the forecast for the case without significant behavioral changes and in this study the upper
right edge of this curve will be the amount of carbon dioxide emissions in the target year. The goal is to limit the
amount of carbon dioxide emissions in that year to the point which is indicated far below. What we should consider
is a way to attain that goal. Specifically, we need to quantify actions or policies which will limit emissions of carbon
dioxide, and bend the curve down to the goal by selecting such actions or policies by the target year. This is the
backcasting in this study. While the National Institute for Environmental Studies is engaged in comprehensive
studies including scenario development and backcasting in Japan, it is still a rare approach in Asia.

In many studies or policies, we consider policies based on forecasts, on the basis of the current development trend
and etc. However, as we explained in the subsection on visioning, in this rapidly changing global society, the
precision of forecasts is decreasing. It will be easy to understand what we mean if you imagine a sail in a storm, but
what is needed under such circumstances is not a regular operation. In the case of sails, the destination should be
pre-determined in most cases. Sailors will thus adjust course and take various measures while always keeping the
objective of arriving at the destination in mind. In other words, it will be necessary to have an environment which
enables them to be always aware of the objective, the capacity to determine the route which will lead to the
destination in a storm, and the flexibility to deal with minor changes in cool blood and promptly. In fact, as its name
shows, backcasting originally only dealt with one of the above points, that is, being aware of the objective. However,
we made it possible to freely change combinations of policy selection at any time, by providing the method of
policy selection as a tool. The process of scenario development as previously mentioned is a tool to assess the
impacts that environmental changes would have on transport and it can be also considered as a method to assess
the impacts that a storm would have on the ship course. As a result of not holding a zero-based meeting to amend
policies, the speed of response to changes will dramatically improve and we will be able to get close to more
flexible responses.

1.2.3.2 Differences between Forecasting and Backcasting

A big difference between forecasting and backcasting is their target. In forecasting, the ultimate terminus ad quem
is the target in itself. In other words, it is a method we use when we have no idea about what the future holds. On
the other hand, in backcasting, the goal is set from the outside as we explained earlier. In other words, we do not
know what would be the ultimate point as in forecasting. The objective of this approach is to find a necessary
approach which is required to attain the pre-determined goal and a path towards the goal. In many cases, the
future to be attained is already given for various reasons, and what we do not know is the way to reach there.
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However, in reality, the boundary between the two approaches is often vague. Also in this study, calculating
quantitatively the effects of introducing policies means calculating in a positive direction (from present to the
future). Of course, it is not conventional forecasting in which we examine trends, we do not assume a system which
totally deviates from the current paradigm. Conversely, there are cases where backcasting is performed using a
forecasting model. For example, MoMo (mobility model) of the International Energy Agency (IEA) is a model to
predict energy consumption or emissions in the transport sector and performs the same analysis process as
backcasting by separately setting CO, reduction targets in the scenario analysis.

Table 1-1. Differences between Backcasting and Forecasting

Backcasting Forecasting
Origin of Goal point Starting point (present in many cases)
Evaluation P gp P y
Target Way to attain the goal Goal point
g (what to do) (what happens)
Examp_les of What should we do to halve CO, emissions Wh.at w ould be the possm_le amount of CQZ
Possible . emissions from transport if we keep on this
. from transport in the future?
Questions way?

If we are to define backcasting with our experiences of these last six years, it will be a very simple definition. That is,
as previously mentioned, to set a target value first, and think from that point which is a starting point. If we make
evaluations using a model whose objective is to make forecasts, if we set a goal in the same manner and select
policies so that we can reach there, it is also backcasting. We should recognize that what we should focus on is not
the type of tools used in the analysis process but the target of such process.

Paradigm shift? —

|
|
|
|
1= Extension of the
existing trend

Present time

Figure 1-10. Shift which is Difficult to Predict

In fact, differences are not limited to what we have explained. By having a future as a starting point, there is a merit
that the study is likely to be away from current constraints. When we see the future from the past and present, we
will be more likely to be affected by past trends. However, the degree of such influences will be alleviated by
keeping backcasting in mind. Likewise, backcasting is effective in dealing with long-term cases. In particular, when
economic activities are incorporated as elements, and if it is for a period of 10 years or more, it is likely that changes
which overturn the existing trend arise. The most recent cases of such changes include the economic downturn
precipitated by the Lehman Brothers bankruptcy, the debt crisis in Europe or the Thai baht crisis in the end of 1990s
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in Asia. When we consider political elements, the current political disorder in Thailand is an event which was not
predicted 10 years ago, so as the market liberalization in Myanmar. These changing points which largely shift the
existing trends are not easy to consider in advance in an ordinary forecasting model. As we mentioned earlier, it is
possible to incorporate such changes in forecasting conditions as scenarios. However, the number of researchers
who were able to incorporate many of the above events as scenarios should be limited.

In the case of backcasting, we can make a policy selection with fewer influences from these changing points than
forecasting. It is because some backcasting cases do not use something predicted as the goal which is a starting
point of the process. Such cases include goals set on impulse or targets selected from a totally political judgment.
For instance, while reduction targets of the global warming are calculated based on scientific knowledge and
countless scientific or physical formulas should be related behind such goal setting, the goal is not necessarily
limited to those predicted. However, if these reduction targets of the global warming are set strongly depending on
the outcomes of a certain forecasting model, uncertainties in forecasting will be also integrated in the future goal.
In particular, if it is a goal calculated based on a forecasting model which deals with a complex society including the
economy, politics or social activities, it is likely that the calculation has a higher uncertainty than those based on a
physics or science-based model and as the period to be predicted gets longer, the uncertainty will further increase.
The merit that we will be partially free from that risk by using backcasting will be important when we deal with a
long period as a target.

1.2.3.3 Treatment of Forecasting in Backcasting in this Study

In this study, we could not clearly overcome the above differences between forecasting and backcasting. As a result
of several consultations with local experts or stakeholders, we introduced forecasts as given BAU in our backcasting,
and we estimated the ultimate impacts of introducing policies by considering the change rate from BAU. In other
words, the uncertainty of forecasting remains in this study. This is the judgment considering the facts that a
reduction target of greenhouse gases at a mid-term level had been adopted in Indonesia which is the largest
country in ASEAN and the goal had been set based on the reduction rate from BAU. In doing so, while we took a risk
that the degree of difficulty to attain the ultimate goal (as it is the amount of carbon dioxide emissions from
transport per capita, this goal uses the future population which is a very solid forecast and the amount of carbon
dioxide emissions in 2000 which exists as a past record, and thus has a very low uncertainty related to forecasting)
will significantly vary depending the adopted BAU, we could make it possible for each country to integrate their own
forecasting outcomes in the model and use it in the development of national strategic goals.

Predicted BAU

Policies will be calculated as
reduction rates and the
total will be the effect of all
policies.

i \

S
' \
/

Present time Goal point

Figure 1-11. Idea of Backcasting in this Study
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1.2.3.4 BAU in this Study

As previously stated, backcasting in this study enables us to quantitatively determine whether we can ultimately
attain the goal by calculating the reduction rate from a given case (BAU). As we have also explained earlier, the
precision of this BAU case will have significant influence over the precision of this model. Basically, for BAU, we plan
to adopt the one estimated by leading transport experts in ASEAN or an estimated figure by the government.
However, we should also pay attention to the definition of BAU.

BAU (Business As Usual) is essentially the case following the current patterns. However, a slight gap in
interpretations may arise in this term of “Usual”. That is a difference between the idea that we should consider the
case incorporating what should be included in the current trend of policies as BAU or the one considering the case
not adding anything other than those already incorporated as BAU. In this study, we basically selected the latter. It is
because there is a risk for overlapped calculations if we introduce BAU in the former meaning, as we have
incorporated existing policies or policy proposals so that they will be replicated in the model. As a result, while we
use the term “BAU” by definition, what we mean by that term may be actually close to designations such as
“Without Case” or “Do-Nothing Case”.

In order to adopt this method, in this study, we incorporated existing policies related to the global warming
separately as data, as well as those published as future policy plans. However, with regards to future policy plans
which are not indicated quantitatively, it is possible to make changes in their degrees, etc. Likewise, even when they
are indicated quantitatively, it is also possible to make a sensibility analysis or other estimates by setting different
degrees and it is designed in a way that administrators, etc. may make trials by analyzing impacts on a trial basis, etc.
when they use this model.

BAU in cases where we do not add anything other than
policies which are already incorporated
(BAU adopted in this study)

::'/BAU in cases where we continue to add
policies
(Line following the past trend)

Present time

Figure 1-12. Definition of BAU in this Study

1.2.3.5 Policies in Backcasting in this Study

By calculating the impacts of a policy (reduction rate) from a given case (BAU), we will determine quantitatively
whether we can attain the goal. In other words, the policy needs to have the reduction rate of carbon dioxide as its
variable. In the same time, it will be possible to consider the timing of introduction by having the introduction year
or period as policy elements. Furthermore, we incorporated the time lag between the introduction of a policy and
the emergence of its effect. It is thus possible to calculate impacts of policies without immediate impacts by using
this parameter.
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policy impact valid period of the policy
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Figure 1-13. Image of Policy Impacts

When we turn this figure upside down and subtract the amount shown by the upside-down line from the BAU line,
we can obtain the amount of carbon dioxide emissions considering the impact of a policy quantitatively. Essentially,
a policy impact is not necessarily shown with a simple line shape but it can be depicted by various curves such as
learning curve or a step-like line depending on policies. Here, in order to simplify to facilitate understanding, we
depicted BAU in a wedge (line) shape. Backcasting in this study has a same meaning as combining such
wedge-shaped policies innumerably and doing subtraction.

This wedge-shaped dimension shows the efficiency of reduction (reduction amount per unit) considering its
quantitative elements (diffusion rate, etc.). In other words, if a policy has a wider impact, its reduction rate will
accordingly improve. Likewise, a technology with higher reduction efficiency will lead to a higher reduction rate
compared to cases where other technologies are adopted.

Furthermore, while some policy impacts may be time-limited (a special measure for a limited time, etc.), it is
expected that many policies continue to have impacts on a long-term basis. In particular, most of policies in the
transport sector which are related to CO, are expected to have long-term impacts. Therefore, in this study, it is
expected that the amount of emissions will gradually show a downward slope with additional policies, when we
introduce several policies in different timings.
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Figure 1-14. Image of Impacts of Introducing Policies

Policies in this study mean policy packages. In this study, we divide policies into two different levels, which are
packages and measures. A bundle of several measures is a package but the relation between the two is not
necessarily simple, as a measure may be also incorporated in a different package. We conducted studies so that we
can replicate, where possible, measures and packages including their complex relations in the model, through
calculations using the impacts of measures. However, we decided to limit the policy level covered by this study to
the package level, because many of evaluations of policy impacts referred for our quantification are those at the
package level. Likewise, while we would use evaluation outcomes in developing countries where available, policy
evaluations are often available only in developed countries. We thus incorporated them in the model on the basis
of values in developed countries.

There exist policies (measures) which shift policy impacts. Such policies include a subsidy policy to facilitate
replacement of vehicles taken as a measure to encourage the popularization of low-pollution vehicles. It is the case
of a subsidiary measure which aims to achieve the goal of the popularization of low-pollution vehicles in five years
when the replacement to such vehicles is predicted to take 10 years, by incorporating a strong subsidy support in a
measure to promote the popularization of low-pollution vehicles. In this case, even if the policy does not affect the
ultimate number of low-pollution vehicles, the speed of introduction of that policy will be accelerated for reasons
like there is a target number of low-pollution vehicles and a budget is set according to that number. In this study, we
developed a tool which allows us to adjust variables related to policies, considering the possibility to incorporate
such subsidiary policies. However, in order to incorporate impacts of such policies quantitatively and in a simplistic
way, we need further analyses and studies regarding such subsidiary policies.

Likewise, the existence of policies (measures) which increase the policy impact itself should be also taken into
consideration. For instance, if the above subsidy policy for a measure to popularize low-pollution vehicles is
introduced with sufficient funds, the number of such vehicles itself should also increase. In this study, we provide a
tool which allows us to change the maximum value of policy impacts. However, as in the case of a subsidiary policy
for the acceleration of popularization, the adjustment should be made manually. In this study, we deal with
quantitative impacts of policies as policy packages. These subsidiary policies will be thus incorporated in packages.
In making an evaluation, we should try to avoid counting impacts of these subsidiary policies redundantly.
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Figure 1-15. Image of a Subsidiary Policy Accelerating the Speed of the Policy Impact
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Figure 1-16. Image of a Subsidiary Policy Adding Policy Impacts

1.2.3.6 Consideration of Regional Characteristics

The transport will be largely affected by geographical conditions. Means of transportation will differ in large cities
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and in countryside, so as the traffic volume and travel distance. Under such circumstances, we need to consider
differences of traffic policies at the national and local levels. This challenge was one of the biggest issues in our
previous study, STL. While many researchers wish to consider such differences, many are unable to do so due to
insufficient statistics or data. Also in this study, while we considered statistics at the local level if available, such
statistics at the local level do not exist in most cases.

In this study, using the population ratio, we tried to change the scope of impacts of traffic policies by regions. While
it is a method which is difficult to verify, we verified its reality as much as possible by reference to opinions of local
experts, etc. A centralized urban design with a huge capital and several large cities is common in the ASEAN region
and there should be cases where the percentage that the transportation in the capital area currently accounts for in
the total transportation in that country is extremely high. However, there is a possibility that cities are decentralized
in the future, and even in countries like Thailand and Indonesia, it is necessary to suppose that the land use would
shift to the one centering on several huge cities.

In this regard, while it became a very rough and challenging response, we designed our tool so that each user can

make modifications by him/herself based on the future improvement of statistics. We see details in this regard later
in this report.
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Chapter 2

Policy Evaluation Methodologies






2.1 Introduction

What should the traffic system, which is needed in the future society, be like? In order to answer this question, we
need to review how transport demands are generated first.

The figure 2-1 shows the objects leading to transport demands (hereinafter referred to as the “external sectors”)
and the surrounding society. The “external sectors” include “leisure,” “commuting,” “shopping,” “education” and
“freight.” Reviewing transport as a phenomenon in this figure would make you realize that transport demands are
not generated for the purpose of “transfer,” but traffic is generated to achieve the purposes of the “external sectors.
By paying further attention, it would be easy to realize that the forms of the “external sectors” are formed where

there exists a society (herein referred to as the “external factor”).*

In order to discuss what the traffic system, which is needed in the future society, should be like, now you see that
defining how the future society (external factor) advances and how the external sectors are formed in the society
(external factor) allow the first discussion.
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Figure 2-1. External Factors Leading to Transport Demands and the Surrounding Society

How does the future society advance? What should the traffic system, which is needed in the society, be like?
Conventionally, for discussing these, social economy experts, traffic experts and other stakeholders gather to create
a vision based on various deliberations. However, such a process usually takes a long time, and it is also quite a
difficult work for people with little experience. It can be easily imagined that a tool to help to create the
above-mentioned vision would be very useful (hereinafter, such a tool will be referred to as the “Visioning Tool”).

According to the fourth report of the IPCC published in 2004, the CO2 emission from the traffic sector accounts for

1 For more details, see "Beyond Transport Policy: Understanding and Managing the External Drivers of Transport Demand, 2008, EEA”
or other documents.
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23% of that of the energetic origin. According to the report® of the International Energy Agency (hereinafter
referred to as IEA), it is predicted that the CO2 emission from the traffic sector in 2050 will be about doubled
compared to 2000 mainly due to increase of emission in developing countries (Figure 4-2). To aim to reduce CO2
emission in the traffic sector, it is important how much the current CO2 emission can be reduced in developed
countries, and how its increase can be reduced in developing countries, where a large increase is expected to
continue. Especially in developing countries, it is expected that vehicles will increase in number and infrastructure
will further be developed to meet the increasing transport demand in the future. In such circumstances, it is crucial
to include a transport policy with reduction of CO2 emission in aiming for a low carbon society. And it would be very
useful if there were a tool to estimate the effect of reducing CO2 emission in case of introducing such a transport
policy (hereinafter, such a tool will be referred to as a “Backcasting Tool™).

12,000
Africa

10,000 Latin America

Middle East
gooo | India

Other Asia
6,000 |- China

megatonnes

Eastern Europe

4,000 B FSU

B OECD Pacific
2,000
B OECD Europe

B OECD North America

0
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Figure 2-2. CO2 Emissions by Region (TTW)

It is predicted that population increases and rapid economic development in the ASEAN region will lead to a further
escalation in motorization in the future. In addition, a substantial rise in CO2 emissions resulting from escalating
motorization is anticipated. Given this situation, the objective of this study is to map out an overall vision for
low-carbon transport in the ASEAN region in the super long term. In order to contribute to this objective, a visioning
tool was created in order to formulate a vision for future society and transport, and a backcasting tool was created
to estimate the effects of introducing transport policies, coupled with reductions in CO2 emissions.

Having first set the target for future CO2 emissions (as a percentage), the visioning tool is used to develop a vision
for the society and transport of the future. Based on this, the level of CO2 emissions and reduction achieved are
calculated using the backcasting tool. If the calculation results show that the level of reduction that was initially set
will not be achieved, the parameters entered into the backcasting tool are reset, or a new vision for future society
and transport is created using the visioning tool, before considering the CO2 emissions and reduction achieved that
can be deduced from that vision. It should be noted that these tools cannot be used to automatically calculate
future CO2 reductions (as a percentage).

2 TRANSPORT, ENERGY AND CO2, IEA, 2009

3 What kind of path should we follow to reach a desirable future if reckoning backwards? Such an approach of discussion is called
backcasting, which is used as a tool to discuss a future where achieving goals is difficult by forecasting. It will be referred to as the
Backcasting tool herein because it is considered to be used as a tool to achieve future goals.
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2.2 Development of the Tool

22.1

The objective of this study is to map out an overall vision for low-carbon transport in the ASEAN region in the super
long term. In order to contribute to this objective, a visioning tool has been created in order to formulate a vision
for future society and transport, and a backcasting tool has been created to estimate the effects of introducing

Introduction

transport policies, coupled with reductions in CO2 emissions.

Figure 2-3 shows the steps involved in calculations using the visioning tool and the backcasting tool.
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Figure 2-3. Steps Involved in Calculations Using the Visioning Tool and Backcasting Tool

Visioning Tool

Selection of region to be evaluated
Consideration of societal factors in order to map out the future vision

Establishment of the future transport vision in the "do nothing" scenario, based on consideration of

the societal factors

Consideration of the desirable future transport vision
Consideration of policy realms for achieving the future transport vision
Presentation of a snapshot of the future society and transport vision
Presentation of a policy package for achieving the future transport vision
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(2)  Backcasting Tool

Establishment of settings relating to details of the policy package to be introduced
@ Various evaluations based on the policy package settings
Presentation of the results of calculations of the level of CO2 emissions, etc.

The following provides a detailed commentary on the aforementioned steps  to

2.2.2 Concepts and Modelization

Section 2.2.2 provides a commentary onsteps , ,and , which are common to the visioning tool and the
backcasting tool.

2.2.2.1 Selection of Region to be Evaluated ( )

While subways are found in large cities, there are hardly any in small and medium-sized cities. One reason for this is
that a subway needs to be able to expect a certain number of passengers to be commercially viable. In light of such
conditions, it can be understood that the policy packages that can feasibly be introduced when considering
low-carbon transport differ according to the scale of the city.

Consequently, when considering visions for future society and transport, it is necessary to take into account
differences in the policy packages that can be selected, depending on the scale of the city.

Accordingly, in this study, the target countries were classified into the nine categories of region listed below when
calculating the volume of transport and CO2 emissions, to allow a vision for the future to be mapped out for each
region. The reasons for classifying them into nine categories are based on the following perspectives.

® s the focus domestic or international transport?

® |f domestic transport, is it intra-urban transport or inter-urban transport?

® Intra-urban transport was classified into four categories, by scale of population. The population categories
were primary cities with a population of around 10 million (No.1), large cities with a population of at least 1
million (No.2), cities with a population of at least 200,000 (No.3), and non-cities* (No.4).

® Only one category was set for inter-urban transport (No.5).

International transport was categorized as either intra-ASEAN (No.6) or extra-ASEAN (No.7).

® The national total was defined as the total for domestic transport alone (No.9) and the total for domestic
transport plus international transport (No.8).

Table 2-1 shows a list of regional categories. This is just one example of regional categorization. Appropriate regional
categories could be introduced according to the situation in each country.

* Cities with a population of less than 200,000.
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Table 2-1. Classification of Region

No Domes’_uc d Intra / Inter Level Description
International

1 |Domestic Intra urban Primary city Jakarta, Manila, etc.

2 |Domestic Intra urban Large city population of more than 1 million
3 |Domestic Intra urban City population of more than 200,000
4 |Domestic Intra urban Non city population of less than 200,000
5 |Domestic Inter urban - Inter urban

6 |International |Intra ASEAN - Intra ASEAN

7 |International |Except Intra ASEAN - Except Intra ASEAN

Domestic+ . National Total
8 International National Total ) (Including International)
9 |Domestic Intra urban+ National Total -
Inter urban (Excluding International)

Intra-urban transport was classified into four categories (No.1-No.4) according to the scale of the city, but it is
anticipated that fluctuations in the population of each city will result in changes in the category to which they are
assigned. If the categories are re-compiled each time this kind of change in the category occurs, discontinuities will
emerge in the volume of transport and CO2 emissions in each category. Accordingly, this study uses the population
of each city in 2050 as the benchmark for each of the aforementioned categories®. Consequently, a city that is
currently in the "cities with a population of at least 200,000" category, but is forecast to grow to become a large city
with a population of at least 1 million by 2050 is classified under the "large cities with a population of at least 1
million" category.

The backcasting tool was configured so that when CO2 emissions for intra-urban transport (No.1-No.4) were
estimated, it displayed not only the results for intra-urban CO2 emissions in the city in question, but also the results
reflecting CO2 emissions from inter-urban transport (No.5) (Figure 2-4). This is because emissions due to
inter-urban transport are caused by emissions arising from movement between cities by people living in one or
other of those cities, so they should be allocated to their respective regions. In this study, the volume of transport in
inter-urban transport has been apportioned to the respective population categories on the basis of the proportion
of the population for which they account.
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Figure2-4. Classification of Region

® This is just one example of an approach to compiling the categories. Users can employ an appropriate method that suits their needs.
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2.2.2.2 Consideration of Policy Realms for Achieving the Future Transport Vision ()

When considering the vision for sustainable societies and transport, it is very important to take into account the
alleviation of adverse impacts on the environment. In the field of transport, matters that fall into the category of
adverse impacts on the environment include not only carbon dioxide, which is air pollution on a global scale, but
also various other issues, such as SOx and NOx, which is air pollution on a regional scale, as well as noise. It can be
seen that the perspectives that are important in the field of transport are not confined to the environment, but also
include a variety of other issues, including contribution to economic development and equal opportunities to travel
(Table 2-2).

The main objective of this study is the reduction of carbon dioxide, as it aims to map out a vision for low-carbon
transport. However, in light of the issues in the transport field other than carbon dioxide, such as those detailed
above, it has also been made possible to calculate the carbon dioxide reduction effect arising from the selection of
a policy package that incorporates improvements in the areas of SOx and NOx, contribution to economic
development, and equal opportunities to travel.

Table 2-2. Issues in the Transport Field®

No |Objective/Target Content
1 | Economic efficiency | « Economic efficiency in terms of transport and housing markets
+ Reducing local or regional air pollution
+ Protecting precious land (green belt, cultural heritage)
+ Avoiding urban sprawl
+ Reducing fragmentation (of residential areas)
- Protecting (specified) vulnerable regions
+ Reducing noise
+ Increasing freedom of movement for vulnerable road users

2 | Environment

3 | Lifestyle + Achieving positive external effects on social, cultural, and
recreational activities
4 | Safety + Reducing traffic accidents

+ Accessibility for those who do not own a vehicle
+ Accessibility for those with disabilities

Equi . .
> | Equity + Equity, and compensation for those who suffer harm
« Careful use of taxpayers' money
6 Economic - Creating potential for economic development

development
Intergenerational
equity

+ Reducing energy use and avoiding climate change

2.2.2.3 Presentation of a Policy Package for Achieving the Future Transport Vision ( )

Although there are various policies that could contribute to making low-carbon transport a reality, there are limits
to what can be achieved by introducing individual policies, such as cases in which introducing an individual policy
would have only a small effect, or would require the introduction of a separate policy as a prerequisite. Accordingly,
this study has examined policy packages featuring a combination of several policies, rather than considering
individual policies. A policy package is defined as a combination of individual policies that can exert a substantial
physical effect.

® This study focused on the topics presented in KonSULT (http://www.konsult.leeds.ac.uk/public/levell/sec07/index.htm).
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Using policy packages has the advantage that it reduces the humber of policies that need to be considered, but it
goes without saying that this is not an approach suited to the consideration of individual policies.

In this study, the policy packages have been classified into three strategies — Avoid, Shift, and Improve — as shown in
Table 2-3, based on the nature of the effects that each policy package will have.

The strategies that are effective in tackling issues in the transport field were considered on the basis of the
combinations shown in Table 2-4.

Table2-3. Strategies in the Transport Field

No |Category Content
Avoiding or reducing the need for travel by devising land use / urban
1 |Avoid develop measures that allow access to key facilities without involving
excessive travel
2 Ishift Shifting to low-carbon transport modes, such as public transport and
waterborne transport, or maintaining mode share
Improving the fuel efficiency / carbon efficiency of motor vehicles via
3 |Improve . ;
improved engine or fuel technology
Table 2-4. Effective Strategies to Tackle Issues in the Transport Field
No | Strategy Objective Efficiency |Environment| Livability Safety Equity Egc;g\cl)vrtr;:c lgf;?ggsirat;
1| Avoid ToconUoIdmﬁand o
To control vehicle use o
5 Shift To improve alternative o o o
modes
3 | improve To improve road networks 0o o
P To improve vehicles and fuel 0 o o o o

The policy packages considered in this study are shown in Table 2-5. See B.1 for the individual policies included in
each policy package.

! Compiled on the basis of Urban Transport and Environment, Institution for Transport Policy Studies, 2004.
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Table 2-5. Policy Packages Considered in this Study

No

Strategy

Content

Large-scale supply of

Policy package involving the supply of CNG vehicles in that country.

1 |compressed natural gas (CNG) |This policy package includes such individual policies as R&D of CNG vehicles
vehicles and responses to demand for fuel (CNG).
Encouraging widespread use of [Policy package involving promoting the sale of CNG vehicles via economic
2 |CNG vehicles means, particularly tax incentives and fuel subsidies.
(mainly via economic means)
. Policy package involving the supply of hybrid vehicles in that country.
3 tz;%szgale supply of hybrid This policy package includes such individual policies as R&D of hybrid
vehicles.
Encouraging widespread use of [Policy package involving promoting the sale of hybrid vehicles via economic
4 |hybrid vehicles means, particularly tax incentives and fuel subsidies.
(mainly via economic means)
. |Policy package involving the supply of electric vehicles in that country.
5 Large-scale supply of electric This policy package includes such individual policies as R&D of electric
vehicles : -
vehicles and responses to demand for electricity.
Encouraging widespread use of [Policy package involving promoting the sale of electric vehicles via
6 |electric vehicles economic means, particularly tax incentives and subsidies.
(mainly via economic means)
Policy package involving the supply of biofuels in that country.
7 |Biofuel development This policy package includes such individual policies as R&D of biofuels and
responses to demand for biofuels.
8 Encouraging widespread use of [Policy package involving promoting the sale of biofuels via economic means
biofuels in particular, such as fuel subsidies.
9 Improving the fuel efficiency of 1% improvement in fuel efficiency per year in the business as usual (BAU)
aircraft case. This package would result in a 2% improvement per year.
10 Improving the fuel efficiency of |1% improvement in fuel efficiency per year in the BAU case. This package
ships would result in a 2% improvement per year.
Policy package involving reducing the volume of transport. This policy
11 |Eco-driving package includes such measures as speed limits and driving license tests
focused on eco-driving.
12 |Alleviation of traffic congestion |Policy package aimed at reducing traffic jams.
Policy package aimed at increasing the modal share of bus/BRT without the
Encouraging use of buses/BRT |need for new bus/BRT infrastructure. This policy package includes such
13 Lo . .
(passenger) individual policies as encouraging use of bus/BRT and fare-related
incentives.
Development of bus/BRT Policy package involving increasing the modal share of bus/BRT by
14 |infrastructure constructing new bus/BRT infrastructure. This policy package includes such
(passenger) individual policies as investing in bus/BRT.
Policy package aimed at increasing the modal share of rail/LRT without the
15 Encouraging use of rail/LRT need for new rail/LRT infrastructure. This policy package includes such
(passenger) individual policies as encouraging use of rail/LRT and fare-related
incentives.
Development of rail/LRT Policy package involving increasing the modal share of rail/LRT by
16 |infrastructure constructing new rail/LRT infrastructure. This policy package includes such
(passenger) individual policies as investing in rail/LRT.
Policy package aimed at increasing the modal share of water transport
17 Encouraging use of ships without the need for new shipping infrastructure. This policy package

(passenger)

includes such individual policies as encouraging use of water transport and
fare-related incentives.
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No

Strategy

Content

18

Development of shipping
infrastructure (passenger)

Policy package involving increasing the modal share of water transport by,
constructing new shipping infrastructure. This policy package includes such
individual policies as investing in ships and related infrastructure.

19

Encouraging use of rail (freight)

Policy package aimed at increasing the modal share of rail without the need
for new rail infrastructure. This policy package includes such individual
policies as encouraging use of rail transport and fare-related incentives.

20

Development of rall
infrastructure (freight)

Policy package involving increasing the modal share of rail by constructing
new rail infrastructure. This policy package includes such individual policies
as investing in rail.

21

Encouraging use of ships
(freight)

Policy package aimed at increasing the modal share of water transport
without the need for new shipping infrastructure. This policy package
includes such individual policies as encouraging use of water transport and
fare-related incentives.

22

Development of shipping
infrastructure (freight)

Policy package involving increasing the modal share of water transport by,
constructing new shipping infrastructure. This policy package includes such
individual policies as encouraging use of water transport and fare-related
incentives.

23

Framework for regulating
charges

Policy package involving reducing the volume of transport. This policy,
package includes such measures as car parking charges and congestion
charging.

24

ICT and travel

Policy package involving reducing the volume of transport. This policy,
package includes such measures as travel routes, guidance systems for
parking, and communications systems.

25

Communication activities

Policy package involving reducing the volume of transport. This policy,
package includes use of the internet and mobile technology, and efforts to
raise awareness via campaigns.

26

Travel planning

Policy package involving reducing the volume of transport. This policy
package includes such measures as planning travel to work or school.

27

Vehicle ownership

Policy package involving reducing the volume of transport. This policy
package includes such measures as car club vehicle rental schemes and
frameworks for vehicle-sharing.

28

Improved travel awareness

Policy package involving reducing the volume of transport. This policy,
package includes such measures as educational programs concerning global
warming and educational programs about transport options.

29

Subsidiarity in freight transport

30

Dematerialization of freight

Policy package involving reducing the volume of transport. This policy
package includes incentives for the rental and sharing of products and
services.

31

Urban planning and land use
plans

Policy package involving reducing the volume of transport. This policy|
package includes such measures as strategic urban planning and design,

and improving conditions for walking, cycling, and urban transport.
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2.3 Visioning Tool

2.3.1 Introduction

How will the societies of the future develop? And what kind of transport systems will be needed in those societies?
Conventionally, when considering these matters, experts in socioeconomics and experts and stakeholders in the
field of transport have been brought together to discuss a variety of matters, and a vision has been formulated on
the basis of these discussions. This process usually takes a great deal of time and it is very difficult for people who
are inexperienced. It would be useful to have a tool that could assist in formulating this kind of vision. Accordingly,
in this study, a tool for formulating a vision for future society and transport (called a "visioning tool") was developed,
in order to meet this need.

This visioning tool provides the following two outputs:
® Asnapshot based on the vision
® Information about the package of measures required to realize the vision

The effects of introducing the policy packages obtained via this process are calculated using the backcasting tool.

Societal
factar

Vision

of

Societal

factar ;
society

Socketal
factor

Figure 2-5. The Vision for Society (Vision for Transport) Derived from Societal Factors

2.3.2 Concepts and Modelization

2.3.2.1 Consideration of Societal Factors in Order to Map out the Future Vision ()

How can we map out a vision for future society and transport? As shown in Figure 2-1, our societies are shaped by
numerous societal factors. The approach adopted in this study was to consider the desirable future vision for
society and transport through consideration of these societal factors (Figure 2-5). As there are a great many societal
factors, it is impossible to consider all of them using the visioning tool. Accordingly, in this study, the societal factors
that are important in building a vision for future transport were chosen.

Table 2-6 shows the societal factors selected.

Visions for future society and transport are considered according to the nature of the changes in the societal factors
selected. Among these societal factors are some in which there is no scope for consideration by users, as future
trends are already known, to some extent. These societal factors will be called preconditions.
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Table 2-6. List of Societal Factors Selected

Field Societal Factor Item Precondition

Population aged 0-14 )

Population dynamics Population aged 15-64 )

Population aged 65 or over )

Population Regional population Share of the population in the o
share target area

Total population Total population )

Urbanization Urban population share 0

GDP GDP o

Economy Income Per capita GDP 0

Income inequality Gini coefficient o

Allure of the car

. Compan
Eco-action - p y
Individuals
Culture Product transport time
2/3-wheeled vehicles
Transport :
Paratransit
Journey time
Biofuel Impact on food
Emission coefficient CO2 emission coefficient of
electricity
Biofuel
Energy Fuel availability Electricity
Natural gas

Fuel (gasoline/diesel)

Fuel costs Fuel (gasoline/diesel)
Fuel subsidies Fuel (gasoline/diesel)
Environment Air pollution

Environment

Climate change

Development

T T
Plants Biofuel
CNG vehicles
Infrastructure : -
Fuel stations Electric vehl(_:les
Fuel cell vehicles
Gasoline/diesel
Roads for non-motorized transport
Zoning (NMT: walking/cycling)
Land use Urban areas
Population Population density
Lifestyle Lifestyle differences
CNG
Electricity
Technology Fuel Electric vehicles
Fuel vehicles
Hybrid vehicles
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Field Societal Factor Item Precondition
BRT

Bus

Usable modes LRT

Public transport
Rail

Traffic jams Average speed
Bus

Rail (freight)
Usable modes Rail (passenger)
Ship (freight)
Ship(passenger)

Transport (domestic)

Transport
(international)

2.3.2.2 Consideration of the Desirable Future Transport Vision ()

The visioning tool is set up so that the user can choose what kind of transport they would like to introduce,
depending on their future vision for society. However, while the introduction of subways is commercially viable in
large cities, it would seem to have little commercial viability in small and medium-sized cities. Accordingly, the
visioning tool was designed to show the user information about the challenges and advantages of introducing each
transport mode when they are choosing which modes of transport to introduce.

2.3.3 Output from Model

2.3.3.1 Establishment of the Future Transport Vision in the "Do Nothing" Scenario, Based on Consideration of the
Societal Factors ()

Based on the current situation and future changes in societal factors entered by the user, the tool shows what
transport would look like if no measures were adopted in response to the current situation. It should be noted that
this is a qualitatively-evaluated image based on changes in societal factors, rather than being based on a
quantitative evaluation. For example, when estimating future increases in the volume of passenger transport, the
approach adopted involved formulating and considering the flow chart of societal factors shown in Figure 2-6.

See B.2 for the flow charts used to estimate other visions for transport.
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Figure 2-6. Flow Chart for Qualitative Evaluation of the Volume of Passenger Transport

2.3.3.2 Presentation of a Snapshot of the Future Society and Transport Vision ()

Moreover, the visioning tool presents a snapshot of the vision for society and transport that has been mapped out.
This snapshot is based on the societal factors and transport vision entered by the user.

2.3.3.3  Presentation of a Policy Package for Achieving the Future Transport Vision ()

What kind of measures should be selected as a policy package suited to the desirable vision for society and
transport that has been formulated? In order to contribute to this objective, the visioning tool provides information
about the policy packages suited to the vision for society and transport that the user has mapped out. The suitable
policy packages are evaluated qualitatively, based on changes in societal factors, etc. For example, the ITS package is
judged to be a suitable measure in societies where there has been considerable progress in information technology
compared with the current situation.

See B.2 for the flow charts used to evaluate other policy packages.

Information
technology

4

Figure 2-7. Flow Chart for Evaluating the Suitability of the ITS Package
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2.3.4 Designing Visioning Tool

If it is necessary to install special software in order to use the visioning tool, and if that software has to be paid for,
the tool will be very hard for users to use. Consequently, the visioning tool needs to be designed to function in all
PC environments.

Accordingly, bearing in mind that most users are likely to be using Windows-based PCs, it was decided that a tool
that could function in this environment should be developed in this study. More specifically, it was decided to build
a tool that would run in Microsoft Excel, with a GUI created using Windows Visual Studio .net 2012. The tool can be
used simply by installing Excel ver.2007 or 2010 and .NET Framework ver.4 on the user's PC.

See A.1 for guidance on how to use the tool in question.

-50 -



2.4 Backcasting Tool

2.4.1 Introduction

The visioning tool allows a vision for future society and transport to be formulated, and policy packages compatible
with the development of that vision are presented.

So to what degree can carbon dioxide emissions be reduced by introducing the policy packages presented? It was
decided to build a backcasting tool to facilitate these calculations.

The term backcasting means calculating backwards from a posited future target, to work out how to reach that
target (Figure 2-8). As this study uses this tool for the purpose of achieving future goals by considering the extent of
the policy packages required, it was decided to call the tool a backcasting tool.

This backcasting tool provides the following two main outputs:
® \olume of passenger and freight transport
® Tank to Wheel-CO2 and Well to Tank-CO2°

CO2 Emissian
-

Forecast

LImprove Policy

2.5hift Policy
Backcast N

\\ 3. Avoid Policy

&

Sustainable .
Target

» Timg

Figure 2-8. lllustration of Backcasting

In this study, having first set the target for future CO2 emissions (as a percentage), the visioning tool is used to
develop a vision for the society and transport of the future. Based on this, the level of CO2 emissions and reduction
achieved are calculated using the backcasting tool. If the calculation results show that the level of reduction that
was initially set will not be achieved, the parameters entered into the backcasting tool are reset, or a new vision for
future society and transport is created using the visioning tool, before considering the CO2 emissions and reduction
achieved that can be deduced from that vision. It should be noted that these tools cannot be used to automatically
calculate future CO2 reductions (as a percentage).

The backcasting tool can be used without first using the visioning tool.

® Tank-to-Wheel refers to the portion from the fuel tank to the wheel. Well to Tank refers to the portion from the well site to the fuel
tank. It should be noted that electric vehicles do not generate CO2 emissions while running, but CO2 is emitted in the power
generation sector. In ASEAN countries in particular, the share of fossil fuels in power generation is high, so CO2 emissions per kWh
would be higher than in Japan. To facilitate consideration of such matters, this study opted to take CO2 emissions resulting from power
generation into account under Tank to Wheel.
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Table 2-7 provides an overview of the backcasting tool.

Table 2-7. Summary of Backcasting Tool

Target Years 2000-2050 (5-year intervals)

Base Year 2010

10 countries: Indonesia, Singapore, Thailand, Philippines, Malaysia, Brunei
Darussalam, Vietnam, Myanmar, Laos, Cambodia (in order of accession)

The transport modes targeted depend on the situation in each country.
Target Transport | ®  Passenger: Cars, 2/3-wheeled vehicles, buses/minibuses, passenger ralil,

Target Region

Modes passenger air transport, etc.
® Freight: Trucks, rail freight, air freight
Target Fuels Gasoline, diesel, electricity, LPG/CNG, biofuels, etc.

® Avoid Policies: Avoiding or reducing the need for travel via land use /
urban development patterns that enable people to access the
facilities they require without excessive travel.

Transport ® Shift Policies: Shifting to or, at the very least, sharing carbon-efficient

Policies forms of transport, including non-motorized transport (cycling or
walking), public transport, and water-based transport.

® Improve Policies: Improving the energy/carbon efficiency of motor
vehicles via improved engine and fuel technology.

v Volume of intra-urban / non-intra-urban transport (passenger)
Other v" Share of journeys by purpose (passenger)
v" Evaluation of the impact of traffic jams on fuel efficiency in intra-urban
transport
v .
Output Volume of passenger/freight transport

v' TTW and WTT-CO2 emissions

2.4.2 Concepts and Modelization

2.4.2.1 Establishment of Settings Relating to Details of the Policy Package to be Introduced ( )

In the backcasting tool, the policy packages are classified into three strategies: Avoid, Shift, and Improve (see Table
2-3 for details). The suitability of introducing these policy packages in these fields is judged on the basis of the
content selected by the user on the control sheet. The following shows the items that form the judgment criteria
for each strategy.
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(1) Avoid
Table 2-8. Judgments on Suitability of Introducing Avoid Policy Packages
Item Content
ltSaScLIfIa;;% bfhe Flag for determining whether or not the policy package will be effective in dealing with
nolicies y the issues to be tackled by the policies, as selected by the user on the control sheet

Policy package
level

Flag for determining whether or not the package is included in the level selected by the
user on the control sheet, in relation to each of the following: Cost, Ease of
Implementation, and Time Requirement

Mode

Flag for determining the type of vehicle targeted by the introduction of the policy
package

Purpose of journey

Flag for determining the purpose of journey targeted by the introduction of the policy
package

Region Flag for determining the region targeted by the introduction of the policy package
(2) Shift
Table 2-9. Judgments on Suitability of Introducing Shift Policy Packages
Item Content
Purpose of Flag for determining whether or not the policy package will be effective in dealing with

introducing policies

the issues to be tackled by the policies, as selected by the user on the control sheet

Policy package
level

Flag for determining whether or not the package is included in the level selected by the
user on the control sheet, in relation to each of the following: Cost, Ease of
Implementation, and Time Requirement

Original mode to
be transferred

Flag for determining the original mode to be transferred targeted by the introduction of
the policy package

Destination mode
to be transferred

Flag for determining the destination mode to be transferred targeted by the
introduction of the policy package

Region

Flag for determining the region targeted by the introduction of the policy package

(3) Improve
Table 2-10. Judgments on Suitability of Introducing Improve (Excluding Biofuels) Policy Packages
Item Content
Purpose of Flag for determining whether or not the policy package will be effective in dealing with

introducing policies

the issues to be tackled by the policies, as selected by the user on the control sheet

Policy package

Flag for determining whether or not the package is included in the level selected by the
user on the control sheet, in relation to each of the following: Cost, Ease of

level . . .

Implementation, and Time Requirement
Mode Flag for determining the mode targeted by the introduction of the policy package
Fuel Flag for determining the fuel targeted by the introduction of the policy package
Region Flag for determining the region targeted by the introduction of the policy package
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Table 2-11. Judgments on Suitability of Introducing Improve (Excluding Biofuels) Policy Packages

Item Content

Purpose of Flag for determining whether or not the policy package will be effective in dealing with
introducing policies | the issues to be tackled by the policies, as selected by the user on the control sheet
Flag for determining whether or not the package is included in the level selected by the
user on the control sheet, in relation to each of the following: Cost, Ease of
Implementation, and Time Requirement

Biofuels Flag for determining the biofuel targeted by the introduction of the policy package

Policy package
level

2.4.2.2 Various Evaluations Based on the Policy Package Settings ( )

(1) Method of Calculation

It was decided to use the ASIF method to calculate the volume of transport and CO2 emissions in the transport field.
ASIF is an acronym that stands for Activity (volume of activity), Structure (mode structure), Intensity (fuel efficiency),
and Fuel type.

Altering each aspect in ASIF leads to changes in CO2 emissions. For example, Avoid policies are effective in reducing

Activity (volume of activity), while Shift policies are effective in altering Structure (mode structure) and Improve
policies are effective in improving Intensity (fuel efficiency) and Fuel type.
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Figure 2-9. Method of Calculation (ASIF Framework)

When carrying out the aforementioned calculations using the backcasting tool, the data listed in Table 2-12 are
used as input values. It should be noted that population data by city scale are required when separating out the
volume of transport according to the scale of the city (see 2.2.2.1).
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Table 2-12. Main Indicators to be Entered in the Backcasting Tool Model

Cars, 2/3-wheeled Vehicles | Rail, Air Ship
+ Number of cars
(vehicles)
- Distance traveled per + Total volume of . Energy consumption
Activity vehicle transport L
(km/vehicle/year) (pkm/year, tkm/year)
+ Load factor
(people or tons)
Mode - Handled endogenously in this tool, to estimate the volume of transport in each
structure mode
. « Fuel efficiency (L/pkm, « Fuel efficiency (L/pkm,
INEensity | /km) L/tkm)
+ CO2 emission - + CO2 emission
Fuel type coefficient L./tilrjrf)l efficiency (L/pkm, coefficient
(9CO2/1) (9CO2/1)

Figure 2-10 shows the data entered for cars and the flow for calculating CO2 emissions.
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Figure 2-10. Data Entered for Cars and Flow for Calculating CO2 Emissions

(2) Formulating Data to Create the Baseline
This study has the period to 2050 as its target. As such, it is necessary to forecast how the volume of transport will

change in the future. Accordingly, this study assumes that the indicators shown in Table 2-13 will vary as a function
of GDP per capita in Indonesia and the Philippines in the future.
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For reference, Figure 2-11 shows the correlation between GDP per capita and vehicle ownership (passenger cars
and motorcycles) in Indonesia.

Table 2-13. Indicators to be Forecast for Each Mode of Transport

Transport Mode

Indicator to be Forecast

Remarks

Motor vehicles
2/3-wheeled
motor vehicles

+ Vehicle ownership rate
(vehicles/1,000 people)

+ Upper limit of 10 vehicles/1,000 people set for buses.

« Upper limit of 500 vehicles/1,000 people set for
motorcycles.

+ In the event of a negative correlation, it was assumed
that the level would be fixed at the current figure.

- Total transport per capita

+ In the event of a negative correlation, it was assumed

Rail, Air km/1 le, tkm/1 . .
(pkm/1,000 people, tkm/1,000 that the level would be fixed at the current figure.
people)
Shi c.a Eir::rgy consumption per + In the event of a negative correlation, it was assumed
P P that the level would be fixed at the current figure.
(L/person)
Passenger vehicles
40
35 y=0.0633x - 35.153 /*
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Figure 2-11. Correlation between GDP per Capita and Vehicle Ownership in Indonesia
(Top: Passenger Vehicles; Bottom: 2-wheeled Motor Vehicles)
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(3) Baseline

The backcasting tool calculates changes in the volume of transport and CO2 emissions resulting from the
introduction of policies. Consequently, it is necessary to set a baseline for the volume of transport and CO2
emissions. Although the baseline has already been set in the backcasting tool, it is possible for the user to adjust the
baseline according to their needs.

It is preferable to gather the data shown in Table 4-6 in order to calculate the baseline in the backcasting tool.
However, it was difficult to gather all of these data in this study. Accordingly, data for other countries and estimated
values were used, as the need arose. The volume of CO2 emissions that forms the final output was calibrated
against statistics from bodies such as the IEA to check the accuracy of the projections. If more precise data are
found in the countries under consideration in the future, it would be desirable to install these data in the
backcasting tool.

Figure 2-12 shows the formula used to calculate baseline CO2 emissions. This formula is based on the ASIF method.
(4) Evaluation of Policy Packages

Figure 2-13 shows the method used to calculate CO2 emissions following the introduction of a policy package. It
should be noted that the effects of introducing the policy packages are taken into account as percentage reductions
or percentage changes from the baseline, not as percentage reductions or percentage changes from 2005, which is
the base year.

There are a number of important periods in the introduction of the policy packages. The first important period is
the point when the policies are introduced (Start Yr). Policies will not necessarily start to have an effect immediately
after their introduction. Accordingly, the time lag between introducing policies and their effects beginning to appear
has been taken into account in this study (Time lag)°. There are cases in which there is another time lag between
the point when effects start to appear and the point when the effects are at their maximum. This kind of time lag is
referred to as "Period"™°. In this study, it was assumed that the maximum effect would be sustained after reaching
"Yr for max".

In addition, it was assumed that the policy introduction effect would progress in a linear fashion between "Yr for

effect” and "Yr for max".

If multiple policy packages focused on Avoid and Shift are introduced, the timing of the introduction of those
policies is key to their evaluation. For example, if Shift policies are introduced in relation to a particular mode of
transport after introducing Avoid policies, the volume of transport shifting from that mode of transport to other
modes would differ from the volume that would shift if Avoid policies were introduced after Shift policies.
Consequently, the timing of the introduction of these Avoid and Shift policies is important when calculating the
effects of policies. In this study, it is anticipated that multiple Avoid and Shift policies will be introduced, but it is
very difficult to make calculations that take into account the introduction periods of all of the policies introduced, so
it was decided to make the following two calculations:

(D Irrespective of the timing of policy introduction, the effects of introducing Shift policies are always evaluated
as a priority, with Avoid policies being evaluated after that (Shift - Avoid).

@ Irrespective of the timing of policy introduction, the effects of introducing Avoid policies are always evaluated
as a priority, with Shift policies being evaluated after that (Avoid - Shift).

° The year when the effects of the policies introduced begin to appear is called "Yr for effect".

% The year when the effects of the policies introduced are at their maximum is called "Yr for max".

oA logistic function may be appropriate for some policies, while a step function may be appropriate for others, but in this study, the
change was assumed to be linear in order to simplify calculations.
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The backcasting tool shows the results of these two calculations. The question of which set of results to prioritize is
left up to the user'>*2,

[BAU case]
CO2,.= L [(CN; * TL; * LF,) * US, * £, ( VS; * EF; * CF)]

C02,: CO2 emission of region “k” [gCO2]

CN;: Vehicle number forvehicle type “i" [vehicles]

TL: : Travel distance for vehicle type “i ” [km/vehicles/yr]

vI;E,H Load Factor for vehicle type “i" [persons or tones]

Qék: Transport share forregion "'k" [%]

yﬂg}" Vehicle stock share for fuel type “j” form vehicle type “i" [%]
!':,,E: Fuel efficiency of fuel type “j [litre/pkm or litre/tkm]

CF;;: CO2 emission factor foueltype “1 [8C0O2/litre]

Figure 2-12 Method of Calculating Baseline

[Mitigation case|
CO2=Z;{CN *TL * LR ) * 5,{100 - AD) * (100 - E,5F ] * US,
- 1_.I:'u":i_ ->W55 " EFg {100 - LM} * CF-»CF )

&l- prmor tem reduction by ayoid pahcy package af ®" [ %)

SF, 5 Wiodsl ahity rate by ahify palicy packeps of "m™ (%)

WE-oVE Modilied venicle stock thade by |Mprove poilcy packoge

1B, = Fues efliciency impravament by improve policy package

CF =2CF - Modified CO2 amivsion Factor by Impeove policy [bioluel) package

Figure 2-13. Method of Calculating CO2 Emissions after Introduction of a Policy Package

/— Effoct # \

Target
i s e g
Max affoct
Time lag
1 x
D ¢ 5
i * Tom
'\.\- Start ¥rforeffect  ¥rfor max
¥r

Figure 2-14. Policy Package Introduction Periods

2 In general, introducing Shift policies after introducing Avoid policies would appear to be more economically efficient.
% In the results display module in the GUI, Avoid - Shift results are displayed (see A.2).
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(5) CO2 Emission

In the backcasting tool, it was decided to handle the emission coefficients of electricity and biofuels as shown in
Table 4-8 and Table 4-9, respectively. Firstly, in the case of electricity, CO2 emissions arising from power generation
are usually considered under Well to Tank. Electric vehicles do not generate CO2 emissions while running, but CO2
is emitted in the power generation sector. In ASEAN countries in particular, the share of fossil fuels in power
generation is high, so CO2 emissions per kWh would be higher than in Japan. To facilitate consideration of such
matters, this study opted to take CO2 emissions resulting from power generation into account under Tank to Wheel
(Table 2-14).

In the case of biofuels, Tank to Wheel was set at 0, with CO2 emissions arising from the production of biofuels being
taken into account under Well to Tank (Table 2-15).

Table 2-14. Handling of the CO2 Emission Coefficient of Electricity

Process Handling of

figures
Tank to Wheel not zero
Well to Tank Zero

Table 2-15. Handling of the CO2 Emission Coefficient of Biofuel

Process Handling of
figures

Tank to Wheel zero

Well to Tank not zero

(6) Co-benefit

When considering the vision for sustainable societies and transport, it is very important to take into account the
alleviation of adverse impacts on the environment. In the field of transport, matters that fall into the category of
adverse impacts on the environment include not only carbon dioxide, which is air pollution on a global scale, but
also various other issues, such as SOx and NOx, which is air pollution on a regional scale, as well as noise.
Accordingly, this study calculated not only the reduction in CO2 emissions resulting from the introduction of the
various policy packages, but also the other benefits that these packages are likely to bring about, treating them as
external economies.

The external cost coefficients used in this study when calculating external costs are based on the results of research
conducted in Europe. Accordingly, although it is inappropriate to apply these values as they are to ASEAN countries,
figures for external cost per unit for ASEAN countries appear to be unavailable at present, so it was decided to use
the aforementioned basic units. Given this situation, the external costs calculated in this study have been
positioned as reference values.

Table 2-16 and Table 2-17 show the external cost per unit for passengers and freight. Users can alter the external
cost per unit in the backcasting tool as required (see A.2.3.3).
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Table 2-16. External Cost Coefficients (Passengers)™*

Passenger Transport
Road Rail Air
Motorcycle, Passenaer Passenger
Car Bus motorized g transport
: transport
bicycle (cont.)
€/(1,000 €/(1,000 €/(1,000 | €/(1,000
okm) okm) €/(1,000 pkm) okm) okm)
Accidents 32.3 12.3 156.6 0.6 0.5
Air pollution 55 6.0 11.8 2.6 0.9
SMTERERETE (1 9.1 11.1 15 46.9
scenario)
Noise 1.7 1.6 14.4 12 1.0
Congestion (cost of 6.7 113 218
delays)
Total 83.5 40.3 215.7 5.9 49.3
Table 2-17. External Cost Coefficients (Freight)'®
Freight Transport
Road Rail Waterborne | Air
LDV HDV
(light (heavy | Freight Freight Freight
duty duty transport transport transport
vehicle) | vehicle)
€/(1,000 | €/(1,000 | €/(1,000 €/(1,000 €/(1,000
tkm) tkm) tkm) tkm) tkm)
Accidents 56.2 10.2 0.2 0.0 0.0
Air pollution 17.9 6.7 1.1 5.4 8.9
ehigis eirmre(rdn e 0.8 0.9 3.6 15.6
scenario)
Noise 6.3 1.8 1.0 0.0 235.7
Congestion (cost of 62.4 18.0
delays)
Total 187.3 46.5 3.2 9.0 260.2

2.4.3 Output from Model

2.4.3.1 Presentation of the Results of Calculations of the Level of CO2 Emissions, etc. ()

The results output from the model show the results of calculating the volume of transport in the target region,
energy consumption, CO2 emissions, and CO2 emissions per capita, as well as graphs depicting these results

(example for CO2 emissions: Figure 2-15).

4 “External Costs of Transport in Europe - Update Study for 2008"
15 “External Costs of Transport in Europe - Update Study for 2008"
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Figure 2-15. Transport and CO2 (Left: Baseline Case; Right: Scenario Case)

2.4.4 Designing Backcasting Tool

If it is necessary to install special software in order to use the backcasting tool, and if that software has to be paid
for, the tool will be very hard for users to use. Consequently, the backcasting tool needs to be designed to function

in all PC environments.

Accordingly, bearing in mind that most users are likely to be using Windows-based PCs, it was decided that a tool
that could function in this environment should be developed in this study. More specifically, it was decided to build
a tool that would run in Microsoft Excel, with a GUI created using Windows Visual Studio .net 2012. The tool can be

used simply by installing Excel ver.2007 or 2010 and .NET Framework ver.4 on the user's PC.

See A.2 for guidance on how to use the tool in question.

-61-






Chapter 3

Country Report






3.1 Introduction

This chapter shows an integrative report for whole ASEAN region firstly, and then the “country reports” for each
ASEAN country in alphabetical order.

“Country report”, which is one of the outputs of this study, summarizes the present social and transport situations,
future social scenarios, future transport images in accordance with future social scenarios, proposal of action plans
to reduce CO2 emissions, and results of CO2 reduction simulation of 10 ASEAN countries.

As previously mentioned in Chapter 1, we have divided ASEAN countries into two groups: five major ASEAN
countries (Indonesia, Malaysia, the Philippines, Thailand, and Vietnam) and other countries. In this chapter, an
executive summary of these major ASEAN countries are placed. We have conducted more detailed analysis for
these 5 countries, and the detailed reports for them are provided in Appendix C.

3.2 Summary: Whole ASEAN Region

3.2.1 Study Approach

e  Objectives and Scope

0 As previously mentioned in Chapter 1, the main objective of the study is to assess the possibility for
Southeast Asian countries to reach the 0.33 tons/capita target for transportation in 2050 based on
nationally-appropriate policies’ and to propose long term action plans for the countries towards
achieving low carbon transport leading in 2050. The details of the action plans are given in the individual
country reports that have been developed.

0 The study primarily looks at the period 2005-2050. The 0.33 tons/capita target that was adopted was
based on calculations done by the International Energy Agency (IEA). The calculations basically state that
globally, there is a need to reduce greenhouse gas emissions by 50% from current values. The target
assumes that global transport CO2 emissions will be equal in 2050, thus, the target is the same across the
ASEAN countries.

o The country studies include all transport modes (land, rail, air, water). However, there was limitation in
terms of incorporating activity data for water transport. Instead, its impacts (particularly in the current
baseline) have been included in the CO2 emissions directly.

e  Brief Description of the Scenarios

0 The business-as-usual scenarios in the study are not strictly “do-nothing” scenarios. They include the
impacts of policies that are currently in place. These were mainly based on projections on the ASIF
parameters (activity-structure-intensity-emission factors) as defined by the current trends and policies.

o The alternative scenario embodies policy packages that were assessed to be appropriate for the countries
in the future. The policies were assessed and translated into a form that can be taken in by the
backcasting tool (e.g. in terms of mode shift rates and technology penetration rates). The backcasting tool
has been used in assessing the impacts of these policy packages on transportation CO2 emissions.

! “Nationally-appropriate” policies that were assessed based on limiting factors as dictated by the future realities in the country (e.g.
electrictification of the road fleet will not be assessed in a country that is expecting massive electricity supply deficit in the future and
that currently does not have a comprehensive plan to address the issue) and development priorities.
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e  Outputs
The study produced the following outputs in the process:

0 Backcasting tool — tool for assessing the mitigation potential of different policy packages for
transportation.
o Visioning tool — tool for assessing future societal factors which are necessary towards directing which
policies will be appropriate for the future.
o Country reports
v Research on societal factors, policy pipeline and development priorities and consultation workshops
(particularly for the Philippines and Indonesia) were done in order to identify appropriate policy
packages for each country.
v Business-as-usual scenarios for each country were developed using projections based on historical
trends.
v The mitigation potential of the policy packages that were selected were assessed for each country.
v" Recommendations for additional policies (whenever applicable) were given.

3.2.2 Society

The study utilized the principles of the visioning-backcasting approach, wherein trend breaking analysis was
incorporated by taking into consideration 3 main things: a) the primary target, defined in this study as the CO2
emissions per capita in 2050; b) the transportation images in the future as defined by quantifiable parameters such
as travel activity, mode shares, fuel efficiencies and technology splits of the fleet; d) societal images which influence
the formation of the transportation images in the future, as well as the selection of appropriate policies that are
included in the analyses.

The sections below discuss the main parameters that were looked at in the study in terms of defining the future
societies in the different ASEAN countries. These were particularly important as they had been used in forming the
transportation images in the future (e.g. forecasting of vehicle numbers in the BAU scenario; defining which policies
will be “nationally-appropriate” in the future).

3.22.1 Population Growth

e In 2005, the estimated population in the region is 560.8 million.

e In 2050, there will be 785.4 million people in the region. This means that an additional 4.99 million people will
be added in the region per year leading up to 2050.

e  The population in the ASEAN countries will be growing at an average annual growth rate of 0.75%.

e 42% of the additional population (2005-2050) will be in Indonesia, 31% from the Philippines.
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Figure 3-1. Population (000s)
Source: United Nations, 2012

Laos and the Philippines are highest in terms of expected long-term population growth rates at 1.35%.

Thailand is the only country that is expected to have a negative population growth rate leading up to 2050 at
-0.13%.
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Figure 3-2. Population per Country (000s) and Growth Rates (2005-2050)
Source: United Nations, 2012

3.2.2.2 Urbanization

In 2005, 41% of the population in the region lived in urban areas, totaling around 229.8 million people.

In 2050, 66% of the population will be in urban areas, totaling around 519.5 million people.

The urban population growth rate in the region will outpace general population growth at 1.83% per annum.
Cambodia will be the only country that will have a predominantly rural population in 2050 (38%), even if it is
expected to have the highest rate of growth in terms of urbanization (2.7% per annum).
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Figure 3-3. % Urban Population (2005 and 2050)
Source: United Nations, 2011

3.2.2.3 Age Structure

e In 2005, the population in the region was quite young in terms of age structure, with only 5% of the total
population in the 65 and above age bracket (30.4 million).

e 56% of the population in 2005 was within the working age bracket of 20-64.

e In 2050, the region will be moving towards becoming ageing societies. 17% of the total population will be 65
and above (136.9 million).

e The following countries are expected to have the highest proportions of senior citizen in 2050: Thailand (30%),
Malaysia (30%), Singapore (29%).

e 59% o the population will be within the working age bracket in 2050.
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Figure 3-4. % of Population Aged 65 and Above (2005 and 2050)
Source: United Nations, 2012
3.22.4 GDP per Capita

e  The projections for the GDP per capita in this study mainly utilized base historical rates (World Bank, 2013),
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projections for economic growth (ADBI, 2012) and population projections (United Nations, 2012) from external
sources.

e  The GDP per capita values were particularly important in projecting transportation activity and vehicle
ownership in the business-as-usual scenario®.

e  The economic growth projections were also utilized in projecting transport activity for the other modes such as
rail and air, and energy and CO2 emissions for water transport.

e The results of the GDP/capita analysis are given below. All the GDP/capita values are expressed in 2005

constant USD.
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Figure 3-5. GDP per Capita per Country and Growth Rates
Source: ADBI, 2012, World Bank, 2013 and United Nations, 2012

% Gompertz functions which correlated historical data on vehicle ownership with historical data on GDP/capita were utilized in
projecting road vehicles for each country, except for Indonesia and the Philippines (See Chapter 2). See Dargay, et al. 2007.
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Wi e The weighted average GDP per capita in 2005 was
MMR 1,469 USD.
e Singapore was highest at 24,431 USD per capita,
36 followed by Brunei at 21,402 USD per capita.
o Myanmar was lowest in 2005 at 238 USD per capita.
e In terms of expected long term growth rates,
31 Myanmar leads the countries as it is expected to
growth at an annual rate of 8.42% leading up to 2050,
followed by Laos at 6.21%.
26 e Singapore and Brunei, which are currently the most
economically-advanced countries in the region are
expected to growth at slower rates at 3.31% and

21 3.59% per annum up to 2050.
e In 2050, the weighted average GDP per capita will be
at 14,132 USD.
16 LAO e This means on average, the GDP per capita will

increase almost 10-fold in the region from 2005-2050.
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Figure 3-6. GDP per Capita Growth Index (2005=1)

3.2.3 Transport

This sections presents the images (BAU and alternative scenarios) of transportation in the future, interpreted using
relevant transportation parameters such as transport volumes (passenger-km and ton-km) and mode shares. More
visual descriptions of these images are given in the country reports. The numbers given in this chapter reflect
transport that occurs within the boundaries of the countries (and excludes international transport)®.

3.23.1 Passenger Transport
e  Summary : Transport Volumes and Mode shares

0 In 2005, the total passenger-km (PKM) was at 1.5 trilliion PKM, this is estimated to grow at an annual rate
of 3.5% per annum up to 2050 in the BAU scenario. It is estimated to increase 5-fold in 2050 to 7 trillion
PKM.

0 The alternative scenario posits a 49% reduction in total PKM by 2050 as compared to the BAU scenario (at
3.56 trillion PKM (2% annual growth rate).

® The backcasting tool enables the calculation of emissions from transport including international transport. It was deemed necessary
to concentrate on “local transport” primarily as the recommendations to the countries would have to start with measures that are
within their scope and control. Nonetheless, this study does not undermine the importance of international transport in terms of
emissions and this issue has to be taken in regional or global platforms.
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o0 The reduction in the PKM is explained by the impacts of the avoid policies (such as land use planning and
the use of information and communications technology to replace the need for physical travel).
o0 The per capita PKM values are as follows: 2005 — 2,635 PKM; BAU 2050 — 8,934 PKM; Alternative 2050 —

4,542 PKM.
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Figure 3-7. Passenger-Kilometer (million PKM)
Source: Calculated

0 Passenger transport was dominated by road transport in 2005 and is estimated to be the same in the BAU
2050 scenario (98% of PKM). In the alternative scenario, rail-based transportation is noticeably higher,
contributing 11% of the PKM (as compared to 1% in the BAU 2050 scenario).

o The alternative scenario also highlights the importance of having better road public transport (BRT and
buses) as these contribute 52% of the PKM as compared to 35% in BAU 2050.
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Figure 3-8. Passenger-Kilometer Mode Shares (%)
Source: Calculated

Road
0 Road transport activity volumes (PKM) are expected to increase at an annual rate of 3.5% in the BAU

scenario. 2050 PKM volumes are expected to be almost 5-fold from 2005 values.
o The alternative scenario postulates that the increase will be limited to 2% per annum.
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Figure 3-9. Road Passenger-Kilometer (million PKM)
Source: Calculated

In 2005, 4-wheeled private motorized passenger transport contributed 45% of the road-based PKM, while
motorcycles contributed 26%. Buses, on the other hand, contributed 29%.

In the BAU, it is projected that the 4-wheeled private motorized modes will still contribute similar levels
(44%), while motorcycles will decrease in importance, contributing 20%. Buses are seen to contribute
35% of road PKM in BAU 2050.

The alternative scenario posits that bus-based systems will contribute 60% of the road PKM, emphasizing
the need to develop high quality and high level of service bus-based systems in the region.
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Figure 3-10. Road Passenger-Kilometer Mode Share (%)
Source: Calculated

Rail transport activity volumes (PKM) are expected to increase at an annual rate of 2% in the BAU scenario.

2050 PKM volumes are expected to be 2.4-fold of the 2005 values.
The alternative scenario postulates a much higher increase in rail-based transport at 6.6% per annum
growth rate. The 2050 value for the alternative scenario is 17-fold higher than the 2005 value.
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Figure 3-11. Rail Passenger-Kilometer (million PKM)
Source: Calculated
e Air

o Air transport activity volumes (PKM) are expected to increase at an annual rate of 2% in the BAU scenario.
2050 PKM volumes are expected to be 3.23-fold of the 2005 values.

0 The alternative scenario postulates lower demand for air travel, where PKM will be growing at 2.3% per
annum The 2050 PKM volumes for air transport will be 2.77-fold of the 2005 values.
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Figure 3-12. Air Passenger-Kilometer (million PKM)
Source: Calculated
e  Water

o The study was limited in incorporating activity data for water transport as there was very limited
information that was available for the different countries. The impacts of water transport have been
directly inputted into the energy consumption and emissions analysis as these were based mainly on IEA
estimates for sectoral energy and CO2 emissions. Further data collection will be needed in the future in
order to properly reflect water transport in the activity analysis.

3.23.2 Freight Transport

e  Summary : Transport Volumes and Mode shares

o Total freight transport activity volumes in 2005 are estimated at 611 billion TKM. It is expected to grow
4.7 fold in BAU 2050 at 2.9 trillion TKM (3.5% annual growth rate).
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o The alternative scenario postulates a reduction in annual growth rate at 2.2% per annum. The 2050 total
TKM is estimated at 1.7 trillion TKM in the alternative 2050 scenario, 2.7 fold of the 2005 value.

0 The per capita TKM values are as follows: 2005 — 1,090 TKM; BAU 2050 — 3,680 TKM; Alternative 2050 —
2,113.
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H Light-duty trucks  ® Heavy-duty trucks ® Rail Air ® Water

Figure 3-13. Freight Ton-Kilometer (million TKM)
Source: Calculated

o The 2005 estimates as well as the BAU 2050 estimates show that freight transport is and will be
dominated by road vehicles (98% of the TKM).

o The alternative scenario postulates a more diverse freight transport network in 2050 in the region as the
contribution of road vehicles to the total TKM is reduced to 68%. Rail-based transport is expected to
contribute 23% of the total TKM in the alternative 2050 scenario.
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Figure 3-14. Freight Ton-Kilometer Mode Share (%)
Source: Calculated

e Road
o0 Road freight transport activity levels are expected to increase 3.5% per annum in the BAU scenario. The
2050 BAU 2050 value is 4.7 times the 2005 value.

o The alternative scenario postulates an annual growth rate of 1.4% and ultimately a 60% reduction versus
the BAU 2050 value.
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Figure 3-15. Road Freight Ton-Kilometer (million TKM)
Source: Calculated
Rail

0 Rail-based freight transport is expected to increase much higher in the alternative scenario, as it
embodies assumptions that will shift road freight activity towards rail. The alternative scenario resulted in
an annual growth rate in rail freight of 9.3%, as compared to 3.7% in the BAU scenario.
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BAU Alternative
Figure 3-16. Rail Freight Ton-Kilometer (million TKM)
Source: Calculated

Air

0 The BAU scenario postulates that air freight volumes will increase at an average rate of 3.3% per annum,
resulting in a 4.2 fold increase in 2050 vs 2005. The alternative scenario resulted in a 2.9% increase per
annum as much of the increase will be in the rail-based systems.
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Figure 3-17. Air Freight Ton-Kilometer (million TKM)
Source: Calculated
e  Water

0 As with passenger transport, the study was limited in the way it incorporated water transport in the
activity analysis. The backcasting tool showed an 8% contribution from water transport in the alternative
2050 scenario as this was a result of directly shifting activity from the other modes.

3.2.3.3 Road Vehicles

e This section on road vehicles is included as a section as much work has been done in order to get the
projections that were used (primarily in the BAU scenario for the study) and is deemed to be an interesting
topic for policy makers to look into as the gravity of the current and potential CO2 emissions from road
transport in the region is substantial.

e In 2005, it was estimated that there were 89.9 million vehicles in the region. 11.6 million of these were
passenger cars, while 65.6 were motorcycles (including 3-wheelers). The weighted average for 4-wheeled
vehicles/1000 people is 43.33, while the motorcycles/1000 is 117.

e Brunei had the highest 4-wheeler motorization rate at 448 vehicles/1000, followed by Malaysia at 299
vehicles/1000.

e  Malaysia was also highest in the 2-wheeler motorization rate at 271 motorcycles/1000 people, followed by
Vietnam at 189 motorcycles/1000 people.

2005 I I

100,000,000.00  200,000,000.00  300,000,000.00  400,000,000.00  500,000,000.00

mCar WBus mTruck ® Motorcycles mOthers

Figure 3-18. Road Vehicle Population (2005 and 2050)
Source: Calculated
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million will be motorcycles.

In 2050, it is estimated that there will be 510 million vehicles in the region, 124 million will be cars, while 305

The motorization rates will be at 378 4-wheelers/1000 people and 388 motorcycles/1000 people (weighted

average). Brunei is still seen to be the highest in terms of 4-wheelers/1000 people at 815. Vietnam will be
experience motorcycle saturation at 550 per 1000 people in 2050.
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Figure 3-19. Vehicle Motorization Indexes: Vehicle/1000 People (2005 and 2050)
Source: Calculated

3.2.4 Transport CO2 Emissions

3.24.1 Baseline (2005)

2005 : Total = 188.2 million tons CO2

. F.Ship

F.Air 7%
F.Heavy- 4%
duty trucks

11%

F.Light-duty
trucks
14%

P.Air
2% P Ralil P.SUV
0% p2w/3w P.Bus/BRT 2%
13% 6%
Figure 3-20. CO2 Contribution by Mode (2005)
Source: Calculated*

* P =Passenger ; F = freight
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The total transport CO2 emissions in 2005 was
188.2 million tons

In terms of the actual CO2 volume, Thailand is
the highest contributor to the total (28%).

In terms of modes, passenger 4-wheeled
vehicles contributed 43% of the total CO2 in
2005. Motorcycles and 3-wheelers contributed
13%.

Road freight vehicles contributed 25% of the
total CO2.
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Figure 3-21. CO2 Contribution by Country (2005)
Source: Calculated

e Interms of per capita emissions, Brunei was highest at 2.9 tons CO2 per capita in 2005. Myanmar was lowest
at 48 kg/capita (.048 tons/capita).

e The weighted average CO2/capita in 2005 is .422 tons/capita.
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Figure 3-22. Transport CO2 Emissions per Capita (ton CO2/person) 2005
Source: Calculated

3.2.4.2 BAU Scenario

e  The BAU scenario postulates that the transport CO2 in the region will grow at an annual average of 3.3%. The
total CO2 emissions in 2050 are 822 million tons.

e This means that the 2050 transport CO2 will grow 4.36-fold as compared to 2005.
e  Emissions from buses are expected to grow the fastest (3.9% per annum), similar to SUVs and LVs. Motorcycle
emissions will grow at 3.5% per annum while passenger car emissions (sedans) will grow at 2.8% per annum.

e  Emissions from light-duty trucks will still grow the fastest for the freight sub-sector at 3.6% per annum, while
emissions from rail will increase at 3.2%.
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Figure 3-23. Total Transport CO2 Emissions: BAU (thousand tons CO2)

Source: Calculated

In terms of % contribution, 4-wheeled passenger vehicles (cars, LV, SUVs) are estimated to contribute 46% of
the CO2 emissions in 2050 under the BAU scenario.
Trucks (light and heavy duty) will contribute 23% of the CO2 emissions in BAU 2050.
Motorcycles will contribute 14%.
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m P.Car
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m P Air
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B F.Light-duty trucks
B F.Heavy-duty trucks
| F Rail
m F Air
H F.Ship

Figure 3-24. Transport CO2 Emissions by Mode: BAU 2005 and 2050 (thousand tons CO2)

Source: Calculated

The resulting weighted CO2 emissions per capita in 2050 are 1.36 tons/capita, increasing more than 3 fold

from the 2005 value.

Brunei is still seen to be the highest in terms of ton CO2/capita at 2.66, but has decreased from its 2005 value
of 2.96 ton CO2/capita. Myanmar is still the lowest at 0.60 tons per capita.
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Figure 3-25. Transport CO2 Emissions per Capita: BAU (ton Co2/person)
Source: Calculated

S

3.2.4.3 Alterative Scenario

e The selected policy packages for the countries were applied into the backcasting tool to estimate the emission
reduction potential in 2050.

e The total CO2 emissions in the alternative 2050 scenario is 286.7 million tons, 65% lower than the BAU 2050
value.

e  This means that transport CO2 emissions would have to be limited to a 0.9% annual growth up to 2050. The
scenario calls for negative growth rates for car emissions (-1.2%) and heavy-duty trucks (-1.1%).

e Higher growth rates for emissions from buses (2.9%), rail-passenger (5.3%) and rail-freight (9.1%) will be
needed as the scenario shifts substantial passenger and freight activity towards these modes.
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Figure 3-26. Total Transport CO2 Emissions: Alternative Scenario (thousand tons CO2)
Source: Calculated

e In terms of % contribution, 4-wheeled private passenger vehicles will be limited to 26% contribution in the
alternative 2050 scenario as compared to 46% in the BAU 2050 scenario. Buses will contribute 14% in the
alternative 2050 as compared to 8% in BAU 2050, as buses are seen to contribute 52% of the total passenger
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kilometers in 2050.
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Figure 3-27. Transport CO2 Emissions by Mode: Alternative Scenario (thousand tons CO2)
Source: Calculated

e The alternative scenario shows that the weighted CO2 emissions per capita in 2050 can be reduced to 0.47
tons/capita (from 1.36 in the BAU 2050 scenario). However, this is still above the target of 0.33 tons/capita.
Future applications of the tool would need to look into additional policies, but would have to be assessed as
nationally appropriate.

0.8

0.6

0.
0
BRN KHM IND LAO MYS MMR PHL SGP THA VNM

Target

NS

N

Figure 3-28. Transport CO2 Emissions per Capita; Alternative Scenario (tons CO2/person)
Source: Calculated

3.2.5 Proposed Policies

e The table below shows a summary of the policies that were applied into the backcasting tool. The details of the
applications are within the country reports. These policies have been applied to the countries with variations in
terms of the shift rates, penetration rates and timing of application. These were based on policy documents
and the review of other external sources.
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Table 3-1. Summary of Policies Applied in the Backcasting Tool

' BRN | KHM | IND | LAO | MYS | MMR | PHL | SGP | THA | VNM
Avoid
Pricing Regimes ° ° ° ° ° ° ° o o o
ICT ° ° ° ° ° o ° ° ° °
Tele-activities ° ° ° ° ° ° o o o o
Travel plans ° ° o o o o o o o o
Improved travel awareness ° ° ° ° ° ° ° ° o o
Urban and land use planning ° ° ° ° ° ° ° ° ° °
Fuel price control ° ° ° ° ° ° ° ° o o
Shift
Passenger — to bus ° ° ° ° ° ° ° o o o
Passenger — to rail ° ° ° ° ° ° ° o o o
Passenger — to water ° ° o o o
Freight — to rall ° ° ° ° o o
Freight — to ship ° ° ° o
Improve
CNG o o o o o o o o o o
Hybrid vehicles ° ° ° ° o o o o
Electric vehicles ° ° ° o o
Fuel cell vehicles ° ° o o
Biofuel ° ° ° o o o o o
Eco-driving o o o o o o o o o o
Air fuel efficiency improvement ° ° ° o
Ship fuel efficiency improvement ° ° o
Rail electrification ° ° ° ° ° o o

3.3 References
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Dargay, J., D. Gately and M. Sommer. 2007. Vehicle Ownership and Income Growth, Worldwide: 1960-2030.
United Nations, Department of Economic and Social Affairs, Population Division. 2011. World Urbanization
Prospects, the 2011 Revision. New York: United Nations.

United Nations. 2012. World Population Prospects: The 2012 Revision. http://esa.un.org/wpp/

World Bank. 2013. World Development Indicators.
http://data.worldbank.org/data-catalog/world-development-indicators
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Prepared by Clean Air Asia

Present Society

500 INTRODUCTION

H Urban ®Rural

400 e  Brunei Darussalam is located at the north coast of Borneo, and
200 completely surrounded by the Sarawak State of Malaysia, aside from its
coastline with the South China Sea
200 e  Brunei'sland area is 5,765 sq. km. and has a coastline of 161 km.
100 " e  The country is divided into four districts and 38 sub-districts, which are
o called “mukims” or wards.
SEESEEE22828388282832 8 mopATON
e  Brunei's population (2013) is currently about 417.17 thousand people.
Figure 1. Population (OO(B)1 e  Ithasgrownatan average of 2.14% per annum from 1990 to 2013.
e |tisestimated that 76.68% of the population are presently in the urban
90-94 CFemale areas. (UN 2012 and 2011).
75-79 O Male
60-64 AGE STRUCTURE
45-49 ] I L__ . ° 59% of the population are in the working age of 20-64.
3034 . :, ° Only 3% of the population are 65 years old and above. (UN 2012)
|| 1
- g GDP per CAPITA
20 10 0 10 20 ° GDP per capita currently stands at USD 40,617 (2005 constant USD), the
second highest in the region. It increased at an average rate of 5.59%
Figure 2. Population by Age (000s), 2010° from 1990 to 2013 (WB 2012).
o It has grown particularly strong in the period 2002-2010, averaging an
50,000 annual growth rate of 11.1%.
40,000
30,000 ECONOMIC STRUCTURE
20,000
10,000 o In 2008, the industrial sector contributed 74% of the total GDP in Brunei
and has been increasing since 2001 (WB 2012).
22388 § ‘é‘ § § § g g ° Agriculture has not been a significant sector in terms of contribution to
o T T S s e e e A the economy. 80% of Brunei’s food requirements are imported from
. . 3 other countries (Brunei Economic Development Board).
Figure 3. GDP/Capita (2005 Constant USD) e  The services sector contributed 26% of the GDP. However, its
100% percentage contribution has declined, as it stood at 47% in 1998.
80% ° Crude oil and natural gas production account for a significantly large
60% zz;"éze(;tgfggge fraction of Brunei’s exports, Hydrocarbon resources account for 90% of
40% _ its total exports. Apart from mining, and domestic and foreign
0% 'Qgg'gg'f;rgvf‘gl')‘; investments, Brunei's economy depends largely on the oil and gas
0% g | sectors. According to Brunei Economic Development Board, the country
R I - o d‘fg’(yo/'o \glé%p) is the 4th largest oil producer in the region and the 9th largest exporter
23 ZTZIRKRKIRR of liquefied natural gas in the world.

Figure 4. % Conttribution of Sectors to the GDP*

! United Nations. 2012 and United Nations. 2011.
2 United Nations. 2012.
j World Bank. 2013.

Ibid.
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Present Transport

Bus, 40%

Figure 5. Passenger Transport Mode Share (% of PKM), 2010
Source: Study estimates

Figure 6. Freight Transport Mode Share (% of TKM), 2010
Source: Study estimates

Table 1. Population of Road Vehicles (2010)

Passenger
Mode No. of \Veehicles Percent
Car 181,196 92.7
Bus 1,596 0.8
2W/RW 2,772 14
Freight
| Truck | 9,848 | 5]

Future Society

VISIONS

PASSENGER TRANSPORT

As of 2010, passenger transport is at an estimated 10.9 billion
passenger-kilometers.

Passenger transport has increased by 4.3% per year between 2005 and
2010.

Road transport (primarily cars) serves 57% of passenger transport and
already dominates the road transport of Brunei. Public transport services
are limited in Brunei, and car ownership in Brunei is about one car for
every two persons, or two cars per household at least. Taxis barely exist
as they are expensive and usually un-metered, with less than a hundred
fleets and mostly serving those originating from the airport or major
shopping malls.

FREIGHT TRANSPORT

2010 freight transport is at an estimated 7.2 billion ton-kilometers, which
are largely dominated by trucks.

Freight transport increased by an average of 1.16% per year between
2005 and 2010.

ISSUES AND CHALLENGES

Brunei is a top exporter of oil and gas, accounting for 67% of its domestic
income. However, the country is depleting its natural resources. APEC
estimates that the oil reserves will last about 25 years and the gas
reserves will last about 40 years (APEC, 2013) For transport, this means
that car use should be re-evaluated and policies that would promote
new technology must be advanced.

Buses are the country’s main mode of public transport. They face
challenges in ridership as they provides limited information to the
commuters, and passengers note the irregularity of services (Oxford
Business Group, 2013).

Brunei has the highest car motorization index in Southeast Asia at
452/1000 people (2010).

e Thefuture of Brunei will largely be driven by Wawasan or Vision 2035, which define three goals: to ensure well-educated, highly-skilled and
accomplished Bruneians; to ensure a high quality of life; and to build a dynamic and sustainable economy. Policy directions have been
identified in the first Outline of Strategies and Policy for Development (2007-2017): education, economy, security, institutional organisation,
local business development, infrastructure, social security, and environment.

e According to the Wawasan Brunei 2035, it will widen the economic base by 2035 and move away from being overly dependent on the oil

and gas sectors

e Priority sectors indicated in the plans are the following: hospitality, finance, agriculture, halal products and software development.
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Figure 7. Population (000s)°

® United Nations. 2012 and United Nations, 2011.

POPULATION

It is estimated that in 2050, there will be 545,000 people in the country.
The population will grow at an average of 0.88% per annum from
2005-2050

85.9% of the population will be living in urban areas by 2050. Growth in
the urban population is higher than the total at 1.23% per annum from
2005-2050 (UN,2012 and UN,2011).
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EFemale

90-94 mMale  AGESTRUCTURE
75-79 ; f‘:ﬁ:lﬁ L e 57% of the population will be in the working age of 20-64 in 2050.
60-64 = _mm= =1 e By 2050, 22% of their population will be 65 years old and above (UN,
45-49 || .' '. ) 2012).
30-34 T r
15-19 5 . . T GDP per CAPITA
0-4 1 T e GDP per capita is projected to increase to USD 104,560 (2005 constant
] ] e Itis forecasted to grow at an average of 3.59% per annum from the
Figure 8. Population by Age (000s), 2050° period 2005-2050°.
120,000
100,000 ECONOMY . )
80,000 e  The oil and gas sector has been the backbone of the economy of Brunei,
60,000 but with contractions in energy production and depletion in natural
40,000 resources, Brunei is looking for ways to diversity its economy.
20,000 e Oil reserves are estimated to last up to 25 years and the natural gas
. reserves are expected to last up to 40 years, according to APEC Energy
e R N S R RV R T S S T = Supply and Demand Outlook — 5" edition.
SS]IIIIJLKKRR

Figure 9. GDP/Capita Projections up to 2050"

Future Transport

PLANS AND VISIONS

e  Aland transport master plan for Brunei has been completed. It primarily focuses on improving the public transport system to address two
goals: reduce Brunei's dependence on private cars as well asimprove their energy efficiency and reduce carbon emissions.

e By 2020, Brunei envisions road systems incorporating bus, bicycle lanes as well as walkways.

100% - E LRT
25%
ALTERNATIVE 6.84 80% | 6% ’ PassRail
60% - m2W/3W
57% Bus
0
BAU 18.16 40%
— mSuUV
1 T T T | - mLV
0 5 10 15 20 0% -
BAU ALTERNATIVE m Car

Figure 10. Passenger Travel (billion PKM), 2050
Source: Study estimates Figure 11. Passenger Mode Shares, 2050
Source: Study estimates

PASSENGER TRANSPORT
e Under the BAU scenario, passenger transport will increase to 18.2 hillion passenger kilometers by 2050, less than double the current
passenger traveled distance.

e  Thealternative suggests a reduction of PKM to 6.8 billion passenger kilometers, due to the impacts of avoid policies.

e  Future transport in Brunei under the alternative suggests travel by high quality and high level of service LRT/MRT and buses.

e Reducing car travel demand is key: approving and implementing the plans for MRT in the country will be important in dissuading the future
population from using cars. The rising public awareness of depleting natural resources might catalyze such a move.

6 -
Ibid.

" ADBI. 2012 and United Nations, 2012.

8 ADBI, 2012 and United Nations, 2012.
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FREIGHT TRANSPORT

e  Meanwhile, freight transport is expected to increase to 7.2 billion ton-kilometers in 2050 under the BAU scenario. The alternative suggestsa
reduction of freight trip distance to 3.7 billion ton-kilometers in 2050.

e  Allof future domestic freight travels is expected to be on trucks.

e  Future trucks are seen to run on altemative fuels as well, especially CNG trucks and hybrid trucks.

ISSUES AND CHALLENGES

e  The depletion of natural resources will be the biggest pressure on the transport sector. When crude oil becomes scarce in 30 years, Brunei
will have to look for alternative sources of energy both locally and internationally.

Results of Simulation

>
o

e  The simulation of alternative policies suggests a mitigation potential from

2.66 tCO2 per capita to 0.45 tCO2 per capita for transport.

e  The first step to CO2 mitigation in Brunei is the strengthening of public
transport. In Brunei, interest rates on car loans are low and automobile
purchases are subsidized. It is recommended that such policies be put in
place to incentivize public transport in the country.

e  Shifting away from crude oil dependency is both a challenge and an

tons/capita
oW
o o

=
o

b 6 b o b o b o 6 o opportunity for Brunei. Brynel may have to begin cpnvertmg to public
S 8 3 8 8 8 8 8 & 8 transport that runs on their LNG. Unfortunately, studies suggest that the
N N N N N N N N N N .
= BAU = Alternative scenario local reserves of natural gas may deplete in 40 years. Advanced
technologies such as fuel cells, hybrids and electric vehicles are options to
Figure 14, Tons CO2/capita lookinto.
1,600 1,600 Efeiggtihip
H FreightAir
o 1,400 o 1,400 B FreightRail
S 1,200 O 1,200 W Trailar
21,000 2 W Truck
2 50 2 m PassShip
B 2 B PassAir
g 600 g W PassRail
3 400 5] m2W/3W
= 200 = Bus
SUV
Omomomomomo n © 1y O W o W o v o LV
o — - AN N ™ ™ < < Lo
S 88 LZLEEE SR RERKK KKK g Mo
Figure 15. Total CO2—BAU Figure 16. Total CO2 - Altemative
e Inthe BAU scenario, the largest emitters in Bruneiwillbe = In the alternative scenario, the existence of a public transport system has
cars and trucks. Cars will contribute up to 33% of all been considered. Plans have been proposed to build MRT systems around
transport emissions in 2050 as citizens continue to utilize the country. This may motivate people to use public transport instead of cars.
cars as their primary mode choice in the future. Although =  Energy efficient bus technologies and renewable fuels are seen to be
car ownership shows signs of saturation, car use will adapted into the current buses, especially in a low crude oil supply scenario.
continue to be the top cause of emissions in the e The alternative scenario resulted in a reduction of 83% in total CO2
transport sector of Brunei. emissions from transport in 2050 vs the BAU (244 thousand tons CO2).
e The total CO2 emissions from transport in 2050 (BAU) is
1.4 million tons.
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ACTION PLAN

2015 2020 2025 2030

2035 2040 2045 2050

Avoid

Pricing Regimes

Teleactivities

Travel Plans

Improved Travel Awareness
Urban and Landuse planning
Fuel price (10%)

~N

Shift

passenger

A

\

bus

_|

rail

Bus/BRT usage promotion (Passenger)
Bus/BRT infra development (Passenger)
from Car,LV,SUV to Bus 30% shift by 2050
Rail/LRT usage promotion (Passenger)
Rail/LRT infra development (Passenger)
from Car/LV/SUV to LRT 25% shift by 2050
from Car/LV/SUV to LRT 5% shift by 2050

from 2W/3W to LRT 5% shift by 2050

L

Improve

CNGV mass supply

Bus(CNG) 50% by 2050
Truck(CNG) 25% by 2050
Hybrid mass supply

Hybrid Promotion (mainly via economic way)
Truck(HV-Diesel) 70% shift by 2050

FCV mass supply

FCV Promotion (mainly via economic way)

Truck(FCV) 30% shift by 2050
Biofuel Promotion (15% of the mix by 2050)

Rail electrification 15% by 2050

Ecological Driving

Air fuel efficiency improvement /

CNGV Promotion (mainly via economic way)

Characteristic Policies

Future Image

Passenger
Transport

Vehicle tax and quotas, as well as park-and-ride schemes can be
put in place to encourage the shift to various modes of transport
other than private cars. Public bus transit system should be
improved, Bike lanes and walkways, and other infrastructure for
cyclists and pedestrians, should be constructed to encourage a
shift to non-motorized transportation. Smart urban and land use
planning should be implemented to reduce transport activity.
Land use and transport integration should be considered
accordingly.

As awareness of depleting resources becomes apparent,
so shall the initiatives to create fuel savings. Brunei will
move away from car use to public transport towards
2050, with a network designed to serve the upper class.

Freight
Transport

Cross-border freight agreements with Malaysia and Indonesia
should be in place. Brunei Muara Port should be improved, as
well as water transport for freight in general. Advanced vehicle
technologies will penetrate the freight fleets.

Brunei will be one of the pioneer users of energy-efficient
air transport, reducing emissions by 50% through
innovations in aviation technology.
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Challenges

Brunei is a top exporter of fuel and
natural gas. However, evidence shows
that the country’s reserves will be
depleted in 30 years.

The country will have to diversify its
energy portfolio to ensure that it will be
ready to face the challenges posed by its
depleting natural resources.

Lack of public transport will continue
motivating car use. If this will remain in
the future, Brunei may experience
worse traffic congestion, thus further
exacerbating future transport emissions.
Owning a car is generally easy in Brunei
due to low car loan interest rates and
subsidized car purchase. This explains
the high number of cars in the country
and at the moment, car ownership is
about two cars for every household.
Unchecked, the number of carsvolume
would likely double in number from
150,000 in 2005 to 282,000 in 2050.

Car ownership is generally considered as
a status symbol, similar to most
countries in Asia, hence convincing the
population of Brunei to shift to public
transport appears to be a challenge.

References

Co-Benefits

Inadequate public transport system in
Brunei is believed to be affecting the
tourism sector in Brunei.

While Brunei currently enjoys expansive
road networks, the increase in car use
may cause worse traffic congestion
towards 2050.

Public transport can potentially prevent
congestion by motivating the people to
lessen their dependency on cars, thus
reducing the number of vehicles that
are on the road.

With less fuel available, Brunei will be
able to conserve its resources through
more  energy  efficient  vehicle
technology. The costs may be high in the
short term, but the amount potentially
saved will be more significant.

Asian Development Bank Institute. 2012. ASEAN 2030, Towards a Borderless Economic Community.
APEC. 2013. Energy Demand and Supply Outlook: 5th Edition. (February 2013, February).
Brunei Economic Development Board. (n.d.). Brunei: Economic Overview. Retrieved January 2014, from Brunei Economic Development Board:

http:/Avww.bedb.com.bn/why_ecoverviewhtml

Conclusion

It will be a challenge for Brunei to
achieve the 0.33 tCO2 per capita target
in 2050 but is possible. This simulation
proposes a mitigation potential from
2.66 tCO2 t0 0.45 tCO2 per capita.
Cleaner technologies for transport
should be considered, as Brunei, as
compared to the other Southeast Asian
nations, is in a better economic position
todoso.

Similar to Singapore, Brunei has the
advantage of being compact.
Densification can be the future
alternative to reduce travel demand.
Urban and land use planning that would
include city designs that manage car use
would prove beneficial. Disincentives on
car ownership such as increased
taxation and fuel prices may also be
considered. Ultimately, a good public
transport option would be the most
important factor in reducing car use in
Brunei.

Brunei will have to improve its public
transport system and cease supporting
high levels of car use.
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INTRODUCTION
20000 = Urban = Rural e TheKingdom of Cambodia is bordered by Thailand to its west, Laos to its
north, Vietnam to its east, and the Gulf of Thailand to its south.

0s)

g 10000 e  Cambodia’s land area covers 181,035 sg. km. Phnom Penh, Cambodia’s
§ 10000 capital city, is located at the southern part of the country, occupying
% 5000 0.37% of Cambodia. The country has a coastline of 443 km. Two
g significant water bodies are present within Cambodia: the Mekong River,
O e e e e e o which traverses from north to south of Cambodia, and Tonle Sap River,
LE55538338332338882¢8 which is the largest freshwater lake in Southeast Asia located in the

ToT oo o m e e e e northwestern portion of Cambodia.
e  Significant cities in the Cambodia, apart from Phnom Penh, include

Figure 1. Population (000s) Battambang, Kampong Cham, Siem Reap, and Sihanoukuville.
POPULATION

e  The population of Cambodia as of 2008 census was 13.4 million, 51.4%

90-94 HFemale of which were female.

7579 fMale e |ts population density is about 81.2 persons per sg. km., but in Phnom

60-64 Penh, the population density is nearly 2,213 persons per sg. km.

45-49 , : e  Cambodia has grown at an average of 2.26% per annum from 1990 to

30-34 , — ' , ' 2013. Its urban population has grown at an average of 3.47% during the

1519 = T same period.

0-4 : ' e Current level of urbanization is estimated at 20.4%
1000 500 0 500 1000
Figure 2. 2010 Population by Age (0005) AGE STRUCTURE
e 50% of the population is in the working age of 20-64.
1000 ° Only 5% are 65 years old and above.
9 800 GDP per CAPITA
) e  Cambodia is still recovering from the civil war and remains to be a
gz %0 relatively poor nation. GDP per capita currently stands at about USD 917
€ 400 (2005 Constant USD) and is increasing at an average of 6.88% from 1990
g8 02013,
o~ 200
0 ECONOMIC STRUCTURE
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012  ® The service sector and the agriculture sector contribute about 40% and
Figure 3. GDP/Capita (2005 Constant USD) 36% to the total GDP, respectively. Timper, rubber and rice areamong its
main exports, as well as garments. The industry sector contributes a little
over 20% of the GDP.

100% ° While agricultural sector contributes substantially to Cambodia’s
80% Service, etc., value economy, €conomic growlh i mainl_y oc_)ncentrated in the capital city.
60% added (% of GDP) Sln(_:e about 80_% _of its population Il\_/e in rural areas and depend on

) = Agriculture, value agncultu_re for I|vel_|hood, the slow agricultural development resuttg toa
40% added (% of GDP) substantially large income gap. A large area of the country’s lands is left

20% underutilized, further hampering rural development.

0%

® Industry, value
added (% of GDP)

1993
1995
1997
1999
2001
2003
2005
2007
2009

Figure 4. % Contribution of Sectors to the GDP
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Present Transport

Bus
17%

Figure 5. Passenger Transport Mode Share (% of PKM),
2010
Source: Study estimates

Figure 6. Freight Transport Mode Share (% of TKM),

2010

Source: Study estimates

Table 1. Population of Road Vehicles (2010)

Passenger vehicles
No. of Vehicles | Percent
Car 241,9925 254
Bus 3,632 04
2W/3W 671,312 70.6
Freight vehicles
| Truck | 34,198 | 36 |

Future Society
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PASSENGER TRANSPORT

Existing public transport modes in major cities are dominated by para-transit,
namely motodops (motorcycle taxi), tuktuks (motorized auto rickshaws), and
taxis.

Passenger traveled distance as of 2010 is 46.2 bilion person-kilometers.
Passenger traveled distance increases by an average of 6.58% annually. Travel
demand as of 2010 is highest through buses and two-wheelers. The tuktuk
serves a large portion of travel demand in Cambodia, although data is very
limited.

Almost 100% of domestic passenger transport is road transport. The navigable
inland waterways support the road transport.

Road length is about 44,919 km, only 10% of which are paved (2012).

Mass transportation in Cambodia is minimal, although buses serve inter-city
travel. In February 2014, bus transit service has been revived for a one-month
trial along Monivong Boulevard, a central thoroughfare in Phnom Penh, despite
the failed attempt in 2001. The trial involves 10 buses running a 7.5-km. route.

Its railway network consists of two lines, both originating in Phnom Penh: the
north line connects it to Poipet which is close to the border of Thailand and the
south line connects it to the Sihanoukville, Cambodia’s main seaport.

FREIGHT TRANSPORT

Freight traveled distance is about 10.2 hillion ton-kilometers in 2010.

Freight travel has been slow; rising by about 0.37% per year between 2005 and
2010. Low economic activity in these years stagnated freight travels.

Almost all of freight travels has been through trucks. Only a small portion was
through rail due to the limited capacity and worsening state of the rail.

There is a cross-border trade with the Greater Mekong Sub-region (GMS)
(Thailand and Vietnam). Cambodia has two major seaports, namely Phnom
Penh Autonomous Port and Sihanoukville Port, and several coastal and river
ports. Freight via rail is facilitated through the southern line linking Phnom Penh
and the seaport of Sihanoukville.

ISSUES AND CHALLENGES

Cambodia heavily relies on imported fossil fuel, resulting to high energy costs.
However, hydropower resources are largely available, and off-grid projects such
as solar power and biomass are in progress.

Basic transport infrastructure is lacking in many areas of Cambodia, both urban
and rural, and officials believe that developing rural infrastructure (including
electrification) should be priority given that a large fraction of its population
resides in such areas. However, there were nearly 80,000 cars and 220,000
motorbikes registered in Phnom Penh alone as of 2008 (Sovan, 2008). Such
concerns-the resulting congestion in the urban capital, the large rural population
and the lack of infrastructure in both areas-split the priorities of the government.

POPULATION
e ltisestimated that the population of Cambodia in 2050 will reach 22.6
million.

e The population will grow at an average of 1.17% per annum from
2005-2050. 37.6% of the population will be in urban areas by 2050,
growing at an average of 2.70% per annum from 2005-2050.
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AGE STRUCTURE

90-94 é% g E:;:'e e 66% of the population will be in the working age of 20-59
75-79 e  Only 8% of the population are 65 years old and above.
60-64 o —
45-49 L 0 GDP per CAPITA
30-34 ,'I ' ' .I' e GDP per capita is projected to increase to USD 4,720 (2005 Constant
15-19 = h USD).

04 I'. I.' e |t is forecasted to grow at an average of 5.64% per annum over the

period 2005-2050.
1000 500 0 500 1000
Figure 8. Population by Age (000s), 2050 ECONOMY

e The government estimates that Cambodia wil be a
lower-middle-income country by 2015-2016. Economic growth is
expected to be a priority alongside social progress such as continued
poverty reduction as well as resolving income and gender inequalities,
improvement in health care services and quality of education (De
Carteret & Kunmakara, 2013).

e While its waterways could be a great advantage, cross-border trade is
hampered by weak customs infrastructure (Cambodia Development

5,000
4,000
3,000
2,000
1,000

GDP/Capita (2005
Constant USD)

DO AY~NOM®©O©ODANL®OAdS N~ O
e85 5388888838383338 ;
NCAACAACAACAANCACANCANS Resourcelnstltute,ZOll).

Figure 9. GDP/Capita Projections up to 2050

Future Transport

PLANS AND VISIONS

The study for the possible Master Plan for Railway Network Development has been submitted to Cambodia by Korea International
Cooperation Agency (KOICA) in December 2013.

No transport master plan is in place but a comprehensive transportation study is being conducted and will be completed at the end of
2014. According to Japan International Cooperation Agency (JICA), the target year for implementation of public transport system according
to the 2035 Urban Transport Master Plan is 2035 (Di Certo & Channyda, 2012).

In its Rectangular Strategy of 2008, energy policy reform is integrated within the four pillars of Cambodia to growth. The Green Growth
Roadmap, adopted in 2009, emphasizes the need for energy-efficient vehicles.

Cambodia and Vietnam signed the bilateral Treaty on Waterway Transport. This may potentially lead to an inter-country development of
the river networks that can improve the state of water transport in the future.

100% - PassAir
- - PassRail
ALTERNATIVE 229.80 80% - !
60% 1 u2W/3W
58% 7
BAU 323.28 40% - % Bus
0 100 200 300 400 o 0% mLv

EC
Figure 10. Passenger Travel (billion PKM), 2050 BAU ALTERNATIVE ar

Source: Study estimates Figure 11. Passenger Mode Shares, 2050
Source: Study estimates

PASSENGER TRANSPORT

In the BAU scenario, passenger traveled distance would increase to 201.7 hillion passenger-kilometers as the mobility increases. The
alternative scenario suggests a near-halved travel distance by 2050 at 229.8 billion passenger-kilometers.

Car and motorcycle are expected to be reduced with the availability of more buses around the country. Public transport would
accommaodate 58% of overall travel demand.

Motorcycle traveled distance is projected to increase by 4.7% under the BAU scenario. Alternative scenario suggests that there will be less
demand for motorcycle use, thus the growth rate will be much slower at 2.6% annually towards 2050.

Solar-powered tuk-tuks, or SolarTuks, launched in 2013 (De Carteret & Kimsay, 2013), are expected to roll off the assembly lines of an
energy firm in Cambodia this year. Solar energy potential in the country is acknowledged to be huge primarily because there are few
alternatives. Solar power initiatives have been increasing in the country especially in the rural households as a result of the govemment
decision in 2009 to remove the 15% import duty on materials needed to build solar plants.
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ALTERNATIVE 40.39
47.85

Figure 12. Freight Travel (billion TKM), 2050
Source: Study estimates
FREIGHT TRANSPORT

100%

| FreightShip
80% ) )
60% FreightAir
40% FreightRail
20% m Trailar
0,
0% m Truck

ALTERNATIVE

Figure 13. Freight Mode Shares, 2050
Source: Study estimates

e  Meanwhile, freight travel demand is seen to increase to 47.8 B ton-kilometers in the BAU scenario. Alternative suggests a reduction of

freight travel distance to 40.4 B ton-kilometers.

e  Alongside the rehabilitation of railways, GMS has allowed for the development of the Southern Economic Corridor, and, Cambodia is
benefitting from cross-border trade with Thailand and Vietnam.

ISSUES AND CHALLENGES

e  Car use will surge by more than 8 times its current level by 2050, indicating a BAU scenario similar to the current state of neighboring
Thailand. Alternatively, motorcycles will exceed car use similar to the case of Vietnam. The problems arising from these neighboring
countries may reflect onto future Cambodia, therefore necessitating early action.

e  The railway network in Cambodia dates back to 1930s and thus have poor infrastructure. The lack of efficient rail freight service results to

road congestion.

Results of Simulation
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Figure 15. Total CO2—BAU

e In the BAU scenario, the largest emitters in Brunei will be
cars and trucks. Cars will contribute up to 33% of all
transport emissions in 2050 as citizens continue to utilize
cars as their primary mode choice in the future. Although
car ownership shows signs of saturation, car use will
continue to be the top cause of emissions in the transport
sector of Brunei.

e The total CO2 emissions from transport in 2050 (BAU) is
1.4 million tons.

2030
2035
2040
2045
2050

Under the BAU scenario, Cambodia’s transport sector will emit from 0.20
tCO2 per capita to 0.89 tCO2 per capita in 2050.

The alternative scenario suggests a mitigation potential from 0.89 tCO2
10 0.43 tCO2 per capita in 2050, not reaching the target.

Sources of mitigation are as follows:

Bus service improvement

0 CNG and Hybrid vehicle promotion

0 Rail development and rehabilitation
0 Mekong River transport optimization
0 LRTimplementation in Phnom Penh
0 Close monitoring of car use and car acquisition disincentives
0 NMT promotion as an alternative to motorcycles
FreightShip
20,000 FreightAir
B FreightRail
15,000 W Trailar
M Truck
W PassShip
10,000 M PassAir
WLRT
5,000 M PassRail
m2W/3W
WBRT
Bus
83ﬂ8£8£8@83uv
R KX & & & & & & & & mw
H Car

Figure 16. Total CO2—Altemative
In the alternative scenario, the proposed time for CO2 reduction will be
sometime between 2020 and 2025. It is expected that Cambodia will finish
the studies it is currently embarking on transport by 2015, thus projects
will be implemented from then on.
Mitigation will be largely from private transport, as future citizens may opt
not to acquire or use private vehicles in the future. This requires that
alternatives to such modes will be provided for before demand sets in.
Shifting to alternative cleaner fuels such as CNG will also be important,
although the promotion of hybrid vehicles may be an altemative until such
time when Cambodia is able to find sustainable sources of natural gas.
The plans to rehabilitate and extend rail networks will be impertinent to
reduce future truck traveled distance at the interregional level.
In the future, Cambodia may look into optimizing its Mekong River
transport system, just as the other countries along the river may do
towards 2050.
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Action Plan

2015

2020 2025 2030 2035

2040 2045 2050

Avoid

Pricing Regimes A

Y4

Shift

freight

m Bus/BRT usage promotion (Passenger)

Bus/BRT infra development (Passenger)

from Car,LV,SUV to Bus 30% shift towards 2050
from 2W/3W to Bus 20-45% shift towards 2050

bus

passenger
|

Rail/LRT infra development (Passenger)

rail
|

Rail infra development (Freight)

from Car/LV/SUV to BRT 10% shift towards 2050

from 2W/3W to BRT 10% shift towards 2050
B R=il/LRT usage promotion (Passenger)

from Car/LV/SUV to Rail 5% shift towards 2050
-

from Truck/Trailar to Rail 30-40% shift towards 2050
Ship usage promotion (Freight)
Ship infra development (Freight)

L from Truck/Trailar to Ship 10% shift towards 2050

J
~

)

N\ (

Improve

TONG mass SUBolY o —
Truck(CNG) 10% conversion towards 2050

Rail electrification

Ecological Driving

Summary of Characteristic Policies and Corresponding Future Transport Image

Characteristic Policies

Future Image

Passenger
transport

Plans for railway development should be implemented. Para-transit, namely
motodops (matorcycle taxi), tuktuks (motorized auto rickshaws), as well as
taxis, should be organized so that implementation of cleaner technologies
will not be as difficult. SolarTuks should begin to be manufactured. Improved
para-transit could serve as feeder systems to buses, and bus transit should
start replacing many of para-transit and serve as feeder system to the
railways to be developed. Because Phnom Penh is starting to be congested,
urban and land use planning should be studied and implemented in growing
corridors and pricing regimes should be set in major roads so there will be a
decrease need for motor vehicle ownership.

Para-transit will continue to dominate the road
transport given that Cambodia will focus on
road infrastructure for rural connectivity.
Energy efficient vehicles will start to increase,
but not significantly.

Freight
Transport

The navigable inland waterways should support the freight sector. Plans to
improve connectivity to rural areas should be implemented.

Trucks will continue to dominate the transport
of goods alongside the development of roads,
but with the improvement in railway system
and the development of inland waterways, a
fraction of the transport will shift from road to
rail and water.
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Challenges

Inadequate and inefficient transport
infrastructure  restrains the economic
development and poverty alleviation. This
also implies that the disadvantaged
groups, which form part of a large fraction
of the society, have limited access to basic
government services.

Only a quarter of its land is urbanized.
Rural electrification remains to be among
top priority, hence physical infrastructure
might take a while.

Development of roads in rural areas could
be a concem if it will accelerate illegal
logging. Additionally, as the government is
faced with ensuring rural electrification
and the society is dependent on
agriculture, Cambodia cannot sacrifice its
food crop production for biomass. This
could post an opportunity for other
renewable energy projects such as
hydropower and solar.

Insufficient budget could be a key
challenge in the development and paving
of roads as well as the rehabilitation of its
current transport system and installation
of traffic control devices.

Rehabilitation of railway networks also
requires the need to relocate the people
who reside along its corridors, and some
railway projects have not realized due to
the challenges involving resettlement and
provision of new livelihoods to them.
While it is essential that inspection and
maintenance programs be in place as
motor vehicles are expected to increase,
one of its foremost pre-requisite is the
availability of dat on vehicular emission
and characteristics of vehicle fleet.
Cambodia is only recently beginning to
address this (National Institute —of
Statistics, 2012).

References

Co-Benefits

e Congestion in Phnom Penh is starting to

concern its citizens. Average travel speed
in Phnom Penh significantly dropped in
justa period of 10 years.

About 68% of traffic accidents involve
motorcycles as a result of over-speeding
and drunk-driving. Many of its current
transport initiatives aim at ensuring safety,
such asimprovements in road signals.
With a reasonable fare, bus transit can
provide service to both high- and
low-income users, allowing for more
equitable access, whereas rail transit cover
limited geographical coverage and its
rehabilitation will displace many people
living along its corridors. The bus transit
can reduce the dependence of an
economy to petrol use as a result of
reduced congestion. The increase in
mobility of the population, the decrease in
travel time and the reduction of fuel use
as a result of the decrease in congestion
and of the inclusivity of the bus transit
system, translate to economic savings.

Conclusion

e Cambodia has a relatively clean slate in

terms of future transport. The advantage
is that through the Backcasting tool, it has
a wide horizon of opportunities to tackle
sustainable transport.

This simulation proposes a mitigation
potential from 0.89 tCO2 to 0.43 tCO2 per
capita in 2050, thus it is seen that
Cambodia can maintain its low emission
per capita towards the future.

Mitigation requires early action. Important
considerations are disincentives for motor
vehicle use and ownership and the
promotion of public transport.

Inspection and maintenance is a
fundamental step toward emission
abatement in road transport, but
Cambodia must address its transportation
data gaps.

Cambodia must begin reinforcing its
regional planning system to ensure that
mobility and future developments do not
hinder each other. Similar to its
neighboring countries, is crucial then for
institutions to have adequate capacity to
implement ~ these  systems  and
development plans.
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LAND USE AND DEMOGRAPHIC DISTRIBUTION

& Area and W Population

Indonesia is 4th biggest country by population with 240 million people
Population growth rate at around 1,4% per annum

Demographic concentrate in Java and Sumatera Island with up to 80
percent of population people

Has young and productive demographic with 66 percent of people within
15-64 years.

Average family size is 4-5 people.

Domestic migration drives rapid urbanization in major Indonesia cities.

Indonesia economy have been growing at 5% per annum over the last five
years despite of global economic downturn

Strong domestic consumption and increasing share of services industries
built up most of Indonesia economy

Java continues as the economic center contributing 58% of National GDP
Middle income people built up 60% of total population with average
income of USD 3.800

Unemployment > 6% and poverty rate > 11%

Jawa and Sumatera only have 33% of total Indonesian area but inhabited
by 82% of total Indonesian population in 2012

Java Island is the most developed and populated island

Since 2010, more than 50% population are living in urban area

Current population’s distribution pattern is characterized by population
mostly live in Java-Sumatra area

Manufacturing and other highly added value industries mainly located in
Java
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Present Transport

No [tem Present Condition
1 Transport Energy Dominated by oil fuel
2 Urban Transport Performance High fuel inefficiency, high accident rate, high transportation cost
10-17 km average urban daily trip
10-21 km/h average speed
Declining share of public transport
Low average vehicle speed
3 Transport Emission* 80% Regional transport, 15% Urban transport, 4% others
4 Transport mode share Domination of motor cycle
5 Transport system Dominated by road based transport
6 Transport infrastructure Dominated by road infrastructure
7 Veehicle Technology Domination of fuel combusting engine technology
8 Inter-island movement Dominated by road based transport
9 Freight Transport 90% road based transport domination

*|CSSR-Bappenas, 2010

Vehicle Number and Ownership
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Source: BPS, 2013
Congested Urban Area
City Bandung Bogor Depok Bekasi Tangerang Bodetabek
km/ 14.30 15.32 21.40 21.86 22.00 20.12
City Surabaya Medan Makassar Semarang Palembang Metro City
km/h 21.00 2340 24.06 27.00 2854 24.80

Source: Perhubungan dalam Angka, 2013
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Future Society

e Absolute social condition will be improved especially in term of health, education, and life expectancy.

e Technology will continue to develop and enhance social interaction and activity instead of replacing it.

e Private vehicle and property remain as social and economic symbols for most of the population except for only a little number of people
with high education and experience living abroad.

e  Gap of income and welfare will remain and become social challenge but with smaller gap due to steady growth of employment
opportunity.

e Higher environment awareness lead to greater demand for environment protection.

e Most people will live in urban area as a result of rapid domestic migration.

e Duetoland space constrain, urban sprawling will be more intensified with more people will live in high raised residential buildings.

e Dynamic and mobile urban lifestyle is common lifestyle for the most of population.

e Motorized travel activities will continue to growth as income increase.

Future Transport

No [tem Future Vision
1 Transport Energy 25 percent share of renewable energy
2 Urban Transport Performance  More efficient transport
10-15km
>30 km/h average speed
More efficient mobility
3 Transport Emission™ 63% Regional transport, 24% Urban transport, 12% others
4 Transport mode share Domination of motor cycle but smaller proportion to total caused by increase
number of car
5 Transport system Increase role of rail, sea, and air transport
6 Transport infrastructure More development of rail infrastructure, sea port, and airport
7  Vehicle Technology Higher use of hybrid and electric vehicle for both car and motorcycle
8 Inter-island movement More integrated multi modal inter-island transport
9 Freight Transport Increase of rail and sea transport in freight movement
*ICCRS, 2010
MODAL SHIFT Target Percentage Target Year
From To BAU RAN IMPRAN
Car, LV, SUV Rail 10%  15% 45% 2050
Car, LV, SUV Bus, BRT 4% 8% 20% 2050
2W/ 3W Rail 6%  10% 45% 2050
2W/ 3W Bus, BRT 8% 8% 20% 2050
Bus/BRT Rail 15%  30% 40% 2050
Truck/ trailer Ships 10%  15% 25% 2050
Truck/ trailer Train 10%  10% 35% 2050
Air Ships - 6% 10% 2050
Air Train - 6% 10% 2050
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Results of Simulation
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ACTION PLAN

2015 2020 2025 2030 2035 2040 2045 2050
Pricing Regimes
ICT
Teleactivities
Travel Plans
Car Ownershi
Avoid P
Improved Travel Awareness
Freight Transport Subsidiarity
Freight Dematerialization
Urban and Land Use Planning
Fuel Price Increase (10% in 2015 additional 25% in 2025)
2015 2020 2025 2030 2035 2040 2045 2050
Railway Promotion and infrastructure development , with target:
- 45% Modal shift from private vehicle (LV, Car, SUV) into railway by 2050
- 45% Modal shift from motorcycle into railway by 2050
- 40% Modal shift from BRT/ bus into railway by 2050
Bus, BRT Promotion and Infrastructure Development , with target:
- 20% Modal shift from private vehicle (LV, Car, SUV) into Bus/BRT by 2050
Shift - 20% Modal shift from motorcycle into Bus/BRT by 2050
Railway Freight Promotion and Infrastructure Development , with target:
- 35% Modal shift from truck/trailer freight into railway freight by 2050
- 10% Modal shift from air freight into railway freight by 2050
Ship Freight Promotion and Infrastructure Development , with target:
- 25% Modal shift from truck/trailer freight into ship freight by 2050
- 10% Modal shift from air freight into ship freight by 2050
2015 2020 2025 2030 2035 2040 2045 2050
CNG Vehicle Introduction , with target: :
- 40%Energy shift for Car, LV from Gasoline into CNG by 2050
- 30%Energy shift for SUV from Gasolineinto CNG by 2050
- 30%Energy shift for bus from Diesel into CNG by 2050
- 60% Energy shift for BRT from Diesel into CNG by 2050
- 30%Energy shift for truck and trailer from Diesel into CNG by 2050
Hybrid Vehicle Introduction, with target: :
- 20%Energy shift for SUV, Car, LV from Gasoline into Hybrid-Gasoline by 2050
- 20%Energy shift for bus, BRTfrom Diesel into Hybrid-Diesel by 2050
- 10%Energy shift for truck from Diesel into Hybrid-Diesel by 2050
Improve - 5%Energy shift for trailer from Diesel into Hybrid-Diesel by 2050

Electric Vehicle Introduction, with target: :
- 10% Energy shift for Car, LV, SUV from Gasoline into EV by 2050
- 50% Energy shift for 2w/3w from Gasoline into EV by 2050

Biofuel Introduction, with target mixing percentage :
- 5%hby2015
- 10%by 2015

Rail Electrification, with target electrification 30% by 2050
Air Fuel Efficiency
Ship Fuel Efficiency
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Future Image

National transportation system will be based
mostly on public transport system especially on
urban areas

National freight system will see much higher share
for ship and rail based system

Reduction of dependency on fossil fuel as the main
energy source

Better transportation behaviour and much more
efficient mobilities

Jakarta mostly depend on public transportation
system especially railway sytem in addressing
mobility needs of its population

Other large cities will also tremendously reduce the
dependency on private vehicle replaced by new;
modern and reliable public transport system

TOD will be implemented to tackle land use,
mobility and distence issues

Renewable energy based vehicle will be
implemented to tackle private vehicle emission

Conclusion

Level Characteristic Policies
National policy is planning and implementation guideline for local
government policies. The National level targeting:
e Increase share of renewable energy based vehicle
e More efficient and reliable urban transport system and
mobility
e  Reduce dependency on private vehicle by shiftting into public
National transport system with the development and promotion of
modern public transportation system
e  Reduce consumption of fossil fuel with behavioural change,
transportation planning, reduction of physical mobilities, and
more energy efficient vehicle technologies, etc
e Reduce dependency on road based freight system by
developing and promoting rail and ship based freight system
Regional policies will be the regional implementation of national
policies. It should be flexible enough to maximize CO2 emssion
reduction by taking into a count local variables.
Example :
. e Jakarta as Primary City can implement almost all of national
Regional . . S .
level policies such as railway system optimization, extensive
BRT system, multiple energy source implementation program
except geographical related condition such as ship freight
because of the local condition does not enable it to be
optimally implemented
Challenges Co-Benefits
Improve policy: IMPROVED RAN scenario will reduce
Huge and expensive investment on new energy consumption up to 65% while RAN
technologies scenario will reduce up to 39% compared

Behavioral challenges for the population

Shift policy:

Huge dependency on private vehicle use

Poor condition of current public transport
Huge investment requirement for public
transport system

Huge dependency on road based freight
system

Relatively low interest on rail and ship based
freight system for domestic use

Avoid policy:

Behavioral challenges from the population
Requirement for good telecommunication
technologies and infrastructures

Law and regulation on land use planning and
implementation

Resistance on the implementation of car
ownership related issues

to BAU in 2050.

Despite of consumption reduction, both
scenarios still allow for transportation
volume growth.

The emission reduction serves as a new
indicator and target for development
agenda. This new target will create need
for coordination and harmonization of
development agenda. This particularly will
improve development planning process
and implementation coordination.

The emission reduction actions stated in
RAN and RAD GRK will create opportunity
for new and greener econory. Soon the
government will give more incentive for
green economy or industry to attract
investments.

As void policy implementation will bring
more opportunities for policies of
integration between land use and public
transport development. Investment for
both sectors can be coupled in on
development program.
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Implementation of current action plan will
not achieve national target and global
commitment.

Improving national action plan will further
reduce significantly transport GHG
emission.

The government requires an introduction
of various “avoid” measures and providing
options for energy supply in transport.

This intervention calls for a policy to
influence behavioral changes.

GHG mitigation policies will also improve
passenger and freight transport efficiency,
thus the competitiveness of the
transportation  system; and reducing
energy consumption.

More progressive policy measures and
transport  investment  should  be
immediately taken by the government.
Shift to more advance vehicle technology
and cleanerfuel options

Push policy for transport behavioral
changes.

Largest benefit on the energy
consumption (61% reduction), congestion
relieve (35% reduction).

Combination of transport
competitiveness, energy efficiency and
GHG emission reduction will help the
Indonesian government achieving global
climate change commitment as well as
improving the economic and local
environmental condition.



Lao PDR

Prepared by Clean Air Asia

Present Society

8000

INTRODUCTION
6000 = Urban = Rural e Officially known as Lao People’s Democratic Republic (Lao PDR), “Lacs” is
4000 a landlocked country with a land area covering 236,000 sg. km. It is
bordered by Vietnam, Thailand, China, Cambodia and Myanmar. Its
2000 capital and largest city is Vientiane. Other notable cities are Pakse, Luang
o DT — Prabang and Savannakhet.
CBERKESI R Isz=a
2A22ZZZ 333338 POPULATION
e Asof 2013, the estimated population of Laos is 6.8 million. It has grown
atan average 2.05% over the period 1990-2013.
Figure 1. Population (OO(B)1 e The urban population is only about 35% as of 2012, but has grown at an
average of 5.92% annually since 1990 (UN, 2011).
o T e
60-64 ° Laos has a young population base, with 40% of the population aged
45-49 0-14 years.
30-34 ° 52% of the population belongs to the age of 15-64, with a high labor
15-19 = : = . force participation rate for both adult males and females at 79.5% and
0-4 = - 76.5% respectively as of 2011.
500 300 100 100 300 500 e 4% are aged 65 yearsand over (UN, 2012).
Figure 2. Population by Age (000s), 20107 GDP per CAPITA
1500 o GDP per capita isat USD 1,312 as of 2013, which is one of the lowest in
Southeast Asia, but has grown annually by 9.34% from 1990-2013
1000 (World Bank, 2013).
500 . The United Nations categorizes Laos as one of the least developed
0 countries (LDCs) in the world.
3885853823883 885833293
ZAZ2Z2RJIIKIKKII]IIRLR]K ECONOMICSTRUCTURE

° Laos is still primarily an agricultural country, with about half of its GDP
coming from the agricultural sector. Part of the socio-economic

. . 3
Figure 3. GDP/Capita (2005 Constant USD) development plan is to expand agricultural and forestry industries in the

100% future.
80% Service etc. value ® Its economy is benefitting from foreign aid and foreign direct
added (% of GDP) investments like massive hydropower projects, logging and construction.

60%
40%
20%

0%

m Agriculture, value
added (% of GDP)

® Industry, value

O H A ® added (% of GDP)

> P S
S 9 FLLS
TR AT AT A

Figure 4, % Contribution of Sectors to the GDP*

! United Nations. 2012 and United Nations. 2011.
2 United Nations. 2012.
j World Bank. 2013.

World Bank, 2013.
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Present Transport

PASSENGER TRANSPORT

e  Current passenger-km estimates show that the mode split between

Large private and public transport are aimost equal (50% each).

t;t‘/: e  However, motorcycle travel is increasingly becoming an important mode
of travel, covering 10.4 million passenger-kilometers in 2010. Between
2005 and 2010, travel by motorcycles has been increasing by an average
of 25% per year. At the same time, motorcycle ownership has been
increasing by about 6% per year. This is an indication of increasing
demand for mobility.

e  Motorcycles not only serve as household vehicles but also as informal
Figure 5. Passenger Transport Mode Share (% of PKM), 2010 intermediate public transport in the form of tuktuks which are suitable
Source: Study estimates for the generally rural characteristic of the country.

PassRail
0%

Pickups Gzeps
1986

Other,

N FREIGHT TRANSPORT
1%

e \Virtually all of freight transports in Laos are on trucks, covering high
distances especially on the interregional level.

e  Freight travel of trucks in 2010 reached 5.3 million ton-kilometers.
Traveled distance of freight has been increasing by about 14% per year
since 2005.

ISSUES AND CHALLENGES
Figure 6. Freight Transport Mode Share (% of TKM), 2010° e The government of Laos has been heavily investing in new road
Source: Study estimates infrastructure but falls short on road rehabilitation due to lack of funding
capacity.
. Laos depends heavily on external assistance for transport infrastructure

Table 1. Popuiation of Road Vehicles (2010) development. According to a report from OECD, the spending on road

Passenger : infrastructure from 2008 to 2010 amounted to USD 88.5 million, 55% of
No.of Vehicles | Percent which came from external assistance.

Cgrs 11,204 3 e Among the biggest challenges for Laos is its high dependence on road
Pickups 42,994 10 transport for both passenger transport and freight due to the lack of
Jeeps 8,668 2 railway networks and maritime infrastructure (despite the presence of
Large bus 4234 1 Mekong River and its tributaries).  Infrastructure is likewise
Small bus 4,862 1 underdeveloped in rural areas.
Moatorcycles 345,762 80

Freight

| Trucks | 13441 | 3]

Future Society

VISIONS

e By 2020, Laos aims to lose its status as a Least Developed Country. To achieve this, Laos aims to restructure its economy, increase
support for agricultural and industrial development.

e Laos envisions becoming an important transit country similar to its neighbors Thailand and Vietnam.

10000 ®Urban mRural POPULATION
e Laos overall population is expected to grow on the average by 1.35% per
annum from 2005-2050. Its urban population is expected to grow by
3.3% annually over the same period, comprising 65% of the total
0 pqpulation. N
S5 S 8888853y g, |eovcdorahlimin | .
S 92 9 2 2 92 92 8 2 92 89 £ = In2050, populationin the Laos will increase by +56% its current size.
Figure 7. Population (000s)°

> Air freight is at .004%. Water transport is 1%.
® United Nations. 2012 and United Nations, 2011.
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AGE STRUCTURE

90-94 = Female e By 2050, Laos’ workforce is expected to comprise 62% of the population,
75-79 r.:Jg:.ﬂ @ Male potentially increasing domestic production and improving the economic
60-64 o . activity of the country.
45-49 1 = e  Dependency ratio may potentially increase to 31% (21% young
30-34 E y dependency and 10% senior dependency).
15-19

0-4 1 3 GDP per CAPITA

500 300 100 100 300 500 e  Laos’ GDP will increase annually by 9% towards 2030, reaching USD

] ] . 3,713 per capita. By 2050, this will double, attaining USD 6,148 per
Figure 8. Population by Age (000s), 2050 capita.

e  Average annual growth for Laos is estimated at 6.21% from 2005 to

8000 L . -
2050, which is currently close to the growth rates of neighboring
6000 industrializing countries in Southeast Asia.
4000
ECONOMY
2000 e Laos is envisioned to continue to support its agricultural sector and will
0 develop into agro-industries in the long run. Laos may also accelerate its
BYATNQIAIVLINYRYITINI growth through the mining industry.
SRS RKIR &K o Recognizing its hydropower resources and potential because of Mekong

River, Laos is looking into selling electricity to its neighbors by building
more dams to support hydroelectric projects, becoming the “battery of
Southeast Asia.”

e  Foreign direct investments is expected to continue to thrive in Laos as
the government provides incentives for such in addition to giving
corporate income tax exemptions of up to 10 years.

Figure 9. GDP/Capita Projections up to 2050°

Future Transport

PLANS AND VISIONS

e  The Land Transport Master Plan for Laos has been drafted (2013). Among its major thrusts are the following: land use planning,
environmentally and people-friendly urban transport infrastructures, vehicle emission control and other inspection and maintenance
programs, cleaner fuels, road safety and maintenance, and non-motorized transport.
Laos can potentially become the “transit nation of Southeast Asia” due to its strategic location.
The Master Plan comprises a road network development plan, public transport development plan and a transport management plan.

e  Relevant plans covering the transport sector include Comprehensive Vientiane Capital Urban Transport Master Plan in 2008 and Vientiane
Capital Urban Master Plan in 2011.

100%

17% PassRail
ALTERNATIVE 55.55 80% " 2W/3W
60% m Small buses
40% i Large bus
BAU 119.49 20% 14% m Jeeps
; T T ) 0% - B Pickups
0 50 100 150 BAU ALTERNATIVE u Car
Figure 10. Passenger Travel (billion PKM), 2050 Figure 11. Passenger Mode Shares, 2050
Source: Study estimates Source: Study estimates

PASSENGER TRANSPORT

e The altemative scenario suggests a reduction of trips to from a potential 119.5 bhillion passenger-kilometers to 5555 hillion
passenger-kilometers in 2050, particularly with the mitigation impacts of avoid policies such as land use planning. Higher public transport
shares are also expected (67%).

e  Aslaosapproaches becoming the transit nation of Southeast Asia, large developments of its rail and bus systems are expected in the future.

e  Carownership rates are expected to grow rapidly due to the rapid economic development, the right policies and early transport and traffic
management can mitigate the need for vehicle ownership, allowing for increased share of travel for larger more efficient buses that cover
high distances around the country.

" United Nations, 2012,
8 ADBI. 2012 and United Nations, 2012.
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100% QL

80% . .
ALTERNATIVE 33.70 W FreightShip
60% :

FreightAir
- 19,44 40% 47.6% FreightRail
. 20% H Truck
‘ ‘ ‘ ‘ 0% -
0 20 40 60 BAU ALTERNATIVE
Figure 12. Freight Travel (billion TKM), 2050 Figure 13. Freight Mode Shares, 2050
Source: Study estimates Source: Study estimates
FREIGHT TRANSPORT

e  Freight transport is expected to be reduced from 49.4 billion ton-kilometers to 33.7 billion ton-kilometers in 2050 in the alternative scenario,
which simulates a diversified freight transport system (significant contributions from rail and water-based freight).

e  Railfreight is expected to increase in travel shares assuming that the railway systems are strengthened and prioritized. Inland water freight is
also expected to play a key role in the future freight transport in Laos, as it utilizes its river network.

ISSUES AND CHALLENGES

o Diversification of the transport services and provisions for ensuring access and efficiency in the transport sector are key challenges for Laos
as it moves towards development.

e  Laos currently has plans to invest a total amount of USD 7.2 billion for developing rail transport within the country. The goal is to link Laos to
China, Thailand and Vietnam. Railway development will be essential for Laos in the future.

Results of Simulation

e  The simulations using the Backcasting tool show a mitigation potential

1.20 from 1.07 tCO2 per capita to 0.29 tCO2 per capita in 2050 (alternative vs
S 1.00 BAU)
= 0.80 e In the medium-term (up to 2030) CO2 mitigation will be driven by the
3 0.60 impacts of avoid policies and the provision of future rail services (seen as
§ 040 the country’s priority in order to achieve becoming a transit country in
0.20 the Southeast Asian region). From 2030 onwards, CO2 will decrease
0.00 .
L g m o W g Lo W o further as smgll bu§es decrgase in favor of larger bu;es for passenger
S 23988853 s ¢ transport while rail and river freight transport will become more
prominent.
m BAU B Alternative scenario e  The demand for CNG will increase the region, and given that Laos is
looking into improving its current fleets, Laos is anticipated to consider
Figure 14, Tons CO2/capita CNG. In 2050, Laos will be in a better position to look into adopting
cleaner technologies for both passenger and freight transport.
12,000 12,000 FreightShip
| FreightAir
§ 10,000 § 10,000  FreightRail
B Truck
é 8,000 g 8,000 W PassShip
= 6,000 = 6,000 W PassAir
-8 ) 'g M PassRail
& 4,000 & 4,000 B 2W/3W
8 8 m Small buses
< 2,000 S 2,000 Large bus
Jeeps
0 0 N Pickups
& 2 8 8 & 8 8 € ¥ 3 m Car
o o o o o o o o
N N N N N N N N N N
Figure 15. Total CO2—BAU Figure 16. Total CO2 - Altemative
e Total CO2 emissions from transport are simulated to grow < In the alternative scenario, CO2 will have been controlled from 2015
by more than 9 times vs 2005 (11.2 million tons in 2050, onwards by increasing the share of large buses, thus reducing
1.1 million in 2005). emissions from the numerous small buses on the road. These buses
e Under the BAU scenario, the largest emitters of future Laos are expected to run on clean fuels. Hybrids will also be more
will be its trucks, cars and motorcycles, accounting for a prominentin the future.
total of 48% of national CO2 emissions. e The alternative scenario total CO2 is 72% lower (3 million tons) than

the BAU.
- 106 -



ACTION PLAN

( Proing Regmes "}
©
S
<
L J
4 - )
QR Bus/BRT usage promotion (Passenger)
o
&7
L
5 B
2 Rail/LRT infra development (Passenger)
- % N =
% Q = from 2W/3W to Rail 15% shift to rail by 2050
from Car/LV/SUV to LRT 20% shift to LRT by 2050
-
r
5 _ Ship infra development (Passenger)
g
_ -
- Rail usage promotion (Freight)
S
£ )

Improve \ 4

N

CNGV mass supply
CNGV Promotion (mainly via economic way)
Trailer(CNG) 20% by 2050
Hybrid mass supply
Hybrid Promotion (mainly via economic way)
LV(HV-Gasoline) 15% by 2050
Truck(HV-Diesel) 10% by 2050

EV mass supply

EV Promotion (mainly via economic way)
Rail electrification

Ecological Driving

Z

Characteristic Policies

Future Image

Passenger
Transport

Buses should be promoted and there should be strategic selection of the corridors as
they can act as a catalyst for area developments. Buses should also be able to reduce
the motorcycles on the road, and they could act as feeder transport to a light rail transit
which should also be developed in Vientiane. Motorcycles should have cleaner
technologies (e.g. four-stroke engines). EV should be introduced especially in Vientiane
and Luang Prabang. The capacity of Vientiane Capital State Bus Enterprise (VCSBE)
should be enhanced accordingly. Better land use planning should be implemented
alongside the urbanization to ensure cycling and walking infrastructure development.

The cities in Laos will have adequate
and quality bus services. Rail-based
systems will also play a role in serving
the populace, particularly in meeting
inter-regional transport demand.

Freight
Transport

Inspection and maintenance program to abate emissions should be established, and
Intelligent transport system should be implemented for efficiency. Inland waterways
should be optimized to reduce the trucks on the road.

Freight will still be dominated by
trucks but inland water transport is
expected to become more dominant
and preferred due to inadequate
connectivity to rural areas.
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Challenges

The priorities of the government are split

among various socioeconomic
development  projects and  rural
accessibility.

Poor rural and sub-urban road

infrastructure will have to be addressed
immediately as many provincial districts
remain to be inaccessible by road, further
widening income gap between the rural
and urban population.

Laos will have to promote and convert its
public transport to run on cleaner fuels
and shift the motorcyclists as well as the
commuters of small buses to using mass
transit. However, building infrastructure
for larger buses and for railways will entail
financial investments—an expenditure that
Laos cannot easily allot for.

As Laos primarily depends on road
transport, inspection and maintenance
programs should be in place. Trucks
continue to go beyond the allowable load
limits and have poor fuel economy.
However, one of its foremost pre-requisite
is the availability of reliable data on
vehicular emissions and on the
characteristics of existing vehicle fleet such
as the number of vehicles, age, types of
engines and emissions, and mileage. Laos
does not yet hawe a sophisticated
database for such types of information.

References

Co-Benefits

Due to the lack of paved road networks
and organized transit systems, rural
accessibility remains a problem. The rural
population remains to be very poor. As the
government improves the connectivity
between urban and rural areas, and
agricultural activities thrive, the rural
community can participate more as the
government  plans for hydropower
projects which could also generate
employment.

Higher public transport shares in the
future can lead to reducing road
accidents, which currently mostly involve
motorcycles.

Strengthening the capacity and quality of
the public transport systems will play a key
role in alleviating the impending
motorization growth in Laos, and will be
translated in terms of lower fuel and
energy demand, air pollution and other
externalities.

Asian Development Bank Institute. 2012. ASEAN 2030, Towards a Borderless Economic Community.
United Nations. 2012. World Population Prospects: The 2012 Revision. http://esa.un.org/wpp/

United Nations. 2011. World Urbanization Prospects: The 2011 Revision.  http://esa.un.org/unup/
World Bank. 2013. World Development Indicators. http://dataworldbank.org/data-catalog/world-development-indicators
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Conclusion

The simulations show a mitigation
potential from 1.07 tCO2 (BAU) to 0.29
(alternative) tCO2 per capita in 2050,
lower than the 0.33 target.

Urban and land use planning will allow for
a long-term perspective of the direction of
transport in Laos, so that sufficient land
would be allotted to support infrastructure
and future developments, including plans
for large-scale rail systems.

Provisions for quality public transport
systems will be crucial in alleviating the
potential impacts of rapid motorization in
Laos.

Rail systems, though supported by foreign
organizations, will still entail operation and
maintenance costs as well as information
and communication technology. Bus
systems can act as catalyst for area
developments.

Diversification of modes for freight
transport is needed - utilization of
maximization of the inland waterways and
rail freight are key.



Malaysia
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Present Society

40000
> m Urban = Rural INTRODL.JC“ON o
S 30000 e With a total land area of 330,290 sq. km., Malaysia is composed of 13
e states and three federal territories. The country is divided by South China
S 20000 Sea into two regions: the Peninsular Malaysia consisting 11 of the states
% and two of the federal territories, and the East Malaysia consisting the
= 10000 two remaining states and one federal territory.
e e  The federal Kuala Lumpur, covering an area of 243 sg. km., serves as the
0 b e s o~ o > o capital city of Malaysia.
5855888888883
POPULATION
Figure 1. Population (OO(B)1 e The population of Malaysia is estimated at 28 million according to the
2010 census of the Department of Statistics. It has grown at an average
90-94 o Female of 2.15% per annum in the period 1990-2013.
75.79 — e  The urban population of Malaysia in 2010 reached 72% of the total
60-64 population, increasing from the estimated 62% in 2000.
45-49 I ! e The most populous states are Selangor, Johor and Sabah, hosting about
30-34 = = 42% of the total population of Malaysia.
15-19 E : ' L e  Malaysia has a population density of 86 persons per sg. km. in2010. A
04 r large fraction of the population lives in Peninsular Malaysia. The most
1500 1000 500 0 500 1000 1500 densely populated areas are Kuala Lumpur, Penang and Putrajaya. While
Selangor is the most populous state, it only has a population density of
Figure 2. Population by Age (000s), 2010° 674 persons per sq. km.
15,000 AGE STRUCTURE

e 554% of the population are 20-64 years or age, 40.2% are below 20

10,000 years of age, while 4.4% are 65 years and over.
5,000
. GDP per CAPITA

e GDP per capita is about USD 10,221 in 2013 (2005 constant USD) and

GDP/Capita (2005
Constant USD)

&5 38338838383 3 )
2232 3RKRIKKIKRR increased at an average of 6.48% from 1990 to 2013.Among the states
Figure 3. GDP/Capita (2005 Constant USD)? and federal territories that have the highest GDP are Selangor, Kuala
Lumpur, Johor and Penang.
100% ECONOMIC STRUCTURE
senvi | e In 2012, the largest contributors to the Malaysian GDP were the services
80% azggge&egfé;i)ue sector and the manufacturing sector. The services sector includes the

60% repair of motor vehicles and motorcycles. They have been increasing

= Agriculture, value together with the agricultural, mining and quarrying, and construction

40%

added (% of GDP)
. sectors.
’ = '”dustr{» Vaf'ue e  Malaysia’s export orientation makes the country one of the largest
0% added (% of GDP) exporter of electrical and electronic products globally. Its other major
1990 1995 2000 2005 2010 exports are manufactured goods and articles, palm oil and palm

oil-based products, liquefied natural gas, and petroleum products

Figure 4. % Contribution of Sectors to the GDP* (Department of Statistics, 2012).

; United Nations. 2012 and United Nations. 2011.

N United Nations. 2012.

. Vglgrld Bank, 2013 and United Nations, 2012.
Ibid.
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Present Transport

PassRail,
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PassAir
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Figure 5. Passenger Transport Mode Share (% of

Figure 6. Freight Transport Mode Share (% of TKM),

PKM), 2010

Source: Study estimates

Truck,
7.4%

2010
Source: Study estimates
Table 1. Population of Road Vehicles (2010)

Passenger

Mode No. of Vehicles | Percent

Cars 9,114,293 45.1

Y] 102,961 05

SUV 493451 24

Bus 69,149 0.3

Motorcycles 9,441,907 46.8
Freight

Truck 512,074 25

Trailers 454,103 2.2

Future Society

PLANS AND VISIONS
e The future scenario of Malaysia will largely be driven by Vision 2020, which seeks to narrow the ethnic income gap and aspires that
no particular ethnic group will be inherently economically backward by 2020, including the Bumiputeras of Sabah and Sarawak.

e The vision also sets realistic economic targets up to 2020, which includes, firstly, making GDP 8 times larger in 2020 than it was in

1990, i.e. about RM 920 billion, requiring an average growth of about 7% annually in real terms until 2020.

60000

40000

0

Population (000s)

2014
2017

® Urban m Rural

2020
2023
2026
2029
2032
2035
2038
2041
2044
2047
2050

Figure 7. Population (000s)°

20000

® United Nations. 2012 and United Nations, 2011.

PASSENGER TRANSPORT
[ ]

2010 travel demand isat 320 billion passenger-km.

The whole of Malaysia has a total of 155,426 km. of roads as of 2011, 125,776 of
which are paved.

Privately owned four-wheeled cars and SUVs dominate the travel demand in
Malaysia, totaling 57% of the total passenger-km, while two- and three-wheelers
cover 24% of the total travel demand.

Motorcycles and cars are the most preferred modes of transport in Malaysia. By
contrast, public transport accounts for a small share in the vehicles registered.

The buses cover almost all cities of Peninsular Malaysia and hence have become a
popular mode of intercity transport (Roza, Koting, & Karim, 2013). Other areas of
Malaysia are served by mini-vans and unlicensed taxis.

There are a total of 1,792 km of railway tracks in Malaysia. The rail network is
shared hy the transport of passenger and goods.

FREIGHT TRANSPORT

Goods vehicles presently comprise close to 5% of the total motor vehicles.
Land freight grew by 9.9% from 2004 to 2011, and hit 302.5 billion ton-km.
Port Kelang, the largest port in Malaysia located in the state of Selangor and 38
km. southwest of Kuala Lumpur, is among the world’s leading maritime ports
by cargo weight and by twenty-foot equivalent unit handled. About 95% of the
country’s intemational trade is carried through its international seaports.

ISSUES AND CHALLENGES

Tax exemption for fully imported hybrid cars has just been discontinued for the
reason that it was unable to attract enough investments for local production. The
revised National Automotive Policy 2014, however, now enables foreign makers of
energy efficient vehicles to obtain licenses to manufacture in Malaysia to be able to
compete with Indonesia and Thailand.

Trains generally travel at low speeds and have limited network coverage while bus
systems are poorly integrated and do not incorporate intelligent transport systems
albeit covering a relatively wide scope especially in Peninsular Malaysia. There is
also an unhealthy competition that leads to poor service.

POPULATION

e [tisestimated that there will be 43 million people in 2050.

e  The population will grow at an average of 1.16% per annum from
2005-2050, and urban population will grow at an average of 1.69% over
the same period.

About 86% of the population will be living in urban areas by 2050.

Kuala Lumpur is expected to be a city with more than 2 million people. It
is estimated that, in 2050, there will also be 8 cities with more than 1
million peaple.
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AGE STRUCTURE

100+ B Female e In 2050, 27% of the population will be below 20 years of age, 58.4% of
I 3 . i - L .
80-84 , Fég:'—_‘* i Male the population will be aged 20-64, and 15% will be 65 years of age and
60-64 = =, over.
40-44 g
20-24 f 3 GDP per CAPITA
0-4 L ! e Estimates from ADBI (2012) show that in the long-run, Malaysia will likely
2000 1000 0 1000 2000 to have a per capita GDP of USD 35,564 (2005 constant USD) in 2050. It
. . is projected to grow at an average of 4.54% per annum in the period
Figure 8. Population by Age (000s), 2050° 2005.2050.
e  According to the government of Malaysia, with the implementation of
40,000 Malaysia’s various blueprints and plans, their GDP is expected to reach
8 & 30,000 USD 376 billion in 2020, indicating a per capita GDP of USD 13,400. In
<3 2050, the GDP per capita is expected to soar up to USD 35,000.
g £ 20,000
g % 10,000 ECONOMY
8¢° 0 e  The national vision seeks to diversify its growth, and to balance the
L O N IR YT R development in the industrial, agricultural and services sectors, with an
SRRIRIILILIR’]IRRLLR economy that is self-reliant, export-led, and technology intensive

e  Focusing on key growth engines by building urban agglomerations,
focusing corridors around clusters and developing National Key
Economic Areas (NKEAS), which consist of 11 sectors and one geographic
area of focus of the economic transformation plan: oil and gas; palm oil
and related products; financial services; wholesale and retail; tourism;
information and communications technology; education; electrical and
electronics; business services; private healthcare; agriculture; and
emphasizing the importance of the Greater Kuala Lumpur area.

Figure 9. GDP/Capita Projections up to 2050°

Future Transport

PLANS AND VISIONS

The government recognizes that Vision 2020 has major implications for the transportation sector.

The government recognizes the need to adapt quickly and transform the public transportation to reduce the pressure of motorization on
the current road infrastructure and traffic, which remains to be significantly comprised of private vehicles.

The National Urbanization Policy released in 2006 turned to the urban centers and placed an emphasis on the development of an
integrated public transportation system, and on the integration of both transportation and land use planning.

The second phase of Government Transformation Program (GTP 2.0), launched in January 2010, identified seven National Key Result Areas
(NKRASs) in support of the vision, one of which is to improve the urban public transport, aiming at a public transport mode share of 25% by
2015 in Kuala Lumpur and surrounding areas.

Consequently, the 10th Malaysian Plan 2011-2015, a comprehensive blueprint prepared by the EPU, places more emphasis on moving
people via public transport and as supported by non-motorized transport-friendly networks and seamless connectivity

The 20-year National Land Public Transport Master Plan was released with the objective of increasing the mode share of public transport in
urban areas by 40% in 2030. It also states the need for state-level regional master plans to be developed in addition to inter-regional master
plan.

100% - 9 i PASSENGER TRANSPORT
7% 13% PassShip -
ALTERNATIVE 233.00 80% ) PassAir e Passenger travel would reach 546 billion
12% d LRT passenger-km under the BAU scenario
60% - PassRail . . .
mowsaw ©  Inthe baseline scenario for 2050, there will
0y - o .
BAU ooy 0% 3100|  WBRT be 34.8 million vehicles, 47% of these are
20% - SEJ?/ passenger cars.
‘ ‘ ‘ ! % - e There will be 576 passenger cars/1000
0 200 400 600 0% =Ly passend

Figure 10. Passenger Travel (billion PKM),
2050
Source: Study estimates

® United Nations, 2012.
" ADBI. 2012 and United Nations, 2012.

BAU ALTERNATIVE = Car

Figure 11. Passenger Mode Shares, 2050
Source: Study estimates
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people, 546 motorcycles/1000 and 68
trucks/1000 people in 2050. The highest
growth rates during the period are still with
the cars, averaging 2.1% increase per year.
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Figure 12. Freight Travel (billion TKM), 2050
Source: Study estimates

ISSUES AND CHALLENGES

FREIGHT TRANSPORT

e Meanwhile, freight travel is expected to
4 FrefghtA'r_ increase to 606 billion ton-km by 2050
FreightRail under the BAU scenario (252 billion ton km
= Trailer in 2005).
m Truck e Virtually all of the total ton-km will be
serviced through road trucks and trailers.
ALTERNATIVE e The truck population is estimated to

Figure 13. Freight Mode Shares, 2050
Source: Study estimates

increase by 1.95% per year.

Transport development in Malaysia is highly focused on its peninsular region, and a large number of projects and plans are being
implemented primarily in the major urbanized areas especially the Greater Kuala Lumpur region.

Results of Simulation
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Figure 15. Total CO2—BAU

The national transport CO2 emission as of 2005 in Malaysia is
at 43 million tCO2. By 2030 the number will increase to 70.2
million tCO2 and by 2050, Malaysia’s transport sector will
have emitted 87.8 million tCO2.

Largest emitters from passenger transport are private
vehicles, particularly cars and motorcycles. Largest overall
emitters are freight transport modes, especially cargo trailers.
Freight transport in Malaysia is seen to increase in emissions
from 21.8 million to 50.6 million tCO2 towards 2050, or
about 3% annual increase in emissions per year.

Overall transport emission is expected to increase at an
average of 2% annually, while road transport alone will grow
an average of 1% annually.

thousand tons CO2

The application of the selected policies resulted to a reduction of total
CO2 emissions in 2050 from 90.5 million tons (BAU) to 36.3 million
tons, a reduction of 60%.

For passenger transport, the annual growth rate in passengerkm is
limited to 0.1% in the alternative scenario, while the BAU postulates a
2% increase per year. The reduction of passenger activity is mainly
hinged on the “avoid” policies, particularly the impacts of land use
planning. A similar case is the same for freight transport activity, as the
growth is limited to 0.6% in the alternative scenario, while the BAU also
has an annual growth rate of 2%.

For passenger transport, the alternative scenario emphasizes the use
and development of public modes such as buses and rail-based
transport. Buses will serve 31% of the total passenger-km in 2050 (vs
12% in the BAU) and rail will serve 11% of the total passenger- km(as
compared to less than 1% in the BAU).

The impacts of the policies resulted in a 2050 per capita CO2 value
of .86 tons per capita (as compared to 2.15 in the BAU scenario.

100,000 FreightShip
m FreightAir
80,000 B FreightRail
W Trailar
60,000 W Truck
W PassShip
40,000 W PassAir
mLRT
20,000 W PassRail
m 2W/3W
0 H BRT
n O 1 O 1 O W O W O Bus
S 388888 ¢& 8 8 asw
N N N N N N N N N N

Figure 16. Total CO2 - Altemative

The alternative scenario suggests less emission from car, LV and SUV
use such that the contribution is limited to 6% in 2050 (as compared to
26% in the BAU). The contribution of buses will increase (due to higher
bus volumes and usage) to 6% (as compared to 1% in the BAU).
Rail-based passenger transport will contribute 2% of the CO2
emissions in the alternative scenario (as compared to 0.16% in the
BAU).

Emissions contributions from freight trucks (LDVs and HDVs) are
limited to 33% in 2050 as compared to 50% in the BAU scenario.
This is the result of the diversification of the freight system in the
country. In the BAU scenario 99% of the total ton-km in 2050 will be
done through the road trucks, while in the alternative scenario, this is
reduced to 57%. Majority of the ton-kmhas been shifted to rail which
will constitute 41% of the total ton- kmin 2050.
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ACTION PLAN
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Travel Plans

mproved Travel Awareness
Urban and Landuse planning
Fuel price (10%)

Avoid

N [~

Bus/BRT usage promotion (Passenger)
Bus/BRT infra development (Passenger)
n from Car,LV,SUV to Bus 25% shift by 2050
from 2W/3W to Bus 25% shift by 2050

from Car/LV/SUV to BRT 15
Il Rail/LRT usage promotion (Passenger)
Rail/LRT infra development (Passenger)

|| )\ 4

from 2W/3W to BRT 15% shift by 2050

% shift by 2050

passenger

rail

from Car/LV/SUV to Rail
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from 2W/3W to LRT 5% shift by 2050
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Ship infra development (Passenger)
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— from 2W/3W to Ship 1% shift to ferries
Rail usage promotion (Freight)
Rail infra development (Freight)
from Truck/Trailar to Rail 45% shift by 2050
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water
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CNGV mass supply
CNGV Promotion (mainly via economic way)
Trailer(CNG) 20% by 2050
Hybrid mass supply
Hybrid Promotion (mainly via economic way)
LV(HV-Gasoline) 15% by 2050
Truck(HV-Diesel) 10% by 2050

Improve

EV mass supply

EV Promotion (mainly via economic way)
Biofuel Promotion (15% of the mix by 2050)
Rail electrification

Ecological Driving

\
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Characteristic Policies

Future Image

Passenger
Transport

Malaysia should consider investing in public transport infrastructure
immediately, especially that of mass transit system. The bus service
system in its major urban areas should be improved, and the capacity of
LRTs should also be increased. Malaysia’s urban planning should be
prioritized as densification and diversification at the appropriate corridors
can reduce the length of travel.

By 2050, in the ideal scenario, public transport will
cover 61% of all passenger travels in Malaysia.
Buses will be the primary mode choice for
passenger transport, especially with the
development of important economic corridors on
both peninsular Malaysia and Malaysian Borneo.

Freight
Transport

Freight transport should be given more attention for policy
implementation in two ways: shifting a large fraction of travel activity to
rail freight to reduce the trucks on the road, and improving the remaining
vehicle fleets by promoting hybrid vehicles for freight. ICT should also be
applied in logistics to reduce freight vehicle mileage, and land use
planning (in terms of clustering destinations and construction of new
logistics centers) should similarly be considered for more efficient
distribution of goods.

Freight shall be composed mostly of cargo trailers,
but will also be largely accommodated by an
expansive freight rail that covers 54% of freight
transport.
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Challenges Conclusion

Malaysia has one of the highest motorization rates in the region, < The BAU scenario estimates that the total transport CO2 emissions
which is estimated at 521 vehicles per 1000 in 2005. Curbing the will increase 2.1 fold from 42.9 miillion tons in 2005 to 90.5 million

“car-oriented culture” will be a challenging task for the tons in 2050. In terms of per capita emissions, it will increase from
government if it wants to shift passenger transport from private 1.66 tons per capita in 2005 to 2.15 tons in 2050.

into public modes. e The estimates project that interregional transport will be a
High levels of freight transport activity prove to be a major point of significant aspect to look into in terms of mitigation policies. It is
consideration for the government in looking at CO2 emissions in estimated to contribute 79% of the total transport emissions in
the future. 2050 in the BAU scenario.

Malaysia will be a net fuel importer within the next 25 years; e In terms of the different modes, the heavy duty trucks (32%), cars
alternative sources of energy for transport have to be developed (22%) and light-duty trucks (17%) will contribute the most in 2050.
in order to mitigate the social, environmental and economic costs « Based on the simulations using the Backcasting tool, the current
of thisimpending reality. assumptions on the policy packages and their impacts will only
reduce the tCO2 per capita to 0.86 (compared to 2.15 tCO2per
capita in BAU 2050), still well above the 0.33 tCO2 per capita target.

Co-Benefits Further reduction in transport CO2 will require a complete paradigm

shift towards embracing public transportation as the backbone of
the passenger transport in Malaysia, as well as more aggressive
policies that will shift more freight activity into railways. Malaysia will
growing. This indicates a fleet-wide fuel cost of about USD 35.1 be in a ppsﬁm in the future to adopt more adyanced veh|c[e
billion (current prices). The alternative scenario suggests a technologles for ts road transport fleet, such as hybrids and electric
reduction of fuel costs by 60%. vehicles.

Reduction of vehicle trips would directly impact the traffic

conditions and the level of service in the urban areas. By striving

for low-carbon sustainable transport, congestion would be

reduced and even minimized.

By 2050, Malaysia’s transport sector would be consuming 36.2
billion gasoline liters at the rate that the vehicle volume would be
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INTRODUCTION

e  The Republic of the Union of Myanmar is the westernmost country in
Southeast Asia, bordered by Thailand, Laos, China, India, Bangladesh,
and the Bay of Bengal and Andaman Sea to its southwest and to its
south.

e  Myanmar’s land area is 676,578 sg. km. and has a coastline of 2,832 km.
It is the largest country in the Indochina peninsula.

e Myanmar is divided into Nay Pyi Daw Union Territory and 14 states and
regions. Yangon (also called Rangoon), the largest city, was the former
capital of Myanmar. In November 2005, the government designated Nay
Pyi Daw as the new capital and relocated many of its offices accordingly.

POPULATION

e  The population of Myanmar is estimated at 53.3 million (UN, 2012).
About 70% of the population lives in rural areas (UN, 2011).

e  Myanmar’s population grew at a rate of 1.03% per year on the average
from 1990 to 2013 (UN, 2012). Its urban population grew at a rate of
2.42% over the same period (UN, 2011).

e  National density is at 73.9 persons per sg. km., one of the lowest in the
region. Yangon’s density is at around 10,000 persons per sg. km.

AGE STRUCTURE
e  Myanmar’s working age population is currently 56.9% of the total
population.

e  Dependency ratio in the country is at 33%. (28% are 0-14 years of age
and 5% are 65 years and over).

GDP per CAPITA
o Myanmar’s GDP per capita is about USD 635.61 currently, growing on
the average by 9.54% over the period 2005-2013.

ECONOMIC STRUCTURE

° Agriculture contributes about 40% to Myanmar’s GDP. The country is a
prime rice producer, with rice covering 60% of cultivated land. With its
vast continental shelf, fisheries sector also contributes significantly to the
economy. Myanmar is endowed with natural resources which include
land, water, forest, coal, mineral, petroleum and natural gas.
Myanmar is also one of the prime producers of gems and minerals in
the world, and 90% of the world’s rubies come from the country.

° Myanmar’s climate, mountain ranges and plateau, coastline and
waterways are favorable for agricultural activities.
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Figure 5. Passenger Transport Mode Share (% of
PKM), 2010°
Source: Study estimates

Figure 6. Freight Transport Mode Share (% of TKM),
2010
Source: Study estimates
Table 1. Population of Road Vehicles (2010)

Passenger
Mode No. of
Vehicles Percent
Motorcycles 1,888,402 83.8
Cars 197,402 8.8
“Other” 86,975 3.9
Bus 17,500 0.8
Freight
HDV 37,198 17
LDV 26,802 12

While the above data estimated 2.2 million motor vehicles, the news
cites the road transport administration estimating 3.9 million motor
vehicles as of September 2013, 86% of which are motorcycles and

10%are cars (Shanghai Daily, 2014).

Future Society
VISIONS AND PLANS

PASSENGER TRANSPORT
[ ]

2010 passenger transport volume is at 56.4 billion passenger-kilometers.

Available data indicate that almost all passenger transport in Myanmar is on road,
while a small fraction travel by water®

Myanmar’s road network spans 142,395 km. as of 2011, about 21.7% of which are
paved (Zaw, 2013).

In terms of PKM, private motorized modes are estimated to serve almost the same
level of transport volumes as with public transport (buses), both at almost 50%.
Motorcycles, both private ones and motorcycle taxis, are the second most
dominant form of road transport. However, no motorcycles are allowed in Yangon
since 2003, one of the reasons being the danger it poses to the public with
increasing accidents and fatalities.

There are about 5,000 km navigable waterways, about half of which are inland
waterways, which facilitate transport of passengers and goods.

Railway network, run by the state-owned Myanmar Railways, is nearly 4,000 km,
though not at all maximized and is in poor condition. One of the major lines is the
Yangon-Mandalay railway. There are no efficient feeder services.

FREIGHT TRANSPORT

Freight transport demand is at 14.4 billion ton-kilometers.’

The freight sector is dominated by large trailers at 87% of all freight traveled
distance.

Numerous rivers and tributaries, such as Ayeryarwaddy (or Irrawaddy) and
Chidwin river, also facilitate transport of goods.?

ISSUES AND CHALLENGES

Myanmar’s transport sector remains underdeveloped, and similar to developing
countries, priorities of the government are split between improving urban
transport infrastructure and rural areas.

A large part of the national roads are unpaved, hampering access between regions
in the country, and likewise limits the access of rural population to basic services.
Roads are currently in a poor state due to heavy traffic from trucks.

There is inadequate institutional capacity in existing enforce rules and regulations.
Its transport sector is also run by the government, which has limited funds, while
the private sector has limited role.

e The Strategic Urban Development Plan of Greater Yangon envisions Yangon to become an intemational hub, a comfortable city for
its residents, a city with good infrastructure, and a city of good governance by 2040.

e The plan acknowledges that Yangon could be a megacity by 2040, with population reaching 10 million.

«  Thegovernment recognizes the need for integration of zoning policies, rehabilitation of reservoir system, among others.

> While motorcycle is the dominant mode of transport, buses have the highest passenger-kilometers traveled as transport demand (in passenger-kilometers) is a
function of vehicle numbers, vehicle-kilometers traveled per year, and occupancy. In Myanmar, abus transports more passengers than a motorcycle within the same
distance. In contrast to other indicators, the measurements passenger- and ton-kilometers traveled consider the demand for a certain mode and assesses user

gonsumption.

, Passenger travel demand data on water in passenger-kilometers is unavailable.
Analysis excluded water transport-tkm, but these were accounted in the emissions calculations directly.

Freight travel demand data on water in ton-kilometers is unavailable.
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POPULATION
m Urban  mRural e By 2050, Myanmar’s population will be 58.6 million people (UN, 2012).

60000 e At this time, 57% of Myanmar’s population will be urban. Rural-urban
40000 transition is expected sometime around 2040 (UN, 2011).
20000 AGE STRUCTURE
0 e By 2050, the working age in Myanmar will reach 62% of the population.
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anticipated to considerably advance alongside.
Figure 9. GDP/Capita Projections up to 2050™

Future Transport

PLANS AND VISIONS

e InJanuary 2014, the Yangon regional government has announced that a transport master plan has been completed for Yangon, with
the support of Japan International Cooperation Agency (JICA) whereby the implementation of short-term projects up to 2018 will
soon begin. The plan also has medium-term projects up to 2025 and long-term ones up to 2035. The plan includes introduction of
bus rapid transit and urban mass transit systems, as well as upgrading car parking as the illegal car parking on roads at the present
create congestion (Win & Toe, 2013, Thitsar, 2014). A 10-km subway and elevated train system is planned for operation by 2025
(DVB Multimedia Group, 2014). Port and airport development plans for ports in Yangon and for Yangon International Airport,
respectively, are covered in the master plan (Myanmar Update, 2013).

e  Plans at the national level include the strengthening data collection and, ultimately, the reforming of the tourism sector with the
Myanmar Tourism Master Plan 2013-2020. One of the projects identified in the master plan is the improvement of connectivity and
tourism-related infrastructure, recognizing the need to address inadequate and poor transport services and to modernize railway
networks, to improve feeder roads and expand access to environmentally friendly transport services. One of its key objectives is to
ensure tourism Is included as a key element of the National Transportation Strategy.

L00% ~ PASSENGER TRANSPORT
ook e MPassRal o passenger transport is expected to be

ALTERNATIVE 577.12 80% B 2W/3W -
o0 Bus reduced y tot _ 5;7).;0 | bm{ﬂn
78.00% - =SV passenger-kilometers in under the
BAU 38.40 40% : mLV alternative scenario from 7384 billion
| ; ; ; ‘ 20% = Car passenger-kilometers in the BAU scenario.
0 200 400 600 800 0% e High penetration rates for buses are seen
Figure 10. Passenger Travel (billion PKM), BAU  ALTERNATIVE |tr)1 tt)?j:h mtf BALtJ_ and alternattl)ve scen?nos,
. 12 ut the alternative scenario boasts of a
2050 . Figure 11. nger MOd? Shares, more diverse passenger transport system,
Source: Study estimates Source: Study estimates particularly with the contribution of rail.

io United Nations. 2012 and United Nations, 2011.
" United Nations, 2012. )
o ADBI. 2012 and United Nations, 2012. ) o o ] ]
The bus transportvolumes were estimated to be high as projections were based on historical data. The data on the registered buses shows quadrupling of bus
numbers from 2000 to 2010.
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FREIGHT TRANSPORT
15% e  Freight transport under the alternative is
24%  wFreightship expected to drop from 7145 bilion
FreightRail ton-kilometers (BAU) to 6252 hillion
u Trailer ton-kilometers in 2050.
= Truck e It is also expected that rail freight and
inland water freight transport will arise in

ALTERNATIVE the long term. More freight will pass
Figure 12. Freight Travel (billion TKM), 2050 Figure 13. Freight Mode Shares, 2050

through the navigable inland waterways in
the future, slightly reducing road freight

Source: Study estimates Source: Study estimates demand.

ISSUES AND CHALLENGES

e  Freight transport wil potentially be
reduced by 14% between BAU and
alternative scenarios with the increase in
rail activity in the long term.

e  The implementation of rail transit requires a large investment, and operational subsidies are normally still required for rail transits. The
substantial subsidy required for rail transits decreases the savings that can be expended for the public health care and education, and other

government services.

e The urban planning department was only established in 2011 and more attention on urban planning will have to be given in order to curb
the impending trends in terms of growing travel activity and distances.

Results of Simulation
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Figure 15. Total CO2—BAU

e Under the BAU scenario, passenger transport emissions will
increase by 7% per year on average, while freight emissions
will increase by 4% per year on average from 2005-2050.

e Buses wil be the top most emitter towards 2050,
contributing 46% of the CO2 emissions.

e Motorcycles will contribute 20% of the CO2 emissions in
2050.

e In 2050, it is estimated that the total CO2 emissions from
transport is 35 million tons (2 million in 2005).

Under the BAU scenario, Myanmar will emit from 0.05 tCO2 per capita

in 2005 to 0.60 tCO2 per capita in 2050.

The alternative scenario simulated in the Backcasting tool resulted in a

mitigation potential of 0.60 tCO2 per capita to 0.34 tCO2 per capita.

Primary mitigation areas are as follows:

0  CNG promotion for freight transport and buses

0  Development of navigable inland waterways for freight for
reducing road freight load (Green Inland Ports establishment)

0  Rail development and modemization

0  Improvement of Urban and Land Use Planning System towards

2050
FreightShip
40,000 FreightAir
35,000 B FreightRail
30,000 mLcv
mHDV
25,000 m PassShip
20,000 B PassAir
ELRT
15,000 M PassRail
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Figure 16. Total CO2 - Altemative

The alternative scenario for Myanmar highlights the adoption of clean
technology for buses and for trucks.

CNG conversion for bus and trucks will reduce CO2 emitted by the
vehicles towards 2050. The introduction of hybrid vehicles will also be
important. The government must ensure that new buses and trucks be
of higher emission standards and/or fuel economy standards.

This will be an important development from the bus transport sector, so
that future mode shifts for passenger transport will be to low-carbon
buses.

Ultimately, the appropriate urban and land use planning strategies that
would manage travel in the long run should be the priority in the
immediate future.

Myanmar has the opportunity to plan its finances to accommodate
future developmentsiin rail transport.
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ACTION PLAN

2015

2020 2025 2030 2035 2040 2045 2050

Avoid

[Pricing Rogimes X

J

N

Shift

passenger

freight

bus

[Bus/BRT usage promotion (Passengen o ]
from Car,LV,SUV to Bus (15-25% shift by 2050)
B
_ from Car/LV/SUV to LRT in Yangon (20% shift by 2050)
r

from Car/LV/SUV to Ship through inland waterway system (5-10% shift)
= from 2W/3W to Ship through inland waterway system (5—-10% shift)

from Truck/Trailar to Rail (15% shift by 2050)
from Truck/Trailar to Ship through inland waterways (15% by 2050)

rail

—_

water

N/

Improve

./
\
CNGV mass supply

CNGV Promotion (mainly via economic way)

Car(CNG) (5% conversion by 2050)
Bus(CNG) (35% conversion by 2050 in Primary City, 40% at the interregional level)

HDV(CNG) (30% conversion by 2050)

Biofuel Promotion (10-15% of the mix by 2050 for biodiesel and biogas)
Rail electrification (15-30% electric by 2050 for freight and passenger rail transport)

Ecological Driving )

Characteristic Policies

Future Image

Passenger
Transport

” Improve” policies should be promoted, especially with regard to the engines
of the buses. Intercity travel should likewise be dominated by CNG-run buses.
Bus system should be improved and a bus rapid transit should be introduced in
Yangon and Mandalay. City circular trains, as well as regional rail transit lines,
should be upgraded, and the plan to improve the Yangon-Mandalay track
should be implemented. A smartcard system could be introduced in the
process of modernizing the rail transit. Inspection and maintenance program
(e.g. fitness test) should be established and modernized. Old vehicles should be
scrapped alongside and there should be vehicle replacement programs. Avoid
policies, particularly urban planning, will alleviate the increase in motorized
travel in the future.

Buses will continue to dominate passenger
transport in the future, mostly running on
cleaner technology. Many will shift to buses
once facilities are upgraded because road
safety is a concern for motorcycle drivers.
Some  vehicles will start having
energy-efficient engines.

Freight
Transport

Green inland ports should be established and optimized. There should be a
national legislation of the regulation for the prevention of pollution of oil in
coastal and inland waterways.

Trucks will continue to dominate the freight
sector but with the initiatives to improve the
ral and maritime transport of goods,
Myanmar will see a shift from road to water
and rail.
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Challenges

Myanmar’s transport system must be able to respond and
support social and economic needs, primarily the anticipated
increase in proportion of those in the working age, increase in
GDP per capita, as well as the increase of private investments.
Access to rural areas will prove to be one of the greatest
challenges to ensure access to the rugged terrain in the northern
parts of Myanmar and to other areas with underdeveloped lands.
Myanmar continues to struggle with the overlapping institutional
responsibilities as well as the inadequate capacity to enforce
standards.

Co-Benefits

e While air pollution in Myanmar is not a significant problem, its

rising congestion in the city of Yangon is beginning to result to
worsening air quality. In January 2012, monitoring devices
recorded particulate levels 60% above the maximum standard set
by World Health Organization, due particularly to industry and
vehicles (The Myanmar Times, 2012).

Fatalities and accidents involving motorcycles are likewise
common, which was the reason by no motorcycles are permitted
in Yangon since 2003. Among the types of road transport vehicles,
two-wheeler motorcycles recorded the most number of road
crashes in 2012 which resulted to 52% of total road accidents, 47%
of total injuries, and 44% of total deaths (Zaw; 2013).
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Conclusion

The simulations show that the alternative scenario leads to 0.34
tCO2capitain 2050, very close to the target.

As a largely agricultural country, Myanmar is in a good position of
averting future transport emissions by developing a
comprehensive planning system that encompasses future
socio-economic developments and the role of transport.
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the transport of goods to the ports are sustainable, with trucks
adopting clean technology.

On the other hand, in the urban areas, the results of the tool
suggest that the public transport systems are key (particularly
buses) and should feature clean technology.

Myanmar can optimize its inland waterway networks for both
passengers and goods transport.

Railways can play a significant role in serving inter-regional
passenger transport and freight transport in general.
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The Philippines

Prepared by Jose Regin F REGIDOR, Sheila Flor D. JAVIER

Present Society

Population and Urbanization ®  The population of the Philippines is 92.34 million in 2010 and is to be about 98.92 million in
l o 2013 (PIA, 2012).

180,000
_ 160,000

®  There will be increase in the percentage of elderly and working population.

80%

® The top three regions in terms of population count are Region IV, National Capital Region

- (NCR) and Region Il and its share is 40.45%.

40%

% U
[ ]

The lack of development in most rural areas in the Philippines acts as a push factor for urban
o migration. This contributes to the rapid increase of urban population, resulting to increased
" need for mobility.
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GDP per Capita and Economic Growth

12,000

Per capita GDP in nominal GDP isat USD 2,918 (IMF, 2013).

Gini coefficient for the country is estimated as 43.0 (WB, 2012).

Urban areas are the centers of economic growth in the Philippines. These include the Metro

Manila and conurbations such as Metro Cebu, Metro Davao, Metro lloilo, Metro Bacolod

and Metro Cagayan De Oro.

®  Consumption of luxuries is increasing as employment rates stabilize and compensation (i.e.,
salaries) increase especially in the services sector (e.g., BPO) leading to more disposable
income available for spending.

TP P! ® | ocaland foreign travel is also increasing due to economic growth and the emergence of low

m—G0rCapia —%Growh oo cost carriers that made air travel affordable.
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The key societal factors that will determine the future of Philippine society are population, economic growth, energy, land use and urbanization.
These factors are inter-related in the sense that each influences the others. For example, economic growth influences both land use and
urbanization as cities evolve according to the people attracted to economic centers. As such, multiple urban centers will emerge as a response to
the growing populations in part because of their attraction of people due to the perceived opportunities in these cities. Economic growth will also
spur consumption, which will encourage commercial development and ultimately influence land development.

Present Transport

Present Transport Volume Road Transport _ _ S _
®  For 2012, total registered vehicles were already 7.5 million units, which is almost 4.5 times as that

r of vehicles registered in 1990.
®  Jeepneysand motorized tricycles dominate public transport while trucks provide freight transport.
Rail Transport
®  The Philippines only has four operation railway lines including the three LRT/MRT lines in Metro
% Manila (LRT Lines 1 and 2 and EDSA-MRT 3). The other railway line is the Philippine National

Railways, which is comprised of a commuter service and a long distance rail service to the Southern
regions of the main island of Luzon.

Air Transport
“weas Wi an ® | owcost carriers provide inexpensive fares for local and foreign destinations.
PORETE WA & Maritime Transmr[
L.l ®  Roll-On/Roll-Off (RORO) vessels provide inter-island passenger and freight services.

®  Fast craft vessels provide faster water transport between principal cities of major islands.
Philippine Energy mix _ ] ) ) ) o ] ]
®  The primary energy mix for the country in 2011 is gppraximately 51 % is imported energy, of which 31 % is
imported oiland 20%is imported coal. The percent share of the natural gasis very small, amounting only to 8%.
®  Of the total energy demand for the Philippines, transport accounts for over 40% compared to 23%
for residential, 25% for industry and 10% for commercial. 80% of the 40% is by road transport.
®  |nterms of sectorial oil consumption, transport accounts for 80% compared to about 9% for
commercial and about 7% for residential.
®  Based on the Philippine Energy Plan 2012-2030, 30 percent of all public utility vehicles are
expected to run on alternative fuels nationwide by 2030.

Motorization continues to increase in the country and vehicle ownership will also increase as the country’s economic also continues to grow.
Vehicle ownership growth will be mainly for cars and motorcycles and will be due in part to limited public transport options in most cities and
municipalities. Road transport vehicle technology will improve and in the future there will be a significant number of hybrid and electric vehicles
provided that incentives are given for these. Inter-regional land transport will continue to be dominated by buses and trucks if regional rail
infrastructure is not constructed. Inter-island passenger transport will be provided mainly by low cost carriers though there will be significant
traffic using RORO and fast ferry services. Meanwhile, freight transport will be mainly by RORO and cargo vessels.
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Future Society

Population: The Philippines will have a large working population based on the age range. This growth of the working population from 2010 will be
sustained by the significant population growth rate bringing the working population up to more than 53% by 2030 and more than 54% by 2050.
Meanwhile, the number of senior citizens is also expected to grow in part due to improved health services to more than 11% by 2030 and more
than 15% by 2050.

Economy: The annual GDP growth rate of 4% in the long-term is achievable and the country is expected to be able to achieve middle-income
status by 2050 (i.e., ~10,000 USD per capita). Economic growth will be boosted by tourism and industrial development while growth in the
services sector particularly in Business Process Outsourcing (BPO) will be sustained. The country will continue to have a significant number of its
workers abroad but in more high value or high-income jobs including technical positions in information technology, engineering, and maritime
transport.

Industry: Stakeholders have indicated that industry should grow or at least remain the same but for agriculture to preferably grow more
compared to the services sector. One reason cited for this is that the country should pursue more agriculture to ensure food security. This growth
in the agriculture sector should be achieved through the modernization of agriculture including mechanization.

Consumption: With the sustained growth in the economy, it is expected that consumption of necessities will increase and so will the consumption
of luxury items considering people will have more disposable income. It is expected that people will be working harder in order to gain more
wealth and to sustain their lifestyles (i.e., high consumption or consumerism) but then this will also lead to an increased desire for leisure.
Increased leisure will naturally lead to increased local tourism and this will be consistent with the country’s push to be a major tourism destination
with the development of attraction throughout the country. Meanwhile, overseas tourism will also increase, as people will have the resources as
well as the interest to travel locally and abroad mainly for leisure.

Future Transport

Motorization and increase in vehicle ownership will continue to be influenced by economic growth and consequently, consumption. The
continued failure to provide modern mass transit systems (i.e., rail transit). The estimated mode shares for the country by 2030 indicate road
transport to remain dominant over all other modes with rail having a miniscule share (i.e., only in Metro Manila). Such future for transport is
estimated for four scenarios including a baseline scenario that can be considered as business as usual (BAU). Jeepneys and tricycles will continue
to have a significant share of passenger transport (i.e., in terms of passenger-km) though cars will comprise a significant share in terms of
vehicle-km traveled. For freight, road transport in the form of trucks will be the dominant mode in terms of both ton-km and vehicle-km traveled.

Estimabted made share in the Phitipgines by 2000
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Results of CO2 reduce simulation and Long-term Action Plan
National Total CO2 Emission (t-CO2/capitalyear)
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Characteristic Policies

Future Image

Primary Ci
ity comprehensive network.

to busand rail.

cars.

A.Rail transit such as MRT to form a

B.BRT and bus transit for other major
routes and as feeders to MRT.
C. Electric jeepneys and tricycles as feeders

D. Hybrid and electric cars will be dominant over conventional

Metro Manila will be like the present Hong Kong because
of policy A and B. CBDs of high-density developments
including high-rise condominiums will be served by mass
transit systems comprised by rail and bus. These will be
complemented by modemn 4- and 3-wheeled paratransit,
which will evolve from today’s jeepneys and tricycles.
Most cars will be hybrid or electric by 2050.

Large City

A.Rall transit (MRT or LRT) introduced
starting 2025, targeting perhaps at least
2 lines for each city by 2050.

B.BRT and bus are introduced starting
2020 and 2015, respectively.

C.EV is pursued as dominant mode for
modern jeepneys and tricycles.

D. Hybrid and electric cars will replace conventional cars though
not aswidely as in Metro Manila.

Large cities such as Metro Cebu and Metro Davao will
eventually have their own mass transit systems including
BRT and rail systems because of A and B. However, these
will not be as extensive as Metro Manila’s. Modern
jeepneys and multicabs will serve feeder routes to buses
and rall, and electric tricycles will serve residential areas
and local streets. A significant number of cars will be
hybrid or electric.

Ci
b routes.

A.Bus introduced by 2020 to serve main

B. Promotion of electric and LPG jitneys "J = ‘

C. Promotion of electric tricycles
D. Promotion of hybrid and electric cars.

Smaller cities will have buses serving main routes
because of A. Mix of modern and conventional jeepneys
and tricycles serve minor roads and residential areas due
to B and C. Significant NMT and pedestrian facilities in
most small cities.

Non City
jeepneys.

A.Major routes to be served by jitneys
with capacities similar to present day

B. Promotion of electric tricycles
C. Promotion of NMT paratransit
D. Provision of pedestrian facilities

Major transport routes in municipalities will be served by
jitneys instead of tricycles because of A. Tricycles will still
provide motorized transport in many areas but those in
the CBDs will include many e-trikes due to B. Many areas
will be

Inter

Regional rail infrastructure

A. Incentives for upgrade of truck fleets S
B. Incentives and investments for regional

|

Rail transport will become the backbone of land-based
freight and passenger transport by 2050 because of B,
primarily for Luzon Island. Trucks will run on hybrid-diesel
and natural gasif B is effective.

International

A. Airlines, particularly low cost carriers, are
given incentives including deregulation

B. Maritime transport companies are given
incentives to upgrade their vessels.

C. Easing of travel restrictions such as visa
requirements across ASEAN as well as other countries

3 .V .‘&h“ ~ ";;
=

As the Philippines is an archipelago that is physically
detached from mainland Asia, international transport will
be dominated by air (for passengers) and maritime (for
freight) transport. There will be more travel between
ASEAN countries as restrictions across the region are
eased.

Challenges

The  Philippines seeks to increase
infrastructure spending to 5-6% of its GDP by
2016. The country needs to invest in rail and
BRT to achieve 1.6% and 15.7% national
share by 2030, and 105% and 26.6%
passenger-km share by 2050, respectively,
while decreasing the share of cars and
jeepneys throughout the country. The
Philippines needs to aggressively implement
programs that seek to increase infrastructure
spending by 5-6% by 2016. However, this
may not be enough for the long term
considering the backlog of transport projects
particularly to address mobility and transport
efficiency in cities and at the inter-regional
level. This assumes also that incentives (e.g.,
financial, tax, etc.)) for rail are put in place.
Such incentives are also required for other
transport infrastructure, and particularly for
the private sector to be involved and
interested in implementing projects through
Public-Private Partnership (PPP)
arrangements.

Co-Benefits

It was revealed during the stakeholder

Conclusion

It is clear that the country needs to invest

consultations in Manila that there was less
appreciation about CO, compared with other
factors such mobility, pollution and safety. As
such, the economic benefits of associated
parameters like fuel savings, less air pollution,
and improved transportation safety are better
appreciated in the Philippines.

Studies such as those by the WHO (2011) have
established the health benefits of good public
transport combined with pedestrian and
cycling infrastructure. Independent studies
(e.g., Litman, 2012) provide in-depth analysis of
valuating climate change and other co-benefits
such as congestion, road crashes, air pollution
and noise. Thus, it can be shown that
significant reduction in external costs can be
achieved with CO, reduction that is directly
proportional with corresponding reduction in
costs associated with congestion, safety,
reduced air pollution, noise, and climate
change.
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more to develop its transportation systems.
Such infrastructure is necessary to effect
significant  changes that will improve
passenger and freight transport that will result
in significant CO2 reduction.

In terms of the applicability or usability of the
tool for the country, the Climate Change
Commission (CCC) has stated that GHG
mitigation is already in the national agenda.
However, they have no tools or methodology
(e.9., NAMASs) for quantitative assessment of
mitigation so the agency expects to be able to
use the tool to this end. Meanwhile, the DOTC
has a National Implementation Plan (NIP) for
transport and the environment that identifies
mitigation options and mentions the use of
tools to measure the impacts of these
options. There is no specific tool to
complement or support this and the Visioning
and Backcasting Tools can be useful for DOTC
for assessing impacts (e.g., in terms of carbon
reduction, etc.) of policies and projects in
different cities and at the national level over
the long term.



Singapore

Prepared by Clean Air Asia

Present Society

6000 m Urban ® Rural INTRODUCTION
4000 e  The Republic of Singapore lies between Indonesia and Malaysia. The
country is strategically located on major sea lanes.
2000 e Singapore has a land area of 716.1 sq. km. and a coastline of
0 approximately 190 km. Its land area was about 581.5 sg. km. in the
LY IIN2RL2YNLYRRITTE SO 1960s, but it has increased through large-scale land reclamation.
2232233323332 KRK&S KK o Singapore is composed of one built-up urbanized island and about 50
) . 1 offshore islets. The Central Area of Singapore is the considered as the
Figure 1. Popuation (000=) central business district.
o du e ooy
60-64 e The population of Singapore is currently 5.4 million, about 31% of which
45-49 = ' = L are non-Singaporean citizens and permanent residents. Its population
30-34 == =n density is about 7,540 persons per sq. km.
15-19 E ! e |t hasgrown at an average of 2.57% per annum from 1990 to 2013 (UN,
0-4 B = 2012).
300 200 100 0 100 200 300 e  Singapore is a highly urbanized and industrialized nation; 100% of its
Figure 2. Population by Age (000s), 20107 population s urban (UN, 2011).
AGE STRUCTURE
40000 e 66% of the populations are 20-64 years old.
20000 e Only 8% of the populations are 65 years old and above (UN, 2012).
0 GDP per CAPITA
g ¥ 3§ 9 9 9 ¥ T 8 g8 g 8 e GDP éaer capita currently stands at about USD 46,606 (2005 Constant
33 3 3 3 8 8§ 8§ 8§ 8§ 8 R USD)” and is increasing at an average of 6.88% from 1990 to 2013.
e  Though not directly hit by the 1997 Asian Financial crisis in the late
Figure 3. GDP/Capita. (2005 Constant USD)* 1990s, Singapore was affected by the economic slowdown in the region
due partly to a sharp decline of exports as a result of the decline in the
100% demand of crisis-hit economies (Ngiam, 2000).
80% Services, etc., value
60% added (% ofGpp)  ECONOMICSTRUCTURE
= Agricult | Singapore’s economy started recovering in 1999 particularly due to the
40% oo e strengthening of the service and manufacturing sectors.
added (% of GDP)

20% e  The service sector contributes about 70% of the total GDP. This sector
™ Industry, value ises trade, transport and storage, banking, business and financial
% added (% of GDP) comprises , transp ge, 0,

services, and recreation and personal services.

™ [Te) ~ (2] — ™ o) ~
8838888 8 e Theindustry sector contributes about 30% of the GDP. This is comprised
predominantly of the petrochemical industry, and the manufacture of
Figure 4. % Contribution of Sectors to the GDP* electronics, and transport equipment.
e  The agricultural sector barely contributes to the economy as the country

lacks arable land.

; United Nations. 2012 and United Nations, 2011.
X United Nations. 2012.
World Bank. 2013.
* Ibid.
> World Bank 2012 and United Nations 2012.

-125-



Present Transport

Taxi, 3.8% 2W/3W,

PASSENGER TRANSPORT
3.5% o

2010 travel demand is at 99.8 billion passenger-kilometers.

e  Road passenger serves 92.1% of land travel demand while the remaining is
served by passenger rail systems. The latest Household Interview Travel Survey
conducted between June 2012 and May 2013 reveals that public transport
mode share was 63%, primarily rail and bus services(LTA, 2013), similar to the
estimates of the study.

As of 2008, Singapore has the following infrastructure:

153 km. of express ways

0 1094 km. of Mass Rapid Transit with 66 stations
28.8 km. of Light Rapid Transit with 33 stations

PassRail,
7.9%

Figure 5. Passenger Transport Mode Share (% of PKM), o
2010
Source: Study estimates

FREIGHT TRANSPORT

e  The coastline of Singapore features natural deepwater ports. Singapore is
among the five busiest ports in the world in terms of shipping volume, with its
annual vessel arrival tonnage and container and cargo throughput hitting a
record high in 2013. Maritime industry contributes about 7% to Singapore’s
economy (Wong, 2014).

e 2010 freight transport is at 23.1 hillion ton kilometers, virtually by light and
heavy duty trucks.

ISSUES AND CHALLENGES

e  Singapore has become a benchmark of sustainable transport practice in
Southeast Asia. Its extensive bus systems provide an efficient and cost-effective
feeder service to the rail system which covers almost every border of the
country. Its public transport implements a sophisticated intelligent transport
system. Strings of policies that limit car use such as congestion charging and
disincentives for car ownership have spurred an ideal environment for public

Figure 6. Freight Transport Mode Share (% of TKM), 2010
Source: Study estimates

Table 1. Population of Road Vehicles (2010)

Passenger vehicles:
Mode No. of Vehicles Percent transport Use. ) . - .
Cars 505185 64 e  Singapore has been firm on enforcing road transport policies due to its
Taxi 26.073 3 geographic limitations, as 12% of the land area has already been dedicated for
Bus 15,936 2 road.
Motorcycles 147,282 16 e  However, car use may potentially increase in the future, increasing by 39% in
Freight vehicles 2050 from 2005 despite strong measures for limiting its use and acquisition.
e  Additional problems also arise from extemalities such as noise around the
HDV 45,068 5 ; : . . L .
DV 9855 11 railway corridors, safe access for the ageing population, connectivity and quick
’ transfer.
Future Society
SINGAPORE’S VISION OF THE RUTURE
e A More Competitive Economy: a global city well known for its knowledge, expertise and services in helping cities achieve both economic

growth and high

e  The Best Home for Singaporeans: clean air, clean water, and a lush green environment, plus the ability to travel around the city easily.

e A Global Magnet for Talent: first class living environment and economic opportunities for those who work in Singapore; a vibrant and
cosmopolitan global city

= Urban e ltisestimated that in 2050, there will be 7.06 million people in Singapore (UN,
6000 2012).

2000 e  The population will grow at an average of 1.01% per annum from 2005-2050
(UN, 2012). Singapore will continue to attract foreign labor force, both
2000 low-skilled (mostly manufacturing) and high-skilled workers (mostly finance) in

the future.
0 “ ~ O ® © ® N b © u < ~ o ©® However Singapore has star_ted_ setting §tricter_ immi_gration policies and
Sg3ggg8g88s8ssg¢sS8 workforce control, one of which is the “Fair Consideration Framework.” The
] ] 6 said policy requires companies to foremost consider locals in the hiring process,
Figure 7. Population (000s) and those with disproportionately low share of Singaporeans at senior levels

will be subject to government scrutiny. As a result, the fraction of the locals in
the future is seen to be larger than the current 69%. Conversely, Singapore
seeks to make raising birth rates among its locals a priority.

® United Nations. 2012 and United Nations, 2011.
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AGE STRUCTURE

[ Female

§ e  Singapore will be an ageing society by 2050. About 57% of the population will
32_33 . '_'__‘__[E_' - '\,/Iale be in the working age of 20-59y 2050 while 29% will be 65 years of age and
60-64 = Y over (UN, 2012).

1549 . — g ' e  Thisis due to declining birth rates, later marriages and preferences of couples
30-34 E 1 to have fewer children. The government will have to focus much of the service
15-19 5 — it provides on taking care of the ageing population.

0-4 . .
300 200 100 0 100 200 300 GDPperCAPITA
e  GDP per capita is projected to increase to USD 105,471 (2005 Constant USD),

Figure 8. Population by Age (000s), 2050’ highest in Southeast Asia and indicative of a wealthy majority in the population
(ADBI 2012 and UN 2012).
120000 e It is forecasted to grow at an average of 3.31% per annum in the period
100000 2005-2050.
80000
60000 ECONOMY
40000 e  Singapore is expected to strengthen its service sector based on banking and
20000 financial sectors as well as tourism, education, and medical services, as a result
0 of its policies to reduce reliance on foreign manpower, a large fraction of which
LYIINQINERNRRITING are primarily in domestic labor and construction. This also resulted from its
SSRIVRIIRIIINIIRRSR inadequate supply of land and local labor.

Figure 9. GDP/Capita Projections up to 2050°

Future Transport

PLANS AND VISIONS

e land Transport Master Plan 2013:the government aims to add five more MRT lines, 100 new trains, 800 more buses, and 40 new bus
services by 2030, as well as 200 km. more of sheltered walkways, over 700 km. of cycling paths by 2030.

e  Singapore is now investing in liquefied natural gas (LNG) hub and bunkering capacity in anticipation of the need to improve the current road
transport vehicles (apart from shifting commuters to public transport) and the fuel of the ships, as well as to meet the demand in
neighboring countries. The transport sector is seen is reduce its dependence on oil and shifting to cleaner and alternative energy and

technologies.
06 -
100% 15% AT
80% | 32%
ALTERNATIVE 83.86 PassRail
0f -
60% 57%
40% - 55% m2W/3W
BAU 169.89 20% | e Bus
I T 1 O% , - . - . - SUV
0 100 200 BAU ALTERNATIVE
Figure 10. Passenger Travel (billion PKIV), 2050 Figure 11. Passenger Mode Shares, 2050
Source: Study estimates Source: Study estimates
PASSENGER TRANSPORT

e Under the BAU scenario, passenger transport will increase to 169 billion passenger kilometers by 2050,
The alternative suggests a reduction of passenger kilometers to 83 billion passenger kilometers, taking into account the additional impacts
of avoid policies toward the future.®
From the current 92.1%, only 68% of passenger travel is expected to be on road in the future.
A large percentage of existing buses is seen to be mostly running on alternative fuels, especially CNG and FCV buses which are currently
being tested.

e  Singapore will continue to increase its bus service lines alongside the improvements on the urban MRT system, allowing for a large share of
public transport in the urban transport system at 83% in 2050.

" United Nations, 2012,
¥ ADBI. 2012 and United Nations, 2012.
% The BAU also simulates the impacts of current policies that are expected to continue in the future.
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ALTERNATIVE 15.82

BAU 32.66

0 10 20 30 40

Figure 12. Freight Travel (billion TKM), 2050
Source: Study estimates

FREIGHT TRANSPORT

100% -
50% - m Trailer
m Truck
0% - ; ‘
BAU

ALTERNATIVE
Figure 13. Freight Mode Shares, 2050
Source: Study estimates

e  The alternative scenario shows that freight transport can be halved from a potential BAU scenario of 32.7 billion ton kilometers to 15.8
billion ton kilometers in 2050. 72% of freight travels will be HDVs up to half of which may be running on compressed natural gas fuel (CNG).

ISSUES AND CHALLENGES

e By 2050, Singapore will have an aging population, increasing the need for improved transport accessibility. The focus will thus become

improved public transport service for the old and disabled.

e Interms of sustainability, it is seen that Singapore will now need to focus on converting public transport to run on clean fuels. The demand
for alternative fuels will increase not just in Singapore but also across the neighboring Southeast Asian countries (Collins, 2013). This implies
that there will be heawy importation of CNG, hydrogen gas and even electricity. While these resources maybe readily available for
neighboring countries, Singapore has no natural resources, requiring heawy importation to continue support for clean technology.
Developing Singapore into the LNG trading hub in the region is crucial in ensuring a sustainable altemative fuel scenario in the country (Ten

Kate, Varr6, & Corbeau, 2013).

Results of Simulation
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Figure 14. Tons CO2/capita’
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Figure 15. Total CO2—BAU

= Under BAU scenario, cars and buses will each contribute
31% of the total emissions in 2050, with buses as the top
emitters at 2.8 million tCO2.

* HDVs will contribute the largest emissions from freight, and
is the third top emitter in 2050 under the BAU scenario.

e Car use will increase by 3% from now until 2050 as
citizens become more capable of purchasing and even
afford the policies in place for car acquisition.

e The resulting total CO2 emissions from transport in 2050
are 8.9 million tons.

2005
2010
2015
2020
2030
2035
2040
2045
2050

2025

Under the BAU scenario, Singapore’s transport sector will result in 1.38

tCO2 per capita (2005) to 1.26 tCO2 per capita in 2050.
The alternative scenario simulations resulted in a mitigation potential
from 1.26 tCO2 to 0.42 tCO2 per capita in 2050.

Mitigation in Singapore will require aggressive promotion of alternative

fuel - powered vehicles into the market.
The altemative scenario for Singapore is largely supported by the

projections made by the APEC on the future of energy in member
countries. Moreover, this scenario is largely supported by the potential of
Singapore as a future hub for LNG in Asia.

10,000 FreightShip
FreightAir
8,000 = FreightRail
mLCV
6,000 mHDV
m PassShip
4,000 W PassAir
M PassRail
2’000 m2W/3W
Bus
0 - Taxi
L O 1 O 1 O W O ! o mLV
S 2 3 &8 &8 8 8 & & 8 m Car
N N N N N N N N N N

Figure 16. Total CO2 - Altemative
The alternative scenario total CO2 emissions for transport are at 2.9
million tons in 2050.
In the alternative scenario, it is seen that a large number of vehicles will
have converted to renewable and clean fuels. Moreover, fuel efficient
modes will have entered the market for public use.
Car use will have significantly decreased with the presence of MRT
extensions in the city. The scenario suggests a strict control over the
number of cars and most will run on clean fuels and will follow strict
fuel economy standards.
Buses will remain as top emitters, although clean technology will have
significantly reduced this towards 2050. There will be a good mix of
FCVs and CNG vehicles which not only reduces emissions but will also
significantly reduce the public spending on petroleum products.

1% Total CO2 from transport will continue to grow, but the growth in population is expected to be higher, thus, the per capita emissions are expected to go down.
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ACTION PLAN

2015 2020 2025 2030 2035 2040 2045 2050
Pricing Regimes
Teleactivities
-_g Travel Plans
3: Car Ownership
Improved Travel Awareness
Urban and Landuse planning
Fuel price (25%)
-
s Bus/BRT usage promotion (Passenger)
Bus/BRT infra development (Passenger)
= 2 from Car,LV,SUV to Bus 5% shift towards 2050
=2 from Rail/LRT to Bus 5% shift towards 2050
= o -
_(% 7 Rail/LRT usage promotion (Passenger)
8 Rail/LRT infra development (Passenger)
from Car/LV/SUV to LRT 10% shift towards
from 2W/3W to LRT 5% shift towards 2050
— from Bus/BRT to LRT 10% shift towards 2050
|
-
CNGV Promotion (mainly via economic way)
Car(CNG) 50% conversion towards 2050
Taxi(CNG) 20% conversion towards 2050
Bus(CNG) 25% conversion towards 2050
HDV(CNG) 50% conversion towards 2050
Hybrid mass supply
o Hybrid Promotion (mainly via economic way)
E Car(HV—Gasoline) 5% conversion towards 2050
g‘ Taxi(HV—Gasoline) 5% conversion towards 2050
- EV Promotion (mainly via economic way)
Car(EV) 35% conversion towards 2050
FCV Promotion (mainly via economic way)
Bus(FCV) 35% conversion towards 2050
Biofuels Promotion
Rail electrification
Ecological Driving
Air fuel efficiency development
Ship fuel efficiency development
.
Characteristic Policies Future Image
L . Singapore will maintain and further improwve its public transport
There should be a continuation of the vehicle quota and gap . Imp P fansp
. L system. Advancements in technologies for passenger rail will be
electronic road pricing schemes as well. ICT for transport g . :
o - present and accessibility will further be improved, while the buses
substitution will be utilized. : . ) L
Passenger s . . . will be of cleaner technologies. Public transport will still be the
Pricing regimes should be continued to discourage car X : ; .
Transport . . . dominant mode as the improvements will be coupled with
ownership. Cleaner technologies and alternative energy L . . o
. . negative incentives for private travel. A significant share of the
for vehicles should be used. There should be continued . . . ; .
i . . private vehicles will be of cleaner technologies (CNG, hybrid,
strengthening of public transport (bus and rail-based). )
electric and fuel cell).
. . . . Freight transport will still be dominated by trucks (LDVs and
Freight Adoption of cleaner technologies for freight LDVs and g nor y ( .
Transport | HDVs HDVs), but as with passenger transport, future trucks plying on

the road will mostly be of cleaner technologies.
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Challenges

Singapore’s biggest challenge has always
been its limited land area and natural
resources. Road expansion is expected to
reduce to 0.5% per year from 2007 to
2022. As for its natural resources,
Singapore had to import many of its
renewable energy from neighboring
countries until it began investing heavily in
adding natural gas bunkering capacities
and terminals.

Car control has shifted from vehicle
ownership to vehicle use, thus car
ownership has become much easier for
the average Singaporean. It remains to be
seen if this will continue to keep the
current traffic flow towards the future, or
whether the potentially increasing
number of users will in fact create
problems in congestion despite car use
control. According the National University
of Singapore, there would be a huge
challenge in transport if Singapore
depends too much on its usage-based
control policy. Thus, public transport
improvements will be impertinent.
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e Depending on the

Conclusion

stringency  of
Singapore’s  policies on new vehicle
technologies and the amount of financial
resources that will be allotted, Singapore
can achieve a future scenario where most
of the transport modes run on cleaner
fuels and energy efficient technology. This
simulation suggests a mitigation potential
from 1.26 million tCO2 per capita to 0.42
million tCO2 per capita in 2050.

The prospect of Singapore as a LNG Hub of
Asia will play a key role in moving towards
low carbon transport for the country.
Singapore’s compact development is
crucial in ensuring the reduction of the
need to travel long distances. ICT will play a
more substantial role in the future.

The proposed increase in buses and
expansion of bus networks will improve
the public transport service and motivate
use of public transport as these are crucial
feeder modes to the mass rail transit.
Attaining a 0.33 million tCO2 per capita will
require additional policies such as further
improvement of public transport and
moving towards cleaner vehicles. Despite
this, Singapore is in the best financial
position to adapt massive technological
improvements in the future, especially
now that a large number of the
technologies are underway and in the
process of testing within the country.
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Figure 4. % Conttribution of Sectors to the GDP*

; United Nations. 2012 and United Nations, 2011.
N United Nations. 2012.

World Bank, 2013
* Ibid.

Supported by Dr. Mongkut Piantanakulchai

INTRODUCTION

e Thailand covers a land area of over 513,120 sqg. km. and is bordered by
Lao PDR and Myanmar to the north, by Lao PDR and Cambodia to its
east, by the Gulf of Thailand and occupying a part of Malay Peninsula to
its south, and by Andaman Sea to its west.

e The land used for agriculture is approximately 40% of its total land area
(NESDB). Thailand is composed of 76 provinces and the specially
administered areas of Bangkok and Pattaya. These provinces are
grouped and divided into six geographical regions comprising of many
provinces: Northern, Northeastern, Eastern, Southern, Western, Central
(includes Metropolitan Bangkok).

e Bangkok covers a land area of 1,568.7 sg. km. An urban conglomeration
which comprises Bangkok, Nakhon Pathom, Pathum Thani, Nonthaburi,
Samut Prakan and Samut Sakhon is called the Bangkok Metropolitan
Region (BMR), or Greater Bangkok, covering an area of approximately
7,760 sg. km. (MOT, 2013).

POPULATION

e The population of Thailand was recorded at 66 million persons in 2010.
This indicates an average annual growth of 0.74% over the period
1993-2013. Meanwhile, the urban population has grown at an average
rate of 1.48% during the same period.

e |tisestimated that at present, 34% of the population are in urban areas

e The country has a population density of 128.6 persons per sg. km. in
2010, and that of Bangkok is about 77 times higher than that of the
North with 5,294.3 persons per sg. km.

AGE STRUCTURE

A large fraction of the population belongs to the working age group
(62%). Currently, only 8% of the populations are 65 years old and over
(Figure 2). Despite Thailand being predominantly an agricultural country,
a large fraction of those in the working age are employed in
non-agricultural sector.

GDP per CAPITA

e GDP per capita is currently about USD 5,409 (2005 constant USD) and
increased annually by 6.48% from 1990 to 2013.

e The period of 2002-2010 saw an increasing GDP per capita level,
averaging an annual growth rate of 10.31%.

ECONOMIC STRUCTURE

e A large fraction of Thailand’s income is driven by the services sector.
Agricultural products were reported to be having a declining output and
to have contributed only USD 9-12 billion to Thailand’s real GDP in 2009,
while the services sector contributed about USD 60.6 billion

e Despite Thailand being predominantly an agricultural country, a large
fraction is employed in non-agricultural sector. Thailand relies heavily on
its exports of electronics, automobile and parts, computer parts, and
agricultural commaodities, accounting for 60% of its GDP.
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Table 1. Population of Road Vehicles (2010)

PASSENGER TRANSPORT

e  Between 2005 and 2010, passenger travel in Thailand has increased by 4.5%
annually. As of 2010, passenger travel is at 773.27 billion passenger-km. Its road
transport is largely dominated by motorcycles, cars/sedan and vans or sports utility
vehicles and pick-up trucks. As for the public transport sector, the busis the primary
mode. Bus rapid transit was launched in Bangkok in 2010 and is locally called
Bangkok Rapid Transit (BRT)

e The total road network in Thailand totals 202,000 km, 98% of which are paved.

e The railway infrastructure of Thailand spans approximately 4,034 kmas of 2011. An
estimated 41 million passenger traffic was carried by the rail network in 2011,
transporting 7.5 million passenger-km

e Water transport is commonly used in Thailand for the transport of passengers daily,
i.e. commuting to and from work, with “khlong” boats crossing canals and rivers. In
2012, about 38 million passenger journeys were made, or 100,000 per day.

FREIGHT TRANSPORT

e Freight travel in 2010 was 52.9 hillion ton-km, increasing by about 1% per year from
2005 to 2010.

e The rail network is also utilized for the transport of goods with 6,016 freight wagons
concentrated mostly in Bangkok as well as facilitating transport from its ports (e.g.
Laem Chabang, Lad Krabang).

e  The goods transported by freight transport in 2011 were mostly comprised of
petroleum products, cement and other building materials, and containers.

ISSUES AND CHALLENGES

e There is increasing pressure in decongesting BMR, but its gravity in pulling people
due to its economic importance, quality of services and life, will most likely continue
the trend of sprawl within the area.

e Thailand is still continuing in its increase in vehicle motorization rates, partly due to

Passenger
Mode No. of Vehicles | Percent
Cars 4,223,992 195
Light Vehicles 4,439,929 205
SUV 328454 15
Bus 137,943 0.6
2W/3W 11,691,746 54.0
Freight
HDV 726,194 34
LDV 83,238 04

Future Society

PLANS AND VISIONS

e  Thailand envisions a “happy society with equity, faimess, and resilience by 2027.” Efforts will be made to improve the quality and
provision of all basic social services, including development of human resources aimed at increasing resilience for change,
strengthening of the agriculture sector to increase food security and also to provide energy, and the improvement of regional
connectivity through regional cooperative agreements, among others.
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Figure 7. Population (000s)°

® United Nations. 2012 and United Nations, 2011.

some of the policies of the government to encourage consumers to buy new
vehicles.

The government is still subsidizing the use of fossil fuels (e.g. diesel). The removal of
which may pose problemsin the future.

The freight sector is highly dependent on road transport.

POPULATION

e In 2050, it is estimated that there will be 61.7 million people in Thailand.
The population is expected to show a declining growth rate at an average
of -0.13% per annum from 2005-2050. Meanwhile, urban population is
expected to grow by 1.09% annually from 2005 to 2050. Population is
expected to peak at around 2025 at 67.8 million and will experience
decline up to 2050.

e 56% of the population will be living in urban areas in 2050.
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AGE STRUCTURE

90-94 #‘:aé Eiﬂe::'e 53%of the population will be 20-64 years of age in 2050. Thailand will be
75-79 = L an ageing society by 2050 as 30% of their population will be 65 years and
60-64 I { over.
45-49 5 : : J e The 11th National Economic and Social Development Plan acknowledge
30-34 T T that, by 2025, Thailand will be an ageing society. The government of
15-19 i | Thailand is anticipating a shift in the population structure by age by 2040,
0-4 1 J saying that a quarter of its population could be over 65 years of age, with
3000 2000 1000 O 1000 2000 3000 the average age of males being 75.3 years while that of the females
] ] being 81.9 (The Nation, 2013). UN estimates that by 2050, 37% of the
Figure 8. Population by Age (000s), 2050° population will be senior citizens, i.e. 60 and above.
30000
25000 GDP per CAPITA
20000 e The Asian Development Bank Institute (ADBI, 2012) estimates the
15000 growth in Thailand to be sustained at around 5% per annum up to 2030.
1(5)888 This is expected to taper off in the longer term, stabilizing at 4% to 3%
0 from the periods 2030-2050.
8 9 ¥ 8 & 8 8§ 9 ¥ 3 =  GDPpercapita is projected to increase to USD 26,178 (2005 constant
&« § & R 8 & & &8 & &

USD). It is forecasted to grow at an average of 5.39% per annum during

Figure 9. GDP/Capita Projections up to 2050° the period 2005-2050.

ECONOMY

Industrial energy growth will be driven by demand for food and beverages, chemicals and non-metallic minerals (APEC, 2012).

New and renewable energy resources are expected to grow rapidly and will comprise 19% of the 2035 total energy supply (APEC, 2012);
nuclear power is also a possibility that can be realized in Thailand.

The emergence of the other areas in terms of population growth and economic activity contribution is expected in areas such as Chonburi,
Nonthaburi, Pathumtani, Phuket and Rayong.

Future Transport
PLANS AND VISIONS

Thailand is expected to move towards being more energy efficient as it strives to meet its own target of 25% energy intensity reduction by
2030 as compared to 2010 levels.

Among the initiatives planned to be undertaken by Thailand in accordance with its 11th National Economic and Social Development Plan
(NESDP 2012-2016) are the development of multi-modal transportation, shift towards energy efficient transportation and logistics,
expansion of the coverage of the public transport network and the development of infrastructures integrating roads, railways, and water
and air transport for both domestic and international uses.

Transit routes will be added to the existing public transport system to extend its coverage from central Bangkok to surrounding provinces as
well as the airports.

e With regard to the improvement of existing fleets, plans of purchasing 3,183 new buses (NGV) are also in discussion.

e  The goal of having environmentally friendly transport sector is likewise supported by the Renewable and Alternative Energy Development
Plan for 25% in 10 years (AEDP 2012-2021).
100% - 2% 40§J PassAir PASSENGER TRANSPORT -
ALTERNATIVE 492,40 805 11/0 LRT e  Passenger travel would reach 1.2 tr|II|(_)n
31% PassRail passengerkm under the BAU scenario,
60% - m 2W/3W anq can potentially bg: reduced to 492
BAU 1,200. 20% ®BRT billion passenger-km in the alternative
64 BUS scenario.

‘ ‘ ‘ ‘ 20% 1 suv e Inthe baseline scenario for 2050, there will
0 500 1,000 1,500 0% LV be 45.5 million vehicles, 50% of these are

motorcycles and three-wheelers.
e  There will be 206 passenger cars/1000

ALTERNATIVE = Car

Figure 10. Passenger Travel (billion PKIM),
2050
Source: Study estimates

Unlted Nations, 2012.
" ADBI. 2012 and United Nations, 2012.

Figure 11. Passenger Mode Shares, 2050
Source: Study estimates
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people, 369 motorcycles/1000 people
(including 3-wheelers) and 32 trucks/1000
people in 2050. The values for these
motorization indexes in 2005 are 97, 150
and 11 respectively. The highest growth
rates during the period is in the SUV
(microbuses and  passenger  vans),
averaging an 8% increase per year, light
duty trucks will grow at an annual average
of 2.46%, followed by cars (sedans and
taxis) at 2.02%.



ALTERNATIVE 43.46
BAU 72.06
0 20 40 60 80

Figure 12. Freight Travel (billion TKM), 2050
Source: Study estimates

ISSUES AND CHALLENGES

100% -
80% -
60% -
40% -
20% -

0% -

5% 3%

BAU
Figure 13. Freight Mode Shares, 2050
Source: Study estimates

m FREIGHT TRANSPORT
mFreightship *  Meanwhile, freight travel is expected to

31% = FreightAir increase to 72 hillion ton-km by 2050
FreightRail under the BAU scenario and would
m Trailer potentially decrease to 43.4 billion ton-km

= Truck in the alternative.

e 92% of total tonkm will be serviced
ALTERNATIVE through road trucks and trailers.

e Theissue of an ageing society is a real concern for Thailand. From a transport perspective, access is a key concern that has to be integrated
into the future systemsto be adopted in Thailand.
e Growth in the secondary cities will be faster in the future, and thus, much attention is needed in putting sustainable, low emission transport

modes and systems in these areas.

Results of Simulation

1.60
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Figure 14. Tons CO2/capita

thousand tons CO2

Figure 15. Total CO2- BAU

e The total transport emissions (including domestic air and
sea transport) in 2005 were at 51.8 million tCO2.

e By 2050 Thailand will have already reached 91.2 million
tCO2, or approximately 1.48 tCO2 per capita (0.79 tCO2

per capita in 2005).

e  Thisimpliesa 1.3% increase in total emissions per year.

DT AT AR AT DT AT AT D

The application of selected policies resulted to a reduction of total CO2
emissions in 2050 from 91.2 million tons (BAU) to 30.7 million tons.

The alternative scenario posits a negative growth rate in emissions at -1.0%
average annual rate of change, as compared to the BAU scenario which has a
1.3% annual average growth rate in transport CO2 emissions.

The application of the policy packages resulted in notable changes in the
transportation volume, as the alternative scenario results in a -0.6% rate of
change in transport volume from 2005-2050, as compared to the BAU
scenario where total transport volume is increasing at 1.5% per year.

For passenger transport, the alternative scenario emphasizes the use and
development of public modes such as buses and rail-based transport, while
the private modes are growing at a negative rate. Buses will serve 49% of the
total passenger-km in 2050 (vs 31% in the BAU) and rail will serve 10% of the
total passenger-km (as compared to less than 1% in the BAU).

For freight transport, the rail systems are much more utilized in the
alternative scenario, contributing 31% of the total ton-km in 2050 (as
compared to only 5% in the BAU).

FreightShip
100,000 H FreightAir
90,000 B FreightRail
N 80,000 W Trailar
3 70,000 W Truck
£ 60,000 — | PassShip
g 50,000 W PassAir
40,000 - ILDRT il
assRai
= 30,000 m 2W/3W
20,000 m BRT
10,000 Bus
0 SUV

LSS e
Figure 16. Total CO2 - Altemative

* The alternative scenario suggests less emission from car, LV and SUV
use such that the contribution is limited to 20% in 2050 (as
compared to 53% in the BAU). The contribution of buses will
increase (due to higher bus volumes and usage) to 11% (as
compared to 7% in the BAU). Rail-based passenger transport will
contribute 4% of the CO2 emissions in the alternative scenario (as
compared to 0.03% in the BAU).

e The alternative scenario results in a larger contribution from freight
water transport (29% in the alternative vs. 10% in the BAU) as the
alternative scenario postulates shifting of freight activity towards
water transport.
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ACTION PLAN

2040

2045 2050

2030 2035

2015

2020 2025

Pricing Regimes

Teleactivities

Travel Plans

mproved Travel Awareness
Urban and Landuse planning
Fuel price (10%)

Avoid

N [

— Bus/BRT usage promotion (Passenger)

Bus/BRT infra development (Passenger)
from Car,LV,SUV to Bus 20% shift towards 2050
from 2W/3W to Bus 25% shift towards 2050

bus

“ AN Y

from 2W/3W to BRT 10% shift towards 2050
Rail/LRT usage promotion (Passenger)
Rail/LRT infra development (Passenger) (cities)

passenge
rail
|

Shift

c Ship usage promotion (Passenger)
Ship infra development (Passenger)
from Car/LV/SUV to Ship 1% shift towards 2050
_ =9 from 2W/3W to Ship 1% shift towards 2
Rail usage promotion (Freight)
Rail infra development (Freight)

|

water

freight

Ship usage promotion (Freight)
Ship infra development (Freight)

from Car/LV/SUV to BRT 10% shift towards 2050

from Car/LV/SUV to Rail 25% shift towards 2050
from Car/LV/SUV to LRT 15% shift to LRT towards 2050 (Bangkok and other cities)

from Truck/Trailer to Rail 30% shift towards 2050

from Truck/Trailer to Ship 15% shift towards 2050

\‘

CNGV mass supply
CNGV Promotion (mainly via economic way)
Car(CNG) 5% conversion by 2050
LV(CNG) 40% conversion by 2050
Bus(CNG) 20% conversion by 2050
Trailer(CNG) 10-20% conversion by 2050
Hybrid mass supply
Hybrid Promotion (mainly via economic way)
Bus(HV-Diesel) 20% conversion by 2050
LV(HV-Gasoline) 15% conversion by 2050

\f

Improve

Truck(HV-Diesel) 10% conversion by 2050

FCV mass supply
FCV Promotion (mainly via economic way)
Car(FCV) 30% converison by 2050
SUC(FCV) 10% conversion by 2050
Biofuels Promotion and Development
Rail electrification

Ecological Driving

N

Characteristic Policies

Future Image

Passenger
Transport

Because road transport emission is high, measures to encourage a shift to mass
transit systems should be encouraged. Bus transit should be improved and
developed. Existing and new bus fleets should utilize more energy efficient
technology and fuel alongside. Thailand’s current stringent policies (Euro 4; diesel
sulfur limits of 50 ppm) should be strongly implemented, and its fuel economy
standards should be completed and implemented as well. Rail transit should be
encouraged, and water transport via the water taxis or the khlong boats should be
formalized and enhanced. To reduce the road transport activity, congestion
charging, which is already in discussion, should be introduced.

Infrastructure for water transport will be
developed, and traveling by public boats
will be made less pungent with sewage
and waste water treatment. Rail transit
and BRT will be enhanced alongside and
their mode share will increase as
Thailand  recognizes the increasing
motorization and congestion.

Freight
Transport

Encouraging a shift of freight transport mode from road vehicles will require
linkages between regions; hence rail infrastructure and water transport should be
able to support this. Fuel economy standards should be implemented in the land

freight sector.

Because the government has recognized
its weaknesses in the freight sector,
infrastructure  will be developed to
increase efficiency in logistics.
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Challenges

Economic development in Thailand is
usually concentrated in urban areas,
primarily in BMR. Many of rura
population remain in poverty indicating
a high regional inequality. Those remote
from BMT have significantly lower
incomes and have limited access to
better govemment services

Transport activities in both passenger
transport and freight have been
increasing, indicating the increasing
consumption of energy in the transport
sector.

As for the road transport, congestion

Co-Benefits

Traffic congestion is a recognized
concern especially in Bangkok where
the average vehicle speed during the
morning rush hours is 17.2km/hour, and
24.2 during the evening. Congestion is
made worse  with  insufficient
infrastructure to support transit from
the suburbs. However, with the
implementation of the proposed shifts
to mass transt and with the
enhancement of water transit,
congestion is expected to result from
decreased number of motor vehicles.

The primary environmental benefit of

Conclusion

Based on the simulations using the
Backcasting  tool, the  current
assumptions on the policy packages and
their impacts will only reduce the tCO2
per capita to 0.50, still above the 0.33
tCO2 per capita target.

Policies were analyzed in order to come
up with an aftemative scenario which
embodies realistic and context-specific
policies that are applied in the different
regions of analysis.

The alternative scenario postulates the
following main characteristics of the
future transportation image in the

charging has been in discussion for Inner energy efficient vehicles is the reduced country:

Bangkok. Then again, such schemes will dependency on crude oil and reduced 0 Passenger transport in the
only be supported when the public emissions. Their effectiveness in cutting primary urban, other urban,
transport system is in excellent and down vehicular emissions substantially non-urban areas and

pleasant condition

Trucks could also hae more
fuel-efficient engines. Thailand must do
this by balancing food and energy crop
production, i.e. without threatening its
food security and its agricultural export
output.

The use of private vehicles is further
required by the need to travel to areas
outside of Bangkok. Encouraging a shift
of transport mode from private vehicles
to public transport will require linkages
between regions, either with more
roads or better rail connectivity.
However, the feasibility of rail transport
remains to be a concern due to

depends on the source of power and
the emission intensity of the fuel used,
but not very much on reducing the
number of vehicles on the road.

The future of transport in Thailand
when projects will proceed as planned
can be characterized by decreased
travel distance as BMR becomes denser,
and the densification is supported by
LRT and rail, increased eco-cars on a
national level through the eco-car policy,
expanded railway linkages between
rural and urban areas, balanced spatial
planning with transit-oriented
development as developments tend to
sprawl around the planned railway

inter-regional transport will utilize
bus systems more in the future,
forming a significant portion of the
transportation mode share in
2050 (49% of passenger-km).

0  4-wheeled vehicle-based
transport activity growth will have
a negative rate of change in the
alternative scenario (average of
-2.7% per annum).

0  Buseswould need to serve 34% of
the total passenger-km by 2030,
and rail-based systems would
need to serve 12% of the
passenger-km in the same year.

0  Freight transport will be more

investment requirements. networks. diverse. Shifting substantial freight
activity towards railway and water
will be important (31% of total
t-kmin 2050).
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Figure 4, % Contribution of Sectors to the GDP*

; United Nations. 2012 and United Nations, 2011.
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INTRODUCTION

POPU

Vietnam is bordered by China to the north, South China Sea to the east
and to the south, Cambodia to the southwest, and Lao PDR to the
northwest

Vietnam has a land area of 330,951 sg. km. The river network of
Vietnam is covers 42,000 km., 8,000 km. of which are utilized for inland
water transport.

Administratively, there are 3 regions (Northern, Central, Southern). There
also exist socio-economic regional clusters (Northern Midlands, Red
River Delta, North and South Central Coast, Central Highlands, Southeast,
Mekong River Delta).

LATION

Vietnam has an estimated population of 89.6 million, with a population
density of 286.94 persons per sg. km.

It has grown at an average of 1.25% per annum from 1990 to 2013. The
urban population has grown at an average of 3.32% over the same
period.

It is estimated that about 32% of the population are in urban areas.

AGE STRUCTURE

Vietnam has a young population base. 56% of the population is in the
age of 20-64, and 38% are below 20.
Only 7% of the population are 65 years and over.

GDP per CAPITA

ECON

GDP per capita currently stands at USD 967 (2005 constant USD) and
increased at an average rate of 5.92% from 1990 to 2013.

It has grown particularly strong during the period 2002-2010, averaging
anannual growth rate of 6.32%

Vietnam’s economy has market-based orientation. Economic reform has
been guided by the Socioeconomic Strategy 2001-2010 and reinforced
by continuous updates to the Socioeconomic Development Strategy.

OMIC STRUCTURE

While Vietnam is still generally regarded as an agricultural country, the
contribution of the agriculture sector to the overall GDP has been
gradually decreasing over the years as a result of the Doi Moi platform.
This resulted to a shift to services and industry sectors when the
government encouraged urbanization and promoted the growth of the
manufacturing industry to reach its targets. The two main cities, Hanoi
and Ho Chi Minh City, played vital roles to achieving this.
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Table 1. Population of Road Vehicles (2010)

Passenger
Mode No. of Vehicles | Percent
Cars 546,690 17
Bus 102,713 0.3
Motorcycles | 31,155,154 96.3
Freight
HDV 420,376 13
LDV 125567 04
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2050

PASSENGER TRANSPORT

Passenger travel has been increasing by 1.3% per year in Vietnam and in 2010
travel has reached 538.3 hillion passenger-kms.

Vietnam has 210,000 km of roads, 62% of which are rural. 8% of the total road
length is national roads, and 84% of the national roads are paved. The railway
network in Vietnam is 2,347 km. long.

96% of on-road vehicles in Vietnam are motorcycles, and these two-wheelers cover
77% of passenger travel as of 2010

In 2012, it was estimated that there were 38.4 million vehicles that were registered
in Vietnam, 95% of which were motorcycles. The vehicle fleet has grown at an
average of 16% per annum from 2000-2012. The growth in cars is highest at 18%
during the same period.

FREIGHT TRANSPORT

Freight transport has grown by 1.9% per year between since 2005 and has reached
an estimated 162.5 billion ton-km in 2010 (68.6 in 2005). Trucks and trailers cover
95% of all freight travels.

Cargo trailers dominate freight transport at a national level, with about 89% of all
freight transport activity (ton km) are done by trailers or heavy duty trucks (2010),
8% are done by light-duty trucks and only 2% are serviced by rail. 90% of cargo
trailer transports are inter-regional.

The contribution of rail in servicing the total tonnage of freight volume is only 1%
(GSO, 2013) and has historically been reducing. It has grown at an annual average
of 3% in 1995-2011, but during the last five years of the said period, it has declined
atan annual average of -3%.

ISSUES AND CHALLENGES

Due to the rapid increase in motorization in economic activities during the last
decade resulting in much higher travel demand, coupled with the challenges faced
by the public transport sector to keep up with the travel demand, there is now a
high dependency on private transport, particularly in the major cities in Vietnam.
Vietnam will need adequate financial capacity to optimize its resources. Vietnam
has its own reserves and resources of fossil fuels such as crude oil and natural gas
(APEC 2013). Vietnam is a net exporter of energy. Hydropower still remains the
highest contributor to the electricity in Vietnam (39% in 2010).

POPULATION

e The country’s population is projected to grow to 104 million people by
2050.

e The population is expected to grow at an average of 0.44% per annum
from 2005-2050.

e The urban population growth rate is expected to slow down gradually,
growing at an average of 2.06% during the same period. Nevertheless,
55.9% of the population will be living in urban areas by 2050. In 2038,
the urban population in Vietnam is expected to take-over the rural
population in the country.

e There is an apparent concentration of urbanization to certain regions of
the country particularly those nearer the peripheries of the major cities
(GSO, 2009).

e In 2050, two additional primary cities (i.e. cities with more than 2 million
people) may emerge in Vietnam: Hai Phong (by 2020) and Bien Hoa (by
2041). Urban agglomerations (i.e. with over 200,000 people) will almost
double, from 17 in 2010, to 30 in 2050.
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Figure 9. GDP/Capita Projections up to 2050"

Future Transport

PLANS AND VISIONS
The Vietnam power development plan 2011-2020 states targets towards increasing the share of renewable energy to 4.5% in 2020and 6%
in 2030 and this is seen to be realized in the future image of society.

Updates on the environmentally sustainable transport policies of Vietham to 2020 (EST) as reported to the UNCRD EST forums. The EST
specifies 10 priority targets by 2020, including an ambitious 30-45% mode share from public transport, especially from the Urban Rail

System.
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BAU 2235.4
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Figure 10. Passenger Travel (billion PKIM),
2050
Source: Study estimates

Unlted Nations, 2012.
" ADBI. 2012 and United Nations, 2012.
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ALTERNATIVE

BAU

AGE STRUCTURE

59% of the population is expected to be 20-64 years of age in 2050 (UN,
2012).
By 2050, 23% of the population of Vietnam will be aged 65 and over.

GDP per CAPITA

The Asian Development Bank Institute estimates the growth in Vietnam
to be sustained at around 7% per annum up to 2030 (ADBI, 2012). This is
expected to taper off in the longer term, stabilizing at 4% to 3% from the
periods 2030-2050.

GDP per capita is projected to increase to USD 5,621 (2005 Constant
USD). It is forecasted to grow at an average of 5.01% per annum during
the period 2005-2050.

ECONOMY

Figure 11. Passenger Mode Shares, 2050
Source: Study estimates

In accordance with the initial 10-year Socioeconomic Strategy, Viethnam
aimed for the following economic structure by 2010: 16-17 %
agriculture, 40-41 % industry, and 42-43 % services.

The government, through the Socioeconomic Development Plan for
2011-2015, has aimed for an annual growth rate of 6.5-7% annually
(Vietnam, 2012, www.chinphu.vn/portal).

Projections based on historical data shows labor force trends going
towards the services and manufacturing sectors. Agriculture hosted 48%
of the labor force in 2011, 21% are in manufacturing and 31% are in the
services sector. In 2050, this is simulated to be 28% agriculture, 32%
manufacturing and 38% services sector.

bass Aif HL\SSENGERTRAN_SPORT _ B
Passenger travel in 2050 will be 2,235.49 billion
Pass Rail passenger-km under t_he BAU scenario. _
= 2W/3W The results of the projections show that Vietnam
will reach 550 motorcycles/1000 people by
so% ™ EE: 2037. The results also show that the cars per

1000 people will be 292 (higher than current
levels in Malaysia) in 2050.

The baseline scenario for 2050 suggests that
there can be 89 million vehicles, 57 million of
which will be motorcycles. The share of the
motorcycles in the total fleet will be lower at 63%
as compared to the 97% share in 2005. This is
mainly due to the increase in the cars in the fleet.
Growth in the cars will be the highest at an
annual average of 12% from 2005-2050, while
motorcycles will be at 3%.
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W FreightShip The freight travel activity will be growing at
ALTERNATIVE 275.34 80% 1 Freight Air an average of 4.6% for the period of 2005
60% - Freight Rail to 2050, increasing to 510 hillion tonkm

u Trailer under the BAU scenario.
40% - 37% e Heawy duty trucks will continue to use

BAU 509.98  u | = Truck diesel engines. _ _
‘ ‘ . e Itisalso expected to increase in the future
0 500 0% | —_ B (average annual growth rate in ton-km at
BAU ALTERNATIVE 5.3%), given that continuous capacity
. - . . additions are materialized.
Figure 12. Freight Travel (billion TKM), 2050 Figure 13. Freight Mode Shares, 2050 - A freight will continue to grow at an
Source: Study estimates Source: Study estimates average of 4% per annum in terms of
million ton-km.
ISSUES AND CHALLENGES

Multiple urban centers will emerge as a response to the growing population density in current urban centers (World Bank, 2011). Efficient
inter-regional transportation systems will be needed (such as expressways, long haul rail systems, airports).

Increased consumption driven by the growing economy will drive the increase in freight demand. Vietnam is strategically located in the
region, and with its ports and land access to the other Southeast and East Asian countries, it can be a regional hub for freight as well as a hub
for the manufacturing sector. As average wages go up in China, investors and businesses will look into other altematives such as Vietnam.
The use of private motorized transport will be prevalent. The use of cars, in particular, will gain more traction as people gain more access to
these vehicles due to higher incomes.

Vietnam is expected to be a net energy importer by 2020. While there is currently energy resources in Vietnam from fossil fuels, natural gas
and hydropower, among others, their supply will have to meet the continuing energy demand from economic growth. Oil import
dependency is expected to commence in 2014 and will reach 66% in 2035 (APEC, 2012).

Results of Simulation

tons/capita

thousand tons CO2

e The application of the selected policies resulted to a reduction of total CO2

150 emissions in 2050 from 144 million tons (BAU) to 52 million tons.
1.00 e The alternative scenario limits the annual increase in total CO2 emissions for
0.50 transport to 2.1% per year, as compared to 4.5% in the BAU scenario.
: e  The application of the policy packages resulted in notable changes in the
0.00 transportation volume, e.g.: reduction of the annual growth in car transport
w9 B g VW g8 Vv Y 3 volume to 6.4% as compared to 11.7% in the BAU, higher annual rates of
K R 8 & 8 {8 8§ & 8 K increase in passenger rail usage (5.9% vs 2.9% in the BAU) and freight ralil
usage (8.2% vs 2.9% in the BAU).
mBAU  ® Alternative scenario e The impacts of the policies resulted in a 2050 per capita CO2 value of 0.51
. . tons per capita (as compared to 1.40 in the BAU scenario).
Figure 14. Tons CO2/capita
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Figure 15. Total CO2- BAU Figure 16. Total CO2 - Altemative
The total transport emissions (including domestic air and e  The alternative scenario suggests less emission from car use such that
sea transport) in 2005 were at 20.3 million tCO2. The the contribution is at 7.1%. Meanwhile, motorcycles are expected to
national road transport emissions totaled 16.8 million continue to contribute largely to total transport emissions at 20%.
tCo2. Nevertheless, the improvement of bus networks is expected to reduce
By 2050, Vietnam will have already reached 144.7 million the emissions from cars and motorcycles significantly.
tCO2, or approximately 1.4 tCO2 per capita. Road transport  «  The alternative scenario results to a larger contribution from freight
will reach 126 million tCO2 or 1.22 tCO2 per capita. water transport (20% in the alternative vs. 5% in the BAU) as the
This implies a 4.5% increase in emissions per year. alternative scenario postulates shifting of freight activity towards water
Motorcycles are the largest emitters in Vietnam, transport. It is anticipated that with the growth of port cities in
contributing 53% of CO2 emissions in 2005. However, car Vietnam, water freight transport from north to south would increase,
use is seen to increase significantly from 2005 to 2050, slightly reducing road freight emissions but increasing ship emissions.

averaging at 12% increase in car travel per year versus a
mere 3% increase in motorcycle travel per year.

By 2050, under the BAU scenario, the contribution of cars
to the total emissions will be almost at par with
motorcycles, at26% and 25%, respectively.
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: , Motorcycles will still play a significant role for transport in primary cities.
fgﬁéﬂﬁzﬁog:gobgedgxﬁfﬁga}ﬂdbg;ﬁrﬁ:neg{ aBrl:; Private_ _fleets, _particularly the motor(_:yqles, will employ more
Ho Chi Minh City. Because the development of rail fuelefficient engines and will have low emissions. As the urban areas in
transit requires more financial investments, Vietnam Vietnam are expanding, the bus transit system is expected to be fiexible
Passenger should improve the services of its bus transit and enough to be restructured to cover new areas, and to have expanded
Transport | oncire that they cover smaller roads. Ensuring operations in the primary cities. These buses are envisioned to run on
smarter urban and land use planning should be a alternative fuels such_ asCNGoreven electncnydn_ven. Ranl_systems \_NI||
priority in the development of transport plans to p_Iay a mu&_:h more 5|gnrf|c§ant rolg in commuting in the primary cities.
X ; Light rail lines will be existent in these urban areas, but with less
reduce the distance traveled by vehicles. penetration rates as in the primary areas.
- . . : Heawy duty trucks will continue to use diesel engines, but natural
?gfrr';[g?te C?Qgsras'rl]gﬁgs‘)b%nir'gg?gtvg%regggesimgg gas-\é%;iven%rucks will eventually be used, although iqhis is expected to
iy ) . remain dependent on the initiatives of the private sector (i.e. trucking
modes more competitive with road cargo trailers. companies).
:ﬁ;gs#;epg}amgghéﬁgsggﬁtggpa?éﬁ oa:r?sijorglﬂgi The mode share of rail freight is still expected to increase, given that its
Freight | freight vehicle mileage is reduced with smarter h:)stoncal_(;r%n?] sugr?ests an averaé;[;edgnnuallc growth ratz n ton-rl1<(m of
Transport | routing. To improve those that remain dependent on g]flltgrri;\?ze?j. that the continuous addition of capacity and networks are
road transport, fieets should have more fuek-efficient Air freight will continue to grow at an average of 4% per annum in
engines and should follow inspection and | i Cf ot
;ﬂnémzrgesh%ﬁ%mg;igggﬁﬂgfg C?;; g;ﬁ% Water freight will expand and will be a major factor for the country’s
CNG-run vehicles should also be considered. ﬁﬁgﬁgﬁ%g@gﬁ?gg&n the regions where nland watervieys will be

141 -




Challenges

There is now a high dependence on
private motorized transport in Vietnam
as a result of the increase in incomes
during the last decade and the increase
in travel demand, as well as the
inadequacy of the public transport
infrastructure  to accommodate the
rapidly increasing travel demand. It has
been presented in earlier chapters that
cars will greatly contribute to future
transport emissions.

The BAU scenario estimates that the

total transport CO2 emissions will

increase 7-fold from 20.3 million tons in

2005 to 144.7 million tons in 2050. In

terms of per capita emissions, it will

increase from .24 tons per capita in

2005 to 1.4 tonsin 2050.

The estimates suggest that further

development of mitigation policies in

interregional transport would be a

significant matter of consideration.

Interregional transport is projected to

contribute 57% of the total transport

emissions in 2050, with heavy-duty
trucks contributing the highest.

In terms of the different modes, the car

is estimated to be the highest

contributor in 2050, emitting 26% of all
transport CO2 emissions.

The study presents future societal

factors for Vietnam based on available

information on forecasts for the
economy and population characteristics
of the country.

0 By 2050, the population of
Vietnam will be 103.6 million, 59%
of whom will be within the
working age, 23% will be senior
citizens.

0  559% of the population in 2050
will be living in urban areas

References

Co-Benefits

The implication of high motorcycle use
is dire: road safety has become a major
issue in Vietnam. Speed and
maneuverability do not mix well with
irresponsible driving, and in Vietham
59% of road traffic collisions are from
motorcycles (WHO, 2014). WHO
reports of approximately 16.1 deaths
per 1000 population each year or
14,000 people dead from road
accidents each year Striving for
low-carbon transport can reduce the
number of motorcycle accidents by
reducing the travel demand and
improving the mode mix on road,
including  providing  options  to
motorcycle users.

In Ho Chi Minh City, increased number
of vehicles and lack of public transport
has worsened the traffic conditions,
leading to road congestion and
exacerbating levels of air pollution (Vu
Hai Luu, 2014).

Asian Development Bank Institute. 2012. ASEAN 2030, Towards a Borderless Economic Community.
APEC. 2013. Energy Demand and Supply Outlook: 5th Edition. (February 2013).

General Statistics Office. (2009). Migration and Urbanization in Vietnam: Pattems, Trends and Differentials. Ministry of Planning and Investment.
Luu, V. H. (n.d.). CNG buses in Ho Chi Minh City, Vietnam. Retrieved December 2013, from www.greengrowth.org:
http:/Anww.greengrowth.org/?g=initiatives/cng-buses-ho-chi-minh-city-vietnam
MONRE, MOT. (2012). Towards the Development of Strategic Directions for the Promotion of Environmentally Sustainable Transport in Vietnam by 2020. Ha Noi:

United Nations Center for Regional Development.

United Nations. 2012. World Population Prospects: The 2012 Revision. http://esa.un.org/wpp/

United Nations. 2011. World Urbanization Prospects: The 2011 Revision.  http://esa.un.org/unup/
World Bank. 2013. World Development Indicators. http://data.worldbank.org/data-catalog/world-development-indicators
World Bank. (2011). Vietnam Urbanization Review: Technical Assistance Report. World Bank.

-142 -

Conclusion

Based on the simulations using the
Backcasting  tool, the  current
assumptions on the policy packages and
their impacts will only reduce the tCO2
per capita to 0.51, still above the 0.33
tCO2 per capita target. It is
recommended that additional policies
on mitigating emissions from the
primary urban areas be put in place,
particularly in those that are likely to join
the 2million plus population category in
the future (e.g. Bien Hoa and Hai Phong)
as these areas will be fastest in terms of
growth in the contribution to the total
CO2 emissions from transport.

Freight is an important theme of policy
design and adoption in the near future.
Implementation of advanced rail that
can reduce the number of cargo trailers
on the road is an option. It is highly
recommended that rail development be
prioritized from 2020 onwards to
support increase in freight travel
demand resulting from a growing
manufacturing industry. The
development and utilization of water
transport facilities will play a key role in
the future of freight transport in
Vietnam.

The Vietnamese will continue to favor
the motorcycle as the primary mode
choice. Capping matorcycle use through
government control and vehicle quotas
is recommended.

Vietnam currently lacks tools for
monitoring carbon emissions. The
Backcasting tool can definitely support
the measurement, reporting and
verification (MRV) of transport initiatives
especially now that new transport
developments are being undertaken
particularly in Hanoi and Ho Chi Minh

City.



Chapter 4

Conclusion






This chapter presents what will be needed to reduce CO2 emission from the transport sector drastically and to
meet the 0.33 tCO2 target in the AESEAN region in accord with the results of chapter 3.

The following conclusions are based on the results of the discussion at the meeting with local transport experts
which was held on February 19" 2014,

(1) Tools are now available to enable assessment and prioritization of low carbon
transport strategies for ASEAN

The Visioning and Backcasting tool, which is one of the outputs of the study, makes it possible for the ASEAN region
to consider appropriate policies for themselves and to assess the mitigation impacts by introducing selected
policies.

Furthermore, the tools are able to be customized by users by inputting new data and policy settings etc. This means
that impacts of technological innovation in the future will also be able to be assessed by these tools. We hope that
the tools will be developed further by incorporating new data, new policy options and new technological
innovations and so on.

Tools will be available shortly by downloading from the URLs shown as below;

http://cleanairinitiative.org/portal/LPA (main page regarding LPA project)
http://cleanairinitiative.org/portal/lpadownload (downloads page)

(2)  ASEAN region cannot avoid “Avoid policies”

The countries in the ASEAN region cannot disregard “Avoid policies” anymore in order to drastically reduce future
CO2 emission from the transport sector and to meet the 0.33 tCO2 target. “Avoid policies” are generally
disregarded due to their complexity in terms of policies and plans in the pipeline. For example, “Avoid policies” such
as transit-oriented development are generally least prioritized because of their general insufficient ability to
generate revenue. However, it is agreed that “Avoid policies” are most important especially at the present time from
the view point of a long term vision and that they should be prioritized.

“Behavioral changes” of the people in ASEAN region are also required in order to mitigate CO2 emissions. “Avoid
policies” generally involve “induced behavioral change” through design and policy. In addition, the ASEAN region
would allow the decoupling of economic development and increasing transport demand at an early stage by these
policies and behavioral changes. From the view point of a promotion of behavioral changes, Avoid policies are a
necessity.

(3)  ASEAN countries should aim at keeping and improving public and non-motorized
transport mode shares needs

Shift policies in the region are important in mitigating “reverse shifting” (e.g. shifting from public transport towards
private motorized transport). The present modal share of public transport and non-motorized transport is relatively
high, and to maintain this share is important to mitigate transport CO2 emission in the future. To do this, the
introduction of improved and high quality public transport would be an important key.

- 145 -



The improvement of policies should be context-based depending on the mode mix; consideration for endemic
vehicles is important. Improve policies particularly technology should be flexible especially with the rapid
emergence of better new technology that is fast becoming available

In addition, “Improve policies” can concentrate on public transport in order to create a synergy effect with “Shift
policies” and such effects would be able to mitigate reverse shifting.

(4) Early adoption of low carbon transport policies will maximize benefits

Achieving the 0.33 tCO2 target is possible for the ASEAN region, but it will require stringent efforts, such as the
introduction of more improved vehicles and a shift rate from private cars, and so on.

Also, reflecting on the numbers, 2050 is not far away, especially if we look at the bigger projects (e.g. involving
urban transformation, construction of big transport infrastructure) and considering the lag time and construction
times, only a small portion of the time will be allotted for actual implementation of these projects, so the time to
act is now.

And our tools also enable peoples of ASEAN countries to consider how to allot the times for the policy
implementation towards 2050.

(5)  Multi-stage, multi-sector cooperation is needed to achieve low carbon transport

Other areas, especially secondary and tertiary cities should be given attention, as these will be the main areas of
growth leading up to 2050. Currently, policies, financial assistance and development aid are mostly channeled to
primary cities and there is a need to adjust attention towards other rapidly growing cities. The policy options for
primary cities are generally broader; however, the options become narrow for smaller size cities. To consider
effective policies for such areas is also required.

Freight and inter-urban travel should be given more attention. A large portion of CO2 emission is due to inter-urban
travel, especially with the increasing use of trucks and cargo trailers. However, there are at present few policy
options for such means of transport; therefore to develop policies to mitigate CO2 emission from them is also
required.

Of course, transport decisions will not be taken based on CO2 mitigation analysis alone. In addition, CO2 mitigation
has not always been deemed to be prioritized yet in the ASEAN region. Therefore, the need to communicate the
co-benefits of the policies and integrate a holistic multi-criteria analysis in the process must be taken.

In addition, solutions may lie outside the transport sector and therefore, horizontal integration is needed.
Stakeholders involved in areas such as urban planning, environment planning and energy must be involved in the
process of promoting sustainable and low emissions transport. Vertical integration is also needed. Provincial
governments and local government units must be part of the process as effective implementation of transportation
interventions requires the actions of the local governments.

Lastly, we sincerely expect that this report and these two tools will be useful for considering an effective future
transport system in the ASEAN region.
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Appendix A

How to Operate
Visioning and Backcasting Tools






A.1 Visioning Tool

A.1.1 How to Operate the Visioning Tool

This section shows how to operate the visioning tool. The flow of operations is shown in Figure A-1.
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Figure A-1. Flow of Operations of Visioning Tool

(0) Advance Preparation

® Check that Microsoft Excel ver.2007 or 2010 and .NET Framework ver.4 have been installed on the user's PC.
® |fany Excel files are open, close all of them.

(1) Start

® Double-click on [Visioning Tool.exe], which is an executable file.
Visioning
Tool.exe

Figure A-2. Executable File

® Ascreen like the one below will be displayed. If using it for the first time, click on the [Start] button; if using a
previous case again, click on the [Restart] button.
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Figure A-3. Start Screen

(2) Select Target Country and Set Case Name

® Ascreen like the one below will be displayed. Select the country to be evaluated.
® Enter the case name for this project.
® To proceed to the next process, click on the [Next] button.

- Salert Counkry

Geleet Country and sl Cane Name

Pailippines

Case BBime

Figure A-4. Select Target Country and Set Case Name

(3) Select Region to be Evaluated

® Ascreen like the one below will be displayed. Select the region to be evaluated. There are 9 target regions.
® To proceed to the next process, click on the [Next] button.
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Figure A-5. Select Region to be Evaluated

(4) Questions about Current Societal Factors

® A screen like the one below will be displayed. Answer questions about the societal factors. To move to the
next question, click on the upper [Next] button. If the cell is colored orange, this denotes that the indicator is a
fixed value’. There are around 50 questions in total.

® To proceed to the next process, click on the [Next] button.
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Figure A-6. Questions about Current Societal Factors (In case the factor is preconditions)

Y In this study, these indicators are called preconditions. In this study, future projections concerning the economy and population are

viewed as being fixed.
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Figure A-7. Questions about Current Societal Factors (In case the factor is variable)

(5) Questions about Future Societal Factors

® A screen like the one below will be displayed. Answer questions about the societal factors. To move to the
next question, click on the upper [Next] button. If the cell is colored orange, this denotes that the indicator is a
fixed value®. There are around 30 questions in total.

® To proceed to the next process, click on the [Next] button.
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Figure A-8. Questions about Future Societal Factors (In case the factor is preconditions)

% In this study, these indicators are called preconditions. In this study, future projections concerning the economy and population are

viewed as being fixed.
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Figure A-9. Questions about Future Societal Factors (In case the factor is variable)

(6) The Trend of Transport in the Future

® Ascreen like the one below will be displayed. Trends for around 30 key indicators relating to transport in the
Do Nothing scenario will be displayed. To move to the next indicator, click on the upper [Next] button. About
25 questions have been prepared concerning the indicators.

® To proceed to the next process, click on the [Next] button.

T i, SO

i, Balow shoees the trend Anlgnenes

Below shows thie trend of traniport Felst ed sa ety dn ke future
M= 1

Flald: wphicles

spriekal Facter: Car caanenship race
[LESTILH =
Linas; welifen M ENpp

Trand: Inoreyse

A 3350 rewttdd m JERT

Figure A-10. Future Transport Trends in the Do Nothing Scenario

(7) Purpose/Objective User Wants to Relieve and Tackled to Meet User’s Ideal Society

® Ascreen like the one below will be displayed. Trends for objectives and issues relating to future transport in
the Do Nothing scenario will be displayed. For objectives and issues that are deteriorating, choose whether or
not to formulate a social scenario aimed at improvement in the user's future vision.

® 7o proceed to the next process, click on the [Next] button.
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Figure A-11. Choose the Trends for Objectives and Issues in Future Transport and the Desired Society

(8) Select Level of Policy

® Ascreen like the one below will be displayed. Select the policy level required in this project, for each of the
criteria [1. Cost], [2. Ease of Implementation], and [3. Time Requirement].

® Clicking on the [?] button for [1. Cost], [2. Ease of Implementation], or [3. Time Requirement] will display
content specific to the criterion in question.

® 7o proceed to the next process, click on the [Next] button.
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Figure A-12. Select Level of Policy

(9) Select Fuel Types Which User Wants to Introduce to Meet User’s Ideal Society

® A screen like the one below will be displayed. The [Possible issues] field contains notes on possible issues
relating to fuel. The [Key driver] field displays changes in the status of the societal factors selected by the user.
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Based on the information described above, the user selects on this screen the type of fuel to be used in future
in order to achieve the desired society. To move to the next indicator, click on the upper [Next] button. About 5
questions have been prepared.

® To proceed to the next process, click on the [Next] button.
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Figure A-13. Select Fuel Types Which User Wants to Introduce to Meet User’s Ideal Society

(10) Select Public Transport Which User Wants to Introduce/Improve to Meet User’s Ideal Society

® A screen like the one below will be displayed. The [Possible issues] field contains notes on possible issues
relating to public transport. The [Key driver] field displays changes in the status of the societal factors selected
by the user. Based on the information described above, the user selects on this screen the public transport to
be used in future in order to achieve the desired society. To move to the next indicator, click on the upper
[Next] button.  About 5 questions have been prepared.

® To proceed to the next process, click on the [Next] button.
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Figure A-14. Select Public Transport Which User Wants to Introduce / Improve to Meet User’s Ideal Society

(11) Select Avoid Policy Packages for User’s Ideal Society

® Ascreen like the one below will be displayed. The [Do nothing future] column evaluates whether or not this
measure is easy to introduce in the society mapped out by the user. Based on this information, the user
considers whether to select Avoid measures.

® To proceed to the next process, click on the [Next] button.
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Figure A-15. Select Avoid Policy Packages for User’s Ideal Society
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(12) Show Results
A screen like the one below will be displayed.

1. Show result (Storyline)
2. Show result (Policy)

Show resuls
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Figure A-16. Select Results to be Shown

1. Show Result (Storyline)

® This displays a storyline.

Version 131204
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Figure A-17. Select Storyline
2. Show Result (Policy)
® The policy package aimed at a low-carbon society based on the user's vision will be displayed. See A.2 for

instructions on how to carry the results over to the backcasting tool.
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Visioning Tool
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Figure A-18. Select Storyline

A.1.2 Configuration File

As well as the version using the GUI shown in A.1, the visioning tool also has a version that works in Excel. These
versions are not independent of each other; the GUI version loads from the Excel version. In other words, the
content manipulated using the GUI version is recorded in the Excel version.

The visioning tool consists of the folder structure shown in Figure A-19. Firstly, the first-level folder [Visioning Tool]
contains two folders ([Image] and [Indonesia] [Philippines]).

The [Image] folder contains the graphics used in the visioning tool GUI, but the user has no opportunity to use the
data in this folder.

The [Indonesia] [Philippines] folder contains the visioning tools for the nine regions in the country in question
(Figure A-20). Table A-1 shows the correspondence between the nine regions and the file names. These files are
templates and if the user sets the case name in the GUI version, a folder bearing the name of the case ([Case Name]
folder)® will be created directly below it, with a series of files being copied into this folder. In the GUI version, the
files in the [Case Name] folder can be manipulated.

®In Figure A-19, this is the folder called [CASE 1].
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4 | Visioning Tool E'_:IIHdDﬂESiE_DIHRC.XEm
. Image i3] Indonesia_DIARLC.xlsm

i3] Indonesia_DIARMNC.xlsm

i34 Indonesia_DIARPC.xlsm

i3] Indonesia_DIRR.xlsm

i3] Indonesia_IEIA.xlsm

5] Indonesia_IIA.xlsm

5] Indonesia_NT.xlsm

i3] Indonesia_NTEIR.xlsm

4 | Indonesia
) CASE1
. Philippines

Figure A-19. Folder Structure in the Visioning Tool

Figure A-20. Excel Version of the Visioning Tool in
the [Indonesia] Folder

Table A-1. Correspondence between the Nine Regions and the File Names

No Domes’_uc | Intra / Inter Level File Names
International

1 |Domestic Intra urban Primary City Country Name_DIARPC.xlsm
2 |Domestic Intra urban Large city Country Name_DIARLC.xIsm
3 |Domestic Intra urban City Country Name_DIARC.xlsm
4 |Domestic Intra urban Non city Country Name_DIARNC.xIsm
5 |Domestic Intra urban - Country Name_DIRR.xIsm

6 |International |(Intra ASEAN - Country Name_lIA.xIsm

7 |International |Except Intra ASEAN - Country Name_IEIA.xIsm

8 Domestl_c+ National Total - Country Nam _NT.xIsm

International
9 |Domestic Intra urban+ Country Name_NTEIA.xIsm
Inter urban

A.1.3 Customizing Data

Although data on the preconditions® in the country in question are already loaded in the visioning tool (Figure
A-21), there may be cases in which the user wants to make appropriate changes to the pre-loaded data. The user
can alter the precondition data as required.

Although it is possible to install new policy packages in the backcasting tool (see A.2.3.2), please note that it is
difficult to reflect these in the visioning tool.

€ Data storage
<~ Target files: Visioning tool (9 regions)
< Sheet used: 1.Present Society
< Target cells: Dark orange cells (111-115, 117-121, 123-125, 131, 166)

€ Data storage
< Target files: Visioning tool (9 regions)

* See Chapter 2, Table 2-6 for more information about the precondition data.
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< Sheet used: 2.Future Society

<> Target cells: Dark orange cells 111-115, 117-121, 123-124)

= ==

| Indonesia

| Mational Total

99 000,000

20,000,000

i AW e

9592 million (P4, 2012)

Figure A-21. Example of Precondition Data in the Sheet [1.Present Society] (Dark Orange Cells)
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A.2 Backcasting Tool

A.2.1 How to Operate the Backcasting Tool

This section shows how to operate the backcasting tool. The flow of operations is shown in Figure A-22.
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Figure A-22. Flow of Operations of Backcastig Tool

(0) Advance Preparation

® Check that Microsoft Excel ver.2007 or 2010 and .NET Framework ver.4 has been installed on the user's PC.
® [fany Excel files are open, close all of them.

(1) Start

® Double-click on [Backcasting Tool.exe], which is an executable file.

]

Backcastin
g Tool.exe

Figure A-23. Executable File

® Ascreen like the one below will be displayed. If using it for the first time, click on the [Start] button; if using a
previous case again, click on the [Restart] button.
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Figure A-24. Start Screen

Select Target Country and Set Case Name

A screen like the one below will be displayed. Select the country to be evaluated.
Enter the case name for this project.
To proceed to the next process, click on the [Next] button.

- Calert Counkry

Select Country and aet Cane fName

Coandry Palippines

Case PBime

Figure A-25. Select Target Country and Set Case Name

Select Region to be Evaluated

A screen like the one below will be displayed. Select the region to be evaluated. There are 9 target regions.

If using results from the visioning tool in this calculation, click on the [Open a file] button and specify the file to
be loaded.

To proceed to the next process, click on the [Next] button.
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Figure A-26. Select Region to be Evaluated

(4) Select Purposes and Challenges

Screens like the two below will be displayed, along with the Excel file®. Select [Yes/No] for each purpose and
challenge on the [Select Objective] screen.

Click on the [?] button next to each objective and challenge to display content relevant to that item.

*If intra-urban transport has been selected in step (3) [Select region to be evaluated], the calculation file for the region in question and
the calculation file for inter-urban transport (inter-urban) will be displayed. If an option other than intra-urban transport is selected,
only the calculation file for the region in question will be displayed.
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Figure A-27. Select Purposes and Challenges

® Click on the [Check results] button to see the screen displaying the results of the calculations.

vl Bl B LST B AR e

=

Figure A-28. Screen Showing Results of Calculations (Fuel Structure Display Screen)
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Figure A-29. Screen Showing Results of Calculations (Transport Volume and CO2 Display Screen)

® Click on the [Reload] button on the [Show results] screen to display the current level of CO2 emissions.® At
every stage, clicking on the [Reload] button will display the current level of CO2 emissions.
® To proceed to the next process, click on the [Next] button on the [Select Objective] screen.

& Tenar
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Figure A-30. Screen Showing Results of Calculations (Transport Volume and CO2 Display Screen, after Clicking on the
[Reload] Button)

®If intra-urban transport has been selected in step (3) [Select region to be evaluated], two diagrams will be displayed. The left-hand
diagram will show CO2 emissions in the region in question and the right-hand one will show CO2 emissions in the region in question
plus emissions from inter-urban transport (inter-urban). If an option other than intra-urban transport is selected, only the calculation
file for the region in question will be displayed, in the left-hand diagram.
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(5) Select Level of Policy

® Ascreen like the one below will be displayed. Select the policy level required in this project, for each of the
criteria [1. Cost], [2. Ease of Implementation], and [3. Time Requirement]. See Tables A-2, A-3, and A-4
regarding the meanings of the respective levels.

® Clicking on the [?] button for [1. Cost], [2. Ease of Implementation], or [3. Time Requirement] will display
content specific to the criterion in question.

® To proceed to the next process, click on the [Next] button.

b B a b hmgtlsmienetion E A "B 0o ey (MR o

ES TS SRR =TT fam

Figure A-31. Select Level of Policy

Table A-2. Description of Level - Cost

No Description
Level 1 Refers _to measures _that don't entail large amounts of money as these measures are perceived to have
%) no major physical infrastructure/technological requirements, or may be done through government
( mandates, or through increased awareness achieved through existing channels of information.
Refers to measures that may not require large amounts of money as the physical infrastructure and
Level 2 technology needed may only l?g supplemente}l to currer_1t ones, or the measure can be implemented
through better planning requiring marginal increases in required capital. These may also refer to
($9) : . , .
measure that may not require any substantial amounts of money for implementation, but there are
costs that are carried by society in general due to the implementation of the measure.
Level 3 Refers to measures which would normally require major and additional physical infrastructure
($$$) development and/or resources put into procuring more advanced technologies.
Table A-3. Description of Level - Ease of Implementation
No Description
Level 1 Refers to measures that are relatively easy to implement as the pre-conditions necessary for|
(E) implementing them are normally in place.
|(_|§|\E/;a 2 Some improvements/changes are needed in order to implement the measures.
Level 3 Refers to measures which requires major changes in society, policy settings, physical infrastructure in
(EEE) order to achieve the pre-conditions
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Table A-4. Description of Level - Time Requirement

No Description
Level 1 Refers to policies that can be put in place within a short period of time after approval (e.g. within few|
(T) years).
Level 2 Refers to policies that can be put in place within a reasonable amount of time, but not immediately
(TT) after approval. (e.g. within  5-10 years)

Refers to policies that requires several years before it is actually up and running after the approval. This
Level 3 L o . ; :
() is influenced by the pre-conditions that need to be in place for the different measures (e.g. putting up

of physical infrastructure or organizational requirements, among others).

(6) Select Policy Package

® Ascreen like the one below will be displayed. In the backcasting tool, the policy packages have been collated
into six fields. Select the policy package to be introduced in the current project in each field.

® The pages that follow show how to use the tool to adjust each of the six fields.

® To proceed to the next process, click on the [Next] button.
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Figure A-32. Select Policy Package

If [4.1 Improve - Vehicle Technology and Fuel Options] has been Selected

® A screen like the one below will be displayed. The policy packages against which [Select] is displayed in the
[Message] column can be selected. Select [Yes/No] in the [Selection] column for each of the policy packages
that can be selected.

® Select [Start Year]. [Start Year] is the year in which the policy package is introduced.

® Policy packages will not necessarily start to have an effect immediately after their introduction. Accordingly,
the gap between introducing the policy package and its effects beginning to appear is set in the [Time lag]
column.
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® Click on the [?] button to display content relevant to that item.
® Click on the [Go] button to check whether or not the policy package in question has been selected in other
LT
regions’.

® The detailed settings for fuel composition are set in step (7) [Select vehicle fuel composition].
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Figure A-33. Select Policy Package
(4.1 Improve - Vehicle Technology and Fuel Options)
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Figure A-34. Selection Status of a Policy Package in Other Regions

" Please note that it can take some time to check the selection status of a policy package in all nine regions.
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If [4.2 Improve - Fuel Efficiency Control of Cars, 2W/3W] has been selected

® A screen like the one below will be displayed. The policy packages against which [Select] is displayed in the
[Message] column can be selected. Select [Yes/No] in the [Selection] column for each of the policy packages
that can be selected.

® Select [Start Year]. [Start Year] is the year in which the policy package is introduced.

® Policy packages will not necessarily start to have an effect immediately after their introduction. Accordingly,
the gap between introducing the policy package and its effects beginning to appear is set in the [Time lag]
column.

® |tis envisaged that it will take time for policies to achieve maximum effectiveness after they are introduced
and begin to take effect. This period is set in the [Period] column. [Year for Max] indicates the year in which
maximum effectiveness is achieved. This effect remains at the maximum level thereafter.

® Click on the [?] button to display content relevant to that item.
® Click on the [Go] button to check whether or not the policy package in question has been selected in other
i 8
regions
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Figure A-35. Select Policy Package
(4.2 Improve - Improve - Fuel Efficiency Control of Cars, 2W/3W)

If [4.3 Improve - Fuel Efficiency Control of Rail, Ship, Air] has been Selected

® A screen like the one below will be displayed. The policy packages against which [Select] is displayed in the
[Message] column can be selected. Select [Yes/No] in the [Selection] column for each of the policy packages
that can be selected.

® Select [Start Year]. [Start Year] is the year in which the policy package is introduced.

® Policy packages will not necessarily start to have an effect immediately after their introduction. Accordingly,
the gap between introducing the policy package and its effects beginning to appear is set in the [Time lag]
column.

® The policies on this screen are set to be effective until 2050. Accordingly, the default setting for the year in
which maximum effectiveness is achieved is [2050], with [Period] being calculated back from that date. [Year
for Max] indicates the year in which maximum effectiveness is achieved. This effect remains at the maximum
level thereafter.

® Click on the [?] button to display content relevant to that item.

® Please note that it can take some time to check the selection status of a policy package in all nine regions.
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® Click on the [Go] button to check whether or not the policy package in question has been selected in other
: 9
regions.
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Figure A-36. Select Policy Package
(4.3 Improve - Fuel efficiency Control of Rail, Ship, Air)

If [4.4 Shift - Passenger Transport] has been Selected

® A screen like the one below will be displayed. The policy packages against which [Select] is displayed in the
[Message] column can be selected. Select [Yes/No] in the [Selection] column for each of the policy packages
that can be selected.

® Select [Start Year]. [Start Year] is the year in which the policy package is introduced.

® Policy packages will not necessarily start to have an effect immediately after their introduction. Accordingly,
the gap between introducing the policy package and its effects beginning to appear is set in the [Time lag]
column.

® Click on the [?] button to display content relevant to that item.
® Click on the [Go] button to check whether or not the policy package in question has been selected in other
. 10
regions.

® The detailed settings for fuel composition are set in step (7) [Select vehicle fuel composition].

° Please note that it can take some time to check the selection status of a policy package in all nine regions.
19 please note that it can take some time to check the selection status of a policy package in all nine regions.

-172 -



R T L R e LT |

LR B L R el |
i B (191 wnampr i g i, | Fanr g
T8 a0 bsio g dpsarbammp e P e |
1L it onegs powes e Fewrpe

rou Bl el d 8 0T [P

Figure A-37. Select Policy Package
(4.4 Shift - Passenger Transport)

If [4.5 Shift - Freight Transport] has been Selected

® A screen like the one below will be displayed. The policy packages against which [Select] is displayed in the
[Message] column can be selected. Select [Yes/No] in the [Selection] column for each of the policy packages
that can be selected.

® Select [Start Year]. [Start Year] is the year in which the policy package is introduced.

® Policy packages will not necessarily start to have an effect immediately after their introduction. Accordingly,
the gap between introducing the policy package and its effects beginning to appear is set in the [Time lag]
column.

® Click on the [?] button to display content relevant to that item.
® Click on the [Go] button to check whether or not the policy package in question has been selected in other
i 11
regions.

® The detailed settings for fuel composition are set in step (7) [Select vehicle fuel composition].

1 please note that it can take some time to check the selection status of a policy package in all nine regions.
-173 -



Figure A-38. Select Policy Package
(4.5 Shift - Freight Transport)

If [4.6 Avoid] has been Selected

® A screen like the one below will be displayed. The policy packages against which [Select] is displayed in the
[Message] column can be selected. Select [Yes/No] in the [Selection] column for each of the policy packages
that can be selected.

® Select [Start Year]. [Start Year] is the year in which the policy package is introduced.

® Policy packages will not necessarily start to have an effect immediately after their introduction. Accordingly,
the gap between introducing the policy package and its effects beginning to appear is set in the [Time lag]
column.

® |t is assumed that it takes time for a policy package to be introduced and its effects become the maximum.
Accordingly, this period is set in the [Period] column. [Year for Max] indicates the year in which maximum
effectiveness is achieved. This effect remains at the maximum level thereafter.

® Click on the [?] button to display content relevant to that item.
® Click on the [Go] button to check whether or not the policy package in question has been selected in other
: 12
regions.

12 please note that it can take some time to check the selection status of a policy package in all nine regions.
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Figure A-39. Select Policy Package
(4.6 Avoid)

(7) Set Vehicle Fuel Composition

® A screen like the one below will be displayed. Select the fuel composition for passenger transport and for
freight transport.

® The pages that follow show how to select the fuel composition.

® To proceed to the next process, click on the [Next] button.
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FigureA-40. Set Vehicle Fuel Composition

If [5.1 Passenger] has been Selected

® A screen like the one below will be displayed. The sections in pink show which fuel types can be set (upper)
and display warnings about the fuel type settings (lower). Comply with these messages when setting the fuel
type.

® The policy packages against which [Select] is displayed in the [Message] column can be selected. In the [Mode]
column, select the target vehicle type.

® In the [Fuel] column, select from the available fuel types.
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Select [Year for Effect]. [Year for Effect] is the year in which the policy package will start to have an effect.
Select a year that is no lower than the one shown immediately to the right of the [Year for Effect] menu,

In the [Increment] column, select the percentage points by which the target fuel type will increase in future.

In the [Period] column, select the length of time that it will take until the fuel type in question reaches its
target share. [Year for Max] will be the year in which the target fuel share is reached. The fuel share will remain
at the target level thereafter.

Click on the [?] button to display content relevant to that item.
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Figure A-41. Set Vehicle Fuel Composition (Passenger Transport)

If [5.2 Freight] has been Selected

A screen like the one below will be displayed. The sections in pink show which fuel types can be set (upper)
and display warnings about the fuel type setting (lower). Comply with these messages when setting the fuel
type.

The policy packages against which [Select] is displayed in the [Message] column can be selected. In the [Mode]
column, select the target vehicle type.

In the [Fuel] column, select from the available fuel types.

Select [Year for Effect]. [Year for Effect] is the year in which the policy package will start to have an effect.
Select a year that is no lower than the one shown immediately to the right of the [Year for Effect] menu®*

In the [Increment] column, select the percentage points by which the target fuel type will increase in future.

In the [Period] column, select the length of time that it will take until the fuel type in question reaches its
target share. [Year for Max] will be the year in which the target fuel share is reached. The fuel share will remain
at the target level thereafter.

Click on the [?] button to display content relevant to that item

B The years given here are determined by what was entered in step (5) [Select policy package].
Y The years given here are determined by what was entered in step (5) [Select policy package].
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Figure A-42. Set Vehicle Fuel Composition (Freight Ttransport)

Set Biofuel Usage

A screen like the one below will be displayed. Click on the [Set] button to select the biofuel mixing ratio.
The pages that follow show how to select the biofuel mixing ratio.
To proceed to the next process, click on the [Next] button.
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Figure A-43. Set Biofuel Usage

A screen like the one below will be displayed. The sections in pink show which fuel types can be set (upper)
and display warnings about the fuel type setting (lower). Comply with these messages when setting the fuel
type.

The policy packages against which [Select] is displayed in the [Message] column can be selected. In the [Mode]
column, select the target vehicle type.

In the [Fuel] column, select from the available fuel types.

Select [Year for Effect]. [Year for Effect] is the year in which the policy package will start to have an effect.
Select a year that is no lower than the one shown immediately to the right of the [Year for Effect] menu *

Y The years given here are determined by what was entered in step (5) [Select policy package].
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® In the [Increment] column, select the percentage points by which the target biofuel type will increase in future.

® n the [Period] column, select the length of time that it will take until the fuel type in question reaches its
target share. [Year for Max] will be the year in which the target biofuel mixing ratio is reached. The biofuel
mixing ratio will remain at the target level thereafter.

® Click on the [?] button to display content relevant to that item.
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Figure A-44. Set Biofuel Usage Mix

(9) Set Shift Rate

® Ascreen like the one below will be displayed. In the backcasting tool, this is collated into four fields'®. Select
the individual fields to be introduced in the current project.

® The pages that follow show how to use the tool to adjust each of the four fields.

® To proceed to the next process, click on the [Next] button.

1 They are classified on the basis of the following two perspectives. (i) Passenger or freight transport. (ii) Encouraging the use of
existing public transport or putting in place new public transport.
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Figure A-45. Set Shift Rate

If [Passenger — Usage promotion] has been Selected"’

® A screen like the one below will be displayed. The sections in pink show to which modes a shift is possible

(upper) and display warnings about the modal shift settings (lower). Comply with these messages when setting

the modal shift.

The policy packages against which [Select] is displayed in the [Message] column can be selected.

In the [From] column, set the mode of transport from which the modal shift is to take place.

In the [To] column, set the mode of transport to which the modal shift is to take place.

Select [Year for Effect]. [Year for Effect] is the year in which the modal shift will start. Select a year that is no

lower than the one shown immediately to the right of the [Year for Effect] menu®®.

In the [Shift rate] column, set the target for the share of transport in the original mode that is to shift to the

new mode.

® |n the [Period] column, select the length of time that it will take until the target share for the modal shift is
reached. [Year for Max] will be the year in which the target share for the modal shift is reached. The target
shift rate will apply in this year onward and a shift will always take place from the original mode to the target
mode at this rate from the baseline.

® Click on the [?] button to display content relevant to that item.

7 This focuses on passenger transport and is used when aiming for a shift to existing public transport.
8 The years given here are determined by what was entered in step (5) [Select policy package].
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Figure A-46. Set Modal Shift Rate (Passenger - Usage Promotion)

If [Passenger — Infra development] has been Selected *°

® A screen like the one below will be displayed. The sections in pink show to which modes a shift is possible

(upper) and display warnings about the modal shift settings (lower). Comply with these messages when setting

the modal shift.

The policy packages against which [Select] is displayed in the [Message] column can be selected.

In the [From] column, set the mode of transport from which the modal shift is to take place.

In the [To] column, set the mode of transport to which the modal shift is to take place.

Select [Year for Effect]. [Year for Effect] is the year in which the modal shift will start. Select a year that is no

lower than the one shown immediately to the right of the [Year for Effect] menu®.

In the [Shift rate] column, set the target for the share of transport in the original mode that is to shift to the

new mode.

® In the [Period] column, select the length of time that it will take until the target share for the modal shift is
reached. [Year for Max] will be the year in which the target share for the modal shift is reached. The target
shift rate will apply in this year onward and a shift will always take place from the original mode to the target
mode at this rate from the baseline.

® Click on the [?] button to display content relevant to that item.

9 This focuses on passenger transport and is used when aiming for a shift to new public transport.
2 The years given here are determined by what was entered in step (5) [Select policy package].
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Figure A-47. Set Modal Shift Rate (Passenger - Infra Development)

If [Freight — Usage Promotion] has been Selected #*

® A screen like the one below will be displayed. The sections in pink show to which modes a shift is possible

(upper) and display warnings about the modal shift settings (lower). Comply with these messages when setting

the modal shift.

The policy packages against which [Select] is displayed in the [Message] column can be selected.

In the [From] column, set the mode of transport from which the modal shift is to take place.

In the [To] column, set the mode of transport to which the modal shift is to take place.

Select [Year for Effect]. [Year for Effect] is the year in which the modal shift will start. Select a year that is no

lower than the one shown immediately to the right of the [Year for Effect] menu®.

In the [Shift rate] column, set the target for the share of transport in the original mode that is to shift to the

new mode.

® In the [Period] column, select the length of time that it will take until the target share for the modal shift is
reached. [Year for Max] will be the year in which the target share for the modal shift is reached. The target
shift rate will apply in this year onward and a shift will always take place from the original mode to the target
mode at this rate from the baseline.

® Click on the [?] button to display content relevant to that item.

21 This focuses on freight transport and is used when aiming for a shift to new public transport.
2 The years given here are determined by what was entered in step (5) [Select policy package].
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Figure A-48. Set Modal Shift Rate (Freight - Usage Promotion)

If [Freight — Infra development] has been Selected 2

® A screen like the one below will be displayed. The sections in pink show to which modes a shift is possible

(upper) and display warnings about the modal shift settings (lower). Comply with these messages when setting

the modal shift.

The policy packages against which [Select] is displayed in the [Message] column can be selected.

In the [From] column, set the mode of transport from which the modal shift is to take place.

In the [To] column, set the mode of transport to which the modal shift is to take place.

Select [Year for Effect]. [Year for Effect] is the year in which the modal shift will start. Select a year that is no

lower than the one shown immediately to the right of the [Year for Effect] menu®.

In the [Shift rate] column, set the target for the share of transport in the original mode that is to shift to the

new mode.

® In the [Period] column, select the length of time that it will take until the target share for the modal shift is
reached. [Year for Max] will be the year in which the target share for the modal shift is reached. The target
shift rate will apply in this year onward and a shift will always take place from the original mode to the target
mode at this rate from the baseline.

® Click on the [?] button to display content relevant to that item.

% This focuses on freight transport and is used when aiming for a shift to new public transport.
* The years given here are determined by what was entered in step (5) [Select policy package].
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Figure A-49. Set Modal Shift Rate (Freight - Infra Development)

(10) Show Results

A screen like the one below will be displayed.

bR

Transport and CO2 (Target Region):  Volume of transport in the target region and CO2 emissions
Policy Road Map:  Road map for the policy packages selected

Multi analysis (Target Region):  Diagram analysis

Transport and CO2 (Target Region + Inter-Urban) : Volume of transport in the target region plus
inter-urban transport and CO2 emissions

Co-benefit analysis (Target Region) :  Co-benefit analysis for the target region. It should be noted
that these are reference values at present.
Co-benefit analysis (Target Region + Inter-Urban) :  Co-benefit analysis for the target region and

inter-urban transport. It should be noted that these are reference values at present.
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Figure A-50. Select Results to be Shown

Transport and CO2 (Target Region)

® The results of calculating the volume of transport in the target region, energy consumption, CO2 emissions,
and CO2 emissions per capita are displayed, as well as graphs depicting these results.
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Figure A-51. Transportand CO2 (Left: Baseline Case, Right: Scenario Case)
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Policy Road Map

® A road map for the policy packages selected is displayed.
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Figure A-52. Policy Road Map

Multi Analysis (Target Region)

® The results of diagram analysis are displayed. This diagram shows the rate of change from the baseline on each
axis.

2050

Passenger

transport
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Energy
consumption

Figure A-53. Multi Analysis of Policy Packages Introduction

Transport and CO2 (Target Region + Inter-Urban)

® The results of calculating the volume of transport in the target region plus inter-urban transport, energy
consumption, CO2 emissions, and CO2 emissions per capita are displayed, as well as graphs depicting these
results.
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Figure A-54. Transportand CO2 (Left: Baseline Case, Right: Scenario Case)

Co-Benefit Analysis (Target Region)

® Co-benefit analysis for the target region is displayed. External economies are measured, focusing on
co-benefits in areas other than global warming, such as noise, congestion, air pollution, and traffic accidents. It
should be noted that these are reference values at present.
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Figure A-55. Co-Benefit Analysis (Top: Baseline Case, Bottom: Scenario Case)
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Co-Benefit Analysis (Target Region + Inter-Urban)

® Co-benefit analysis for the target region and inter-urban transport is displayed. External economies are
measured, focusing on co-benefits in areas other than global warming, such as noise, congestion, air pollution,
and traffic accidents. It should be noted that these are reference values at present.

A.2.2 Configuration File

As well as the version using the GUI shown in A.2.1, the backcasting tool also has a version that works in Excel.
These versions are not independent of each other; the GUI version loads from the Excel version. In other words, the
content manipulated using the GUI version is recorded in the Excel version.

The backacasting tool consists of the folder structure shown in Figure A-56. Firstly, the first-level folder [Backcasting
Tool] contains two folders ([Image] and [Indonesia] [Philippines]).

The [Image] folder contains the graphics used in the backcasting tool GUI, but the user has no opportunity to use
the data in this folder.

The [Indonesia] [Philippines] folder contains the backcasting tools for the nine regions in the country in question
(Figure A-57). Table A-5 shows the correspondence between the nine regions and the file names. These files are
templates and if the user sets the case name in the GUI version, a folder bearing the name of the case ([Case Name]
folder)”® will be created directly below it, with a series of files being copied into this folder. In the GUI version, the
files in the [Case Name] folder can be manipulated.

The file [Summary.xIsx] shown in Figure A-57 is a file for cross-sectional analysis of the results for each region.

4 || Backcasting Tool i21] Indonesia_DIARC.xlsm

i3] Indonesia_DIARLC.xlsm
i3] Indonesia_DIARMNC.xlsm
i3] Indonesia_DIARPC.xlsm

, Image

4 | Indonesia

| CASEL i21] Indonesia_DIRR.xlsm
| Philippines £54] Indonesia_IEIA.xlsm
Figure A-56. Folder Structure in the Backcasting i3] Indonesia_IIA.xlsm
Tool

5] Indonesia_NT.xlsm
i3] Indonesia_NTEIR.xlsm
& summary.xlsx

Figure A-57. Excel Version of the Backcasting Tool
in the [Indonesia] Folder

% |n Figure A-19, this is the folder called [CASE 1].
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Table A-5. Correspondence between the Nine Regions and the File Names

No Domes’_uc d Intra / Inter Level File Names
International
1 |Domestic Intra urban Primary City Country Name_DIARPC.xIsm
2 |Domestic Intra urban Large city Country Name_DIARLC.xIsm
3 |Domestic Intra urban City Country Name_DIARC.xIsm
4 |Domestic Intra urban Non city Country Name_DIARNC.xIsm
5 |Domestic Intra urban - Country Name_DIRR.xIsm
6 |International |Intra ASEAN - Country Name_lIA.xIsm
. Except Intra
7 |International ASEAN - Country Name_IEIA.xIsm
ic+ .
8 Domestl_c National Total - Country Name_NT.xIsm
International
. +
9 |Domestic Intra urban Country Name_NTEIA.xIsm
Inter urban

A.2.3 Customizing Data

Although data for the country in question are already loaded in the backcasting tool, there may be cases in which
the user wants to make appropriate changes to the pre-loaded data. Accordingly, this section shows how to
customize the pre-loaded data.

In the backcasting tool, energy consumption and CO2 emissions are calculated using the method shown in Figure
A-58. In other words, the user can change the indicators shown in Figure A-58. Each of the policies introduced
affects the corresponding indicators.

A.2.3.1 explains how to change the indicators concerning volume of transport, in relation to Activity, Intensity (fuel
efficiency), and Fuel type (CO2 emission coefficient), based on the formula below. [Modal share (Structure)] is
calculated endogenously, so there is no need for the user to alter the settings.

A.2.3.2 explains how to change or add to the policy settings.

A.2.3.3 explains changes relating to the calculation of co-benefits.
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Figure A-58. Method of Calculation (ASIF Framework)

A.2.3.1 Changing the Transport Indicators

The following explains how to change the indicators concerning volume of transport, in relation to Activity®,
Intensity (fuel efficiency), and Fuel type (CO2 emission coefficient), based on the formulas below. Please note that it
is necessary to complete step (4) [Saving the BAU (Do nothing case)] if the indicators have been changed.

(1) Changing Activity

Firstly, the volume of transport in the region in question is calculated in the backcasting tool using the formula
below, based on the volume of transport (pkm, tkm) for the country as a whole (domestic + international)®’. It can
be seen that the exogenous data that determine the volume of transport in the respective regions in the formulas
below are [total transport volume], [proportion of domestic/international transport volume], [proportion of
intra/inter-regional transport volume], [proportion of intra/extra-ASEAN transport volume], and [proportion of
population in region i]. Sections - below explain how to change these indicators.

® Domestic transport (transport mode j, domestic and intra-regional):
Transport volume j (within region i)
= Total transport volume (domestic + international) j x Proportion of domestic transport volume j (%)
x Proportion of intra-regional transport volume j (%)* x Proportion of population in region i (%)*°
® Domestic transport (transport mode j, domestic and inter-regional):
Transport volume j (inter-regional)
= Total transport volume (domestic + international) j x Proportion of domestic transport volume (%) j**
x Proportion of inter-regional transport volume j (%)%
® International transport (transport mode j, international and intra-ASEAN):
Transport volume j (intra-ASEAN)
= Total transport volume (domestic + international) j x Proportion of international transport volume j (%)*

%% This includes changes to the population categories.

%" In reality, the volume of transport in each region is not proportionate to the proportion of population, but as no valid statistical data
exist at present, it was decided to apply this method of estimation.

%8 Uses the proportion of domestic transport volume element of the proportion of international and domestic transport volumes.

% Uses the proportion of intra-regional transport element of the proportion of intra- and intra-regional transport volumes.

% Uses the proportion of the total population accounted for by the population of the region in question.

¥ Uses the proportion of domestic transport volume element of the proportion of international and domestic transport volumes.

%2 Uses the proportion of inter-regional transport volume element of the proportion of intra- and intra-regional transport volumes.
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x Proportion of intra-ASEAN transport volume j (%)**
® International transport (transport mode j, international and extra-ASEAN):
Transport volume j (extra-ASEAN)
= Total transport volume (domestic + international) j x Proportion of international transport volume j (w)*
x Proportion of intra-ASEAN transport volume j (%)*°

Changing the Volume of Transport

First of all, in the backcasting tool, the setting for the volume of transport (pkm, tkm) for the country as a whole
(domestic + international) forms the basis for calculating CO2 emissions. If the user wishes to change the total
volume of transport, it is necessary to load the data into the cells shown in Table A-6. When revising data, the data
for all nine regions in the backcasting tool must be revised.

Please note that it is necessary to complete step (4) [Saving the BAU (Do nothing case)] if the indicators have been
changed.

€ Data storage
< Targetfiles: Backcasting tool (9 regions)
< Sheetused: Transport Volume
< Targetcells: Indicated in Table

Table A-6. Cells to be Amended when Updating / Revising Data for Total Transport Volume

Mode and Input index Transport Target Cells
Vehicle Type Volume
Vehicle population (million) Car: C4-L4,LV: C5-L5,SUV: C6-L6
Passenger Load factor (person/vehicle) Car: M4-V4, V. M5-V5,SUV: M6-V6
Vehicles™ Travel distance (km/vehicle/year) | MPKTYERT e \WAAF4, LV: W5AF5, SUV:
W6-AF6
Vehicle population (million) Bus : C7-L7, BRT : C8-L8
Bus/BRT Load factor (person/vehicle) Mpkm/year | Bus : M7-V7, BRT : M8-V8
Travel distance (km/vehicle/year) Bus : W7-AF7, BRT : W8-AF8
Vehicle population (million) C9-19
rznlg';\cl)vrh\?eer:‘iac?es Load fagtor (person/veh_icle) Mpkm/year | M9 - V9
Travel distance (km/vehicle/year) W9 — AF9
Freight Vehicle population (million) Truck : C18-L18, Trailer : C19-L19
Vehicles Load factor (ton/vehicle) Mtkm/year | Truck : M18-V18, Trailer : M19-V19
Travel distance (km/vehicle/year) Truck : W18 — AF18, Trailer : W19 — AF19
Passenger Rail | Traffic volume (Mpkm/year) Mpkm/year | Rail : AG10-AP10, LRT : AG11-AP11
Passenger Air | Traffic volume (Mpkm/year) Mpkm/year | AG12—-AP12
Freight Rail Traffic volume (Mpkm/year) Mtkm/year | AG20—-AP20
Freight Air Traffic volume (Mpkm/year) Mtkm/year | AG21-AP21
. Energy consumption volume
Ship (miui% L/year)p M Liyear

¥ Uses the proportion of international transport volume element of the proportion of international and domestic transport volumes.
# Uses the proportion of intra-ASEAN transport volume element of the proportion of intra- and extra-ASEAN international transport

volumes.

% Uses the proportion of international transport volume element of the proportion of international and domestic transport volumes.
% Uses the proportion of extra-ASEAN transport volume element of the proportion of intra- and extra-ASEAN international transport
volumes.

" Three types of passenger vehicle can be considered.
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Changing the population categories

It is conceivable that the user might wish to use different population categories from those used in this study (see
Chapter 2 Table 2-1). Accordingly, based on the categories that they wish to use, the user can identify the
proportion of population accounted for by each category of city and load these into the backcasting tool.

Please note that it is necessary to complete step (4) [Saving the BAU (Do nothing case)] if the indicators have been
changed.

€ Data storage
< Targetfiles: Backcasting tool (9 regions)
< Sheetused : TransportVolume
< Targetcells : B38-L49

Table A-7. Population Categories from Those Used in This Study

million 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Primary city 16E+07 | 17E+07 | 1.9E+07 | 2.1E+07 | 22.E+07 | 24.E+07 | 25E+07 | 27.E+07 | 28E+07 | 2.9.E+07
Large city 16E+07 | 21E+07 | 27E+07 | 3.2E+07 | 4.0.E+07 | 45E+07 | 49E+07 | 56.E+07 | 58E+07 | 6.0.E+07
City 1.5.E+07 1.9.E+07 2.1.E+07 2.5.E+07 2.5E+07 2.5.E+07 2.5.E+07 2.3.E+07 2.4.E+07 2.4.E+07
Non city 1.7.E+08 1.8.E+08 1.8.E+08 1.8.E+08 1.8.E+08 1.8.E+08 1.8.E+08 1.8.E+08 1.8.E+08 1.8.E+08
Total 22.E+08 | 23E+08 | 25E+08 | 26E+08 | 27E+08 | 2.8E+08 | 28E+08 | 29.E+08 | 29.E+08 | 2.9.E+08

Table A-8. Population Categories Proportion from Those Used in This Study

% 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

S 7.1% 7.5% 7.8% 8.0% 8.2% 8.6% 8.9% 9.2% 9.5% 9.8%
i 7.5% 8.9% 11.1% 12.4% 14.8% 16.2% 17.2% 19.2% 19.9% 20.5%
City 6.8% 8.2% 8.5% 9.5% 9.3% 9.0% 8.9% 7.8% 8.1% 8.3%
Non city 78.6% 75.5% 72.6% 70.1% 67.7% 66.3% 65.0% 63.7% 62.6% 61.4%
Total 100.0% |  100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% |  100.0%

Changing the Proportion of Transport Volume in Individual Regions

Next, using the population categories identified, calculate the elements marked in red in the formulas on A.2.3.1(1)
for the respective regions®. When calculating the elements marked in red, it is necessary first of all to determine
[proportion of domestic/international transport volume], [proportion of intra/inter-regional transport volume], and
[proportion of intra/extra-ASEAN transport volume]. In this study, these have been set as shown below (Tables A-9,
A-10, and A-11).

Table A-12 uses figures for car transport as an example, while Table A-13 uses the example of passenger air
transport. Please note that the proportions for the regions must together add up to 100%.

Please note that it is necessary to complete step (4) [Saving the BAU (Do nothing case)] if the indicators have been
changed.

% 1tis necessary first of all to determine the figures to be used for [proportion of domestic/international transport volume],
[proportion of intra/inter-regional transport volume], and [proportion of intra/extra-ASEAN transport volumel].
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€ Data storage
<~ Targetfiles: Backcasting tool (9 regions)
<~ Sheetused : Regional Transport Ratio
< Targetcells : Q2-AC150

Table A-9. Proportion of Domestic / International Transport Volume

Proportion of

Domestic /
Mode and )
: International Remarks
Vehicle Type
Transport
Volume
A .
Pass_enger 100% : 0% ssumption
Vehicles
Bus/BRT 100% : 0% | Assumption
- A i
2/3 Wheelt_ad 100% © 0% ssumption
motor vehicles
. A .
Frelght 100% © 0% ssumption
Vehicles
Passenger Rall 100% : 0% Assumption
Passenger Air Different by Set based on ICAO statistical data
country
Freight Rail Different by Set based on IEA Energy Balance data
country
Freight Air Different by Set based on ICAO statistical data
country
Ship Different by Set based on ICAO Energy Balance data
country
Table A-10. Proportion of Intra / Inter-Regional Transport Volume
Proportion of
Mode and Intra_/
Vehicle Type Inter-regional Remarks
Transport
Volume
Pasgenger 60% : 40% | Set based on “Transport, Energy and CO2” IEA
Vehicles
Bus 30% : 70% | Set based on “Transport, Energy and CO2” IEA
BRT 100% : 0% | Assumption
2/3-wheeled w Y
) 80% : 20% | Set based on “Transport, Energy and CO2” IEA
motor vehicles
Frelght 0% : 100% Assumption
Vehicles
Passenger Rail 20% : 80% | Set based on “Transport, Energy and CO2” IEA
LRT 100% : 0% | Assumption
Passenger Air 0% : 100% | Set based on “Transport, Energy and CO2” IEA
Freight Rail 0% : 100% | Assumption
Freight Air 0% : 100% | Set based on “Transport, Energy and CO2” IEA
Ship 0% : 100% | Assumption
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Table A-11. Proportion of Intra / Extra-ASEAN Transport Volume

Intra /
MEERER! || o oamany
Vehicle Remarks
Tvpe Transport
yp Volume
i?rssenger 50% - 50% Assumption
Freight Air 50% : 50% Assumption
Ship 50% : 50% Assumption

Table A-12. Example of Loading Data into the Backcasting Tool (Car: Q2-AC10)

Car 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Domestic Intra Region Primary city 4% 4% 5% 5% 5% 5% 5% 6% 6% 6%
Domestic Intra Region Large city 4% 5% % % 9% 10% 10% 12% 12% 12%
Domestic Intra Region City 4% 5% 5% 6% 6% 5% 5% 5% 5% 5%
Domestic Intra Region Non city 47% 45% 44% 42% 41% 40% 39% 38% 38% 37%
Domestic Inter 40% 40% 40% 40% 40% 40% 40% 40% 40% 40%
International Intra Asean 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
International Except Intra Asean 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Total 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
Table A-13. Example of Loading Data into the Backcasting Tool (Air (Pass): Q82-AC90)
Air (Pass) 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Domestic Intra Region Primary city 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Domestic Intra Region Large city 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Domestic Intra Region City 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Domestic Intra Region Non city 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Domestic Inter 37% 37% 37% 37% 37% 37% 37% 37% 37% 37%
International Intra Asean 32% 32% 32% 32% 32% 32% 32% 32% 32% 32%
International Except Intra Asean 32% 32% 32% 32% 32% 32% 32% 32% 32% 32%
Total 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
(2) Changing Fuel Efficiency (Intensity)

It is envisaged that users will wish to amend fuel efficiency figures to reflect the latest data. Changes to fuel
efficiency can be made by amending the sheets and cells listed below. The units used to express fuel efficiency are
L/pkm in the case of passenger transport and L/tkm in the case of freight transport.

Please note that it is necessary to complete step (4) [Saving the BAU (Do nothing case)] if the indicators have been

changed.

Table A-15 uses car transport as an example.

€ Data storage

< Target files:
< Sheetused: Cal (FE)
< Target cells:

Backcasting tool (9 regions)
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Table A-14. Fuel Efficiency Settings

Mode and Remarks Proportion of Improvement of
Vehicle Type Fuel Efficiency (% / Year)
Pass_enger Set 3Q)ased on each country’s literature, 0.5% / Year (Assumption)
Vehicles etc.
Bus / BRT 2(:2( based on each country’s literature, 0.5% / Year (Assumption)
2/3-wheeled | Setbased on each country’s literature,
motor etc. 0.5% / Year (Assumption)
vehicles
Freight Set based on each country’s literature, . .
Vehicles etc. 0.5% / Year (Assumption)
IEA SMP’ . .
FP;’;llislsenger Set based on IEA SMP’s data, etc 0.5% / Year (Assumption)
Passenger Air | Set based on Japan’s data, etc. 0.5% / Year (Assumption)
Freight Rail Set based on IEA SMP’s data, etc. 0.5% / Year (Assumption)
Freight Air Set based on Japan’s data, etc. 0.5% / Year (Assumption)
Ship Set based on Japan’s data, etc. 0.5% / Year (Assumption)

Table A-15. Example of Loading Data into the Backcasting Tool (Car: B2-M11)

Fuel Efficiency (L/pkm) - BAU

2005 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Car Gasoline 0.073 | 0.073 | 0.071| 0.07 | 0.068 | 0.066 | 0.065| 0.063 | 0.061 | 0.06
Car Diesel 0.073 | 0.073 | 0.071| 0.07 | 0.068 | 0.066 | 0.065| 0.063 | 0.061 | 0.06
Car HV-Gasoline 0.044 | 0.044 | 0.043 | 0.042 | 0.041| 0.04| 0.039| 0.038| 0.037 | 0.036
Car HV-Diesel 0.044 | 0.044 | 0.043 | 0.042 | 0.041| 0.04| 0.039| 0.038| 0.037 | 0.036
Car CNG 0.066 | 0.066 | 0.064 | 0.063 | 0.061| 0.06 | 0.058 | 0.057 | 0.055 | 0.054
Car LPG 0.066 | 0.066 | 0.064 | 0.063 | 0.061| 0.06 | 0.058 | 0.057 | 0.055 | 0.054
Car EV 0.018 | 0.018 | 0.018 | 0.017 | 0.017 | 0.017 | 0.016 | 0.016 | 0.015| 0.015
Car FCV 0.018 | 0.018 | 0.018 | 0.017 | 0.017 | 0.017 | 0.016 | 0.016 | 0.015| 0.015

(3) Changing the CO2 Emission Coefficient (Fuel type)

It is envisaged that users will wish to amend CO2 emission coefficient figures to reflect the latest data. Changes to
the CO2 emission coefficients can be made by amending the sheets and cells listed below. The CO2 emission
coefficient for passenger transport is expressed as kgCO2/L. In the case of electricity, this has been converted into
liters based on the calorific value.

Please note that it is necessary to complete step (4) [Saving the BAU (Do nothing case)] if the indicators have been
changed.
Table A-17 shows the example of TTW CO2, while Table A-18 shows the example of WTT CO2.

€ Data storage (TTW CO2)
< Targetfiles: Backcasting tool (9 regions)
< Sheetused: Cal (TTW CO2EF)
< Targetcells: B100-M108

% No data were available for hybrid, electric, or fuel cell vehicles, so the fuel consumption of hybrid vehicles has been set at 60% of
the internal combustion engine (ICE) level, while that for electric and fuel cell vehicles has been set at 25% of the ICE level.
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€ Data storage (WWT CO2)

< Target files:

Backcasting tool (9 regions)

<~ Sheetused: Cal (TTW CO2EF)

< Target cells:

B100-M108

Table A-16. Setting the CO2 Emission Coefficient

Fuel Type Remarks
Gasoline Set based on each country’s literature, etc.
Diesel Set based on each country’s literature, etc.
Kerosene Set based on each country’s literature, etc.
Bioethanol Set based on each country’s literature, etc.
Biodiesel Set based on each country’s literature, etc.
Biogas Set based on each country’s literature, etc.
Biofuel Set based on each country’s literature, etc.

Table A-17. Example of Loading Data into the Backcasting Tool (TTW CO2: B101-M108)

2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Gasoline TTW 269 2.69 269 | 269 269 269 | 269 2.69 269 | 269
Diesel TTW 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62
Kerosene W 262 | 262 262 | 262 2.62 2.62 2.62 2.62 262 | 262
Bioethanol TTW 0 0 0 0 0 0 0 0 0 0
Biodiesel TTW 0 0 0 0 0 0 0 0 0 0
Biogas W 0 0 0 0 0 0 0 0 0 0
Biofuel TTW 0 0 0 0 0 0 0 0 0 0
Table A-18. Example of Loading Data into the Backcasting Tool (WTT CO2: B101-M108)

2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2040 | 2045 | 2050
Gasoline WTT 035| 035| 035| 036| 036 037| 037 037 | 037| 037
Diesel WTT 035| 035| 035| 036| 036 037| 037 037 | 037| 037
Kerosene WTT 035| 035| 035| 036| 036 037| 037 037 | 037| 037
Bioethanol WTT 2568 | 2568 | 2589 | 261 | 2646 | 2.684| 2684 | 2684 | 2.684| 2.684
Biodiesel WTT 2568 | 2.568 | 2.589 261 | 2646 | 2684 | 2684 | 2684 | 2684| 2684
Biogas WTT 2568 | 2568 | 2589 261 | 2646 | 2684 | 2684 | 2684 | 2684| 2684
Biofuel WTT 2568 | 2568 | 2.589 261 | 2646 | 2684 | 2684 | 2684 | 2684 | 2.684

(4) Saving the BAU (Do Nothing Case)

When comparing the BAU (Do nothing case) with the scenario case in the backcasting tool, information concerning
the volume of transport and CO2 emissions is loaded on the basis of the existing values for Activity, Intensity (fuel
efficiency), and Fuel type (CO2 emission coefficient). Consequently, if the user has changed any of the indicators,
the transport volume and CO2 emissions in the BAU case will change, so it will be necessary to save this information

again in the backcasting tool. This can be done by following the steps below.
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1. In the backcasting tool (Excel version), under [User Control], change all of the objectives in [2. Select
Purpose] to [No] (cells G8-G14)*.

2. In the backcasting tool (Excel version), select [View] - [Macros] - [View Macros] (Figure A-59).

3. Run the two macros [Resultl] and [Result4] (Figure A-60).
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Figure A-59. Select Macro

Fplalik

Figure A-60. Execute Macro

A.2.3.2 Changing/Adding Policies

Each of the policies introduced affects the corresponding indicators, based on the formula shown in Figure A-58. In
the backcasting tool, the policy packages are classified into the three categories Avoid, Shift, and Improve, based on
differences in the transport indicators affected by each policy package.

It is conceivable that users might wish to change or add to these policy packages. This section explains how to do so.
Table A-19 shows whether policy packages in each category can be changed or added to. [o] indicates that the
operation in question is possible. On the other hand, [-] indicates that it is not possible to add a new policy to this
category.

Table A-19. Possibility of Altering / Adding Policies

No Category Alter Policies Add Policies Sheet used
Improve

1 |(Improve Fuel o o + Policy List (Improve)
Efficiency)

+ Policy List (Fuel-pass)

Improve * Policy List (Fuel -

2 (Fuel Change) © ) freight)
« Policy List (Fuel-bio)
« Policy List (Shift-pass)
3 |Shift o - « Policy List (Shift -
freight)
4 |Avoid o - + Policy List (Avoid)

0 This disables the policy packages that have already been selected.
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(1) Improve (Improve Fuel Efficiency)

Users can alter or add to the policy packages focused on improving fuel efficiency (Table A-19). The attributes of the
policy packages focused on improving fuel efficiency are set in the various items shown in Table A-20. The user can
change the attributes shown in Table A-20 in the existing policy packages.

In addition, if adding a new policy package, the user can add a new row with information about the attributes
shown in Table A-20.

Table A-20. Details of Attributes Set for Policy Packages in the Improve Category (Improving Fuel Efficiency)

ltem Task Corresponding
Column

Policy package name Enter the name of the policy package. D

Names of individual policies“ Ent_er the names of _the individual policies of which the E
policy package consists.

Policy introducer*? !Enter the flag [1]_ against the corresponding body F-H
introducing the policy.

Policy target™ Enter t_he flag [1] against the corresponding target of 1K
the policy.

Technical classification of the | Enter the flag [1] against the corresponding Lp

policy package** classification.
Set the effect of introducing the policy package. The

Effect of policy package value entered here is the percentage reduction from 0

pOlicy packag the BAU when the policy package achieves maximum

effectiveness.

(Pé)!)l;:g;4eackage level Set the policy package level. Enter the level (1, 2, or 3). | R

Policy package level .

(Ease of Implementation)®® Set the policy package level. Enter the level (1, 2,0r 3). | S

Policy package level .

(Time Requirement)*” Set the policy package level. Enter the level (1,2,0r3). | T

Mode of transport (Passenger) | Enter the flag [1] against the corresponding mode of

. 48 Y-AH

affected by policy package transport (Passenger).

Mode of transport (Freight) Enter the flag [1] against the corresponding mode of ALLAM

affected by policy package® transport (Freight).

;L;EII(%EeOaﬁected by policy Enter the flag [1] against the corresponding fuel type. | AN-AU

*! The individual policies that make up the policy packages in the Improve category (focused on improving fuel efficiency) can be
specified.

2 At least one (Government, Local authority, Others) must be flagged.

*% At least one (User, Citizen, Others) must be flagged.

* At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.

® See Table A-2 regarding the meanings of the respective levels 1-3.

*® See Table A-3 regarding the meanings of the respective levels 1-3.

" See Table A-4 regarding the meanings of the respective levels 1-3.

“® At least one (Car, LV, SUV, Bus, BRT, 2W/3W, Rail, LRT, Air, Ship) must be flagged.

9 At least one (Truck, Trailer, Rail, Air, Ship) must be flagged.

O At least one (Gas, Diesel, HV-Gasoline, HV-Diesel, CNG, LPG, EV, FCV) must be flagged.
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€ Data storage
< Targetfiles: Backcasting tool (9 regions)
< Sheetused: Policy List (Improve)
< Targetcells: C3-AU25

(2) Improve (Fuel Change - Passenger)

Users can alter the policy packages focused on achieving a change in the fuel used for passenger transport (Table
A-19). The attributes of the policy packages focused on achieving a change in the fuel used for passenger transport
are set in the indices shown in Table A-21. The user can change the attributes shown in Table A-21 in the existing
policy packages.

New vehicle types cannot be added in the backcasting tool. Accordingly, new policy packages in the Improve (fuel

change — passenger) category cannot be added.

Table A-21. Details of Attributes Set for Policy Packages in the Improve (Fuel Change - Passenger) Category

ltem Task Corresponding
Column
Policy package name Enter the name of the policy package. D
g .. 5 Enter the names of the individual policies of which the

Names of individual policies : . E
policy package consists.

Policy introducer™ !Enter thg flag [1] against the corresponding body F-H
introducing the policy.

Policy target™® Enter the flag [1] against the corresponding target of 1K
the policy.

Technical classification of the | Enter the flag [1] against the corresponding Lp

policy package™ classification.

(chl)lé:gsrs)ackage level Set the policy package level. Enter the level (1, 2, or 3). R

Policy package level .

(Ease of Implementation)®® Set the policy package level. Enter the level (1, 2, or 3). S

Policy package level .

(Time Requirement)®” Set the policy package level. Enter the level (1, 2, or 3). T

Mode of transport (Passenger) | Enter the flag [1] against the corresponding mode of

. 58 Y-AH
affected by policy package transport (Passenger).
;Zi:(%zggaﬁecmd by policy Enter the flag [1] against the corresponding fuel type. Al-AP

*! The individual policies that make up the policy packages in the Improve category (focused on improving fuel efficiency) can be
specified.

%2 At least one (Government, Local public, Others) must be flagged.

*% At least one (User, Citizen, Others) must be flagged.

** At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.

% See Table A-2 regarding the meanings of the respective levels 1-3.

® See Table A-3 regarding the meanings of the respective levels 1-3.

" See Table A-4 regarding the meanings of the respective levels 1-3.

%8 At least one (Car, LV, SUV, Bus, BRT, 2W/3W, Rail, LRT, Air, Ship) must be flagged.

° Atleast one (Gas, Diesel, HV-Gasoline, HV-Diesel, CNG, LPG, EV, FCV) must be flagged.

g g

a1

- 198 -



€ Data storage
< Target files:
< Sheet used:

< Targetcells: C3-AP26

(3) Improve (Fuel Change - Freight)

Users can alter the policy packages focused on achieving a change in the fuel used for freight transport (Table A-19).
The attributes of the policy packages focused on achieving a change in the fuel used for freight transport are set in
the indices shown in Table A-22. The user can change the attributes shown in Table A-22 in the existing policy

packages.

New vehicle types cannot be added in the backcasting tool. Accordingly, new policy packages in the Improve (fuel

Backcasting tool (9 regions)
Policy List (Fuel-pass)

change — freight) category cannot be added.

Table A-22. Details of Attributes Set for Policy Packages in the Improve (Fuel Change - Freight) Category

Corresponding

package®®

Item Task
Column
Policy package name Enter the name of the policy package. D
g .. 60 Enter the names of the individual policies of which the

Names of individual policies : . E
policy package consists.

Policy introducer !Enter thg flag [1] against the corresponding body F-H
introducing the policy.

Policy target®” Enter the flag [1] against the corresponding target of 1K
the policy.

Technical classification of the | Enter the flag [1] against the corresponding Lp

policy package® classification.

(chl)l:ggackage level Set the policy package level. Enter the level (1, 2, or 3). R

Policy package level .

(Ease of Implementation)®® Set the policy package level. Enter the level (1, 2, or 3). S

Policy package level .

(Time Requirement)®® Set the policy package level. Enter the level (1, 2, or 3). T

Mode of transport (Freight) Enter the flag [1] against the corresponding mode of V-AC

affected by policy package®’ transport (Freight).

Fuel type affected by policy Enter the flag [1] against the corresponding fuel type. AD-AK

% The individual policies that make up the policy packages in the Improve category (focused on improving fuel efficiency) can be

specified.

8 At least one (Government, Local public, Others) must be flagged.
82 At least one (User, Citizen, Others) must be flagged.

63
64
5
6

o o

At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.
See Table A-2 regarding the meanings of the respective levels 1-3.
See Table A-3 regarding the meanings of the respective levels 1-3.
See Table A-4 regarding the meanings of the respective levels 1-3.

87 At least one (Car, LV, SUV, Bus, BRT, 2W/3W, Rail, LRT, Air, Ship) must be flagged.

=

® Atleast one (Gas, Diesel, HV-Gasoline, HV-Diesel, CNG, LPG, EV, FCV) must be flagged.
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€ Data storage
< Targetfiles: Backcasting tool (9 regions)
< Sheetused: Policy List (Fuel-pass)
< Targetcells: C3-AK26

(4) Improve (Fuel Change - Biofuel)

Users can alter the policy packages focused on greater use of biofuel (Table A-19). The attributes of the policy
packages focused on greater use of biofuel are set in the indices shown in Table A-23. The user can change the
attributes shown in Table A-23 in the existing policy packages.

New biofuels cannot be added in the backcasting tool. Accordingly, new policy packages in the Improve (fuel change

— biofuel) category cannot be added.

Table A-23. Details of Attributes Set for Policy Packages in the Improve (Fuel Change - Freight) Category

ltem Task Corresponding
Column
Policy package name Enter the name of the policy package. D
o . 69 Enter the names of the individual policies of which the

Names of individual policies . . E
policy package consists.

Policy introducer™ !Enter thg flag [1] against the corresponding body F-H
introducing the policy.

Policy target”! Enter the flag [1] against the corresponding target of 1K
the policy.

Technical classification of the | Enter the flag [1] against the corresponding Lp

policy package’ classification.

Policy package level Set the policy package level. Enter the level (1, 2, or 3). R

(Cost)”

Policy package level Set the policy package level. Enter the level (1, 2, or 3). S

(Ease of Implementation)™

Policy package level Set the policy package level. Enter the level (1, 2, or 3). T

(Time Requirement)”

€ Data storage
<~ Targetfiles: Backcasting tool (9 regions)
<~ Sheetused: Policy List (Fuel-bio)
< Targetcells: C3-T34

% The individual policies that make up the policy packages in the Improve category (focused on improving fuel efficiency) can be
specified.

0 At least one (Government, Local public, Others) must be flagged.

1AH%&O%U&N&MR&Ommﬁmwﬂmﬂwmd

72" At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.

® See Table A-2 regarding the meanings of the respective levels 1-3.

* See Table A-3 regarding the meanings of the respective levels 1-3.

> See Table A-4 regarding the meanings of the respective levels 1-3.
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(5) Shift (Passenger)

Users can alter the policy packages focused on achieving a shift in passenger transport (Table A-19). The attributes
of the policy packages focused on achieving a shift in passenger transport are set in the indices shown in Table A-24.
The user can change the attributes shown in Table A-24 in the existing policy packages.

Please note that there is no need to add to the backcasting tool new policy packages in the Shift category, due to

the attributes of these policies.

Table A-24. Details of Attributes Set for Policy Packages in the Shift (Passenger) Category

Item Task Corge;slﬂzlr?lng

Policy introducer™ !Enter thg flag [1] against the corresponding body G
introducing the policy.

Policy target”” Enter the flag [1] against the corresponding target of H-J
the policy.

Technical classification of the | Enter the flag [1] against the corresponding K-0

policy package’ classification.

Policy package level Set the policy package level. Enter the level (1, 2, or 3).

(Cost)” R

Policy package level Set the policy package level. Enter the level (1, 2, or 3).

(Ease of Implementation)®° S

Policy package level Set the policy package level. Enter the level (1, 2, or 3). T

(Time Requirement)®*

€ Data storage
< Targetfiles: Backcasting tool (9 regions)
<~ Sheetused: Policy List (Shift-pass)
< Targetcells: C3-S26

(6) Shift (Freight)
Users can alter the policy packages focused on achieving a shift in freight transport (Table A-19). The attributes of
the policy packages focused on achieving a shift in freight transport are set in the indices shown in Table A-25. The

user can change the attributes shown in Table A-25 in the existing policy packages.

Please note that there is no need to add to the backcasting tool new policy packages in the Shift category, due to
the attributes of these policies.

-
o

At least one (Government, Local public, Others) must be flagged.

At least one (User, Citizen, Others) must be flagged.

At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.
See Table A-2 regarding the meanings of the respective levels 1-3.

See Table A-3 regarding the meanings of the respective levels 1-3.

See Table A-4 regarding the meanings of the respective levels 1-3.
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Table A-25. Details of Attributes Set for Policy Packages in the Shift (Freight) Category

Item Task Corge;slﬂzlr?lng

Policy introducer® !Enter tht_a flag [1] agalnst the corresponding body EG
introducing the policy.

Policy target®® Enter t_he flag [1] against the corresponding target of H-J
the policy.

Technical classification of the | Enter the flag [1] against the corresponding K0

policy package® classification.

(ng:égga(:kage level Set the policy package level. Enter the level (1, 2, or 3). R

Policy package level Set the policy package level. Enter the level (1, 2, or 3). S

(Ease of Implementation)®®

Policy package level Set the policy package level. Enter the level (1, 2, or 3). T

(Time Requirement)®’

€ Data storage
< Targetfiles: Backcasting tool (9 regions)
< Sheetused: Policy List t (Fuel - Freight)
< Targetcells: C3-S26

(7) Avoid

Users can alter or add to the policy packages in the Avoid category (Table A-19). The attributes of the policy
packages in the Avoid category are set in the indices shown in Table A-26. The user can change the attributes shown
in Table A-26 in the existing policy packages.

In addition, if adding a new policy package, the user can add a new row with information about the attributes
shown in Table A-26.

©
N

At least one (Government, Local public, Others) must be flagged.

At least one (User, Citizen, Others) must be flagged.

At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.
See Table A-2 regarding the meanings of the respective levels 1-3.

© o ™
a B

©
I

See Table A-3 regarding the meanings of the respective levels 1-3.
See Table A-4 regarding the meanings of the respective levels 1-3.
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Table A-26. Details of Attributes Set for Policy Packages in the Avoid Category

ltem Task Corresponding
Column
Policy package name Enter the name of the policy package. D
Names of individual policies 88 Ent_er the names of _the individual policies of which the E
policy package consists.
Policy introducer®® !Enter thg flag [1] against the corresponding body F-H
introducing the policy.
Policy target™ Enter the flag [1] against the corresponding target of 1K
the policy.
Technical classification of the | Enter the flag [1] against the corresponding Lp
policy package® classification.
Set the effect of introducing the policy package. The
Effect of policy packaae value entered here is the percentage reduction from 0
pOlicy packag the BAU when the policy package achieves maximum
effectiveness.
(chl)fggga(:kage level Set the policy package level. Enter the level (1, 2, or 3). R
Policy package level .
(Ease of Implementation)® Set the policy package level. Enter the level (1, 2, or 3). S
Policy package level .
(Time Requirement)* Set the policy package level. Enter the level (1, 2, or 3). T
Mode of transport (Passenger) | Enter the flag [1] against the corresponding mode of
. 5 Y-AH
affected by policy package transport (Passenger).
Purpose of transport (Freight) Enter the flag [1] against the corresponding purpose of
. 96 Al-AM
affected by policy package transport (Passenger).
Mode of transport (Freight) Enter the flag [1] against the corresponding mode of AN-AR
affected by policy package®’ transport (Freight).
Region affected by policy Enter the flag [1] against the corresponding mode of
98 : AS-AZ
package transport (Region).

€ Data storage

< Target files:
< Sheet used:

< Targetcells: C3-AzZ54

Backcasting tool (9 regions)
Policy List(Fuel - Freight)

% The individual policies that make up the policy packages in the Improve category (focused on improving fuel efficiency) can be
specified.
8 At least one (Government, Local public, Others) must be flagged.
At least one (User, Citizen, Others) must be flagged.

90
91

At least one (Technology, Regulation, Information, Economic, Plan) must be flagged.

See Table A-2 regarding the meanings of the respective levels 1-3.

See Table A-3 regarding the meanings of the respective levels 1-3.

See Table A-4 regarding the meanings of the respective levels 1-3.

% At least one (Car, LV, SUV, Bus, BRT, 2W/3W, Rail, LRT, Air, Ship) must be flagged.

% At least one (Leisure, Commuting & Business, Shopping & Private, Education, Others) must be flagged.

7 At least one (Truck, Trailer, Rail, Air, Ship) must be flagged.

® Atleast one (Primary city, Large city, City, Non city, Intra Region, Intra Asean, Except Inter Asean, National Total) must be flagged.
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A.2.3.3 Changing the co-benefit coefficients

The co-benefit coefficients used when calculating co-benefits are currently set on the basis of European research.
The user can change the co-benefit coefficients as needed.

€ Data storage
< Targetfiles: Backcasting tool (9 regions)
< Sheetused: Result5, Result6
< Targetcells: AC8-AL13

A.2.3.4 Customization Q&A

(1) How to revise the BAU (Baseline)

® \What should I do if | only have an estimate of the BAU?

- Calculate the data from the BAU estimate in accordance with A.2.3.1(1)  and load them into
the backcasting tool.

® \What should | do if the vehicle categories are different?

- Prepare the data in accordance with the user-defined categories and load them into the
backcasting tool.

® |f | have only a minimal amount of data, what should | enter and where?
- If you do not have the data stipulated in A.2.3.1(1) , use data for other countries, etc.
(2) How to divide up the regions

® \What should | do if | want to change the way in which the regions are divided up or | find a good means of
doing so?

- See A.2.3.1(1)
® How can | reduce the number of region categories?

- If you wish to use fewer than the current number of population categories, set the proportion of
population in the categories no longer required to 0%.

(3) How to add policies and policy packages

® How do | add policies to a policy package? (For example, in cases in which it is obvious that inserting
additional policies into a policy package will double its effect)

- It is possible to add policies to policy packages in the Improve (improve fuel efficiency) and Avoid
categories. For details of how to add policies, see A.2.3.2(1) (Improve (improve fuel efficiency) and
A.2.3.2(7) (Avoid)).

® How do | add another policy package?

- Itis possible to add policy packages in the Improve (improve fuel efficiency) and Avoid categories. For
details of how to add policy packages, see A.2.3.2(1) (Improve (improve fuel efficiency) and A.2.3.2(7)
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(Avoid)).

® How do | alter the effects of policies and policy packages? (For example, to change aircraft fuel efficiency
from 1% to 5%)

- Itis possible to alter the effects of policy packages in the Improve (improve fuel efficiency) and Avoid
categories. For details of how to amend policy packages, see A.2.3.2(1) (Improve (improve fuel efficiency)
and A.2.3.2(7) (Avoid)).

(4) How do | alter the fuel efficiency / emission coefficients?
- See A.2.3.1(2) (Fuel Efficiency) and A.2.3.1(3) (Emission Coefficients).

(5) How do | expand or reduce the target scope for other countries and regions?

® [or example, to focus on Timor-Leste as well.

- Prepare the data for Timor-Leste, including population, population categories, and volume of transport,
and load them into the backcasting tool in accordance with A.2.3.1(1)

® To evaluate the whole of ASEAN at once.

- Prepare the data for the whole of ASEAN, including population, population categories, and volume of
transport, and load them into the backcasting tool in accordance with A.2.3.1(1)

(6) What if | want to change the preconditions?
® [or example, to use the high-end (low-end) forecasts from UN population estimates.

- See A.2.3.1(1)
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B.1 Policy Database

The following tables show individual policies or measures which are contained in each policy package®. Please note
that all of the policies or measures are not always necessity to activate each policy package. And it is possible to add

new or additional policies or measures.

B.1.1 Improve Policy Packages

[-1.CNGV Mass Supply
Policy Package Policy Name Contents
I-1.CNGV mass Development R&D Research and developme_nt on hybrid technolqu and lighter
supply materials, together with improved battery design.
I-1.CNGV mass . ) Design of vehicles to improve with light materials and aerodynamic
Development Vehicle Design ; . . h
supply design, especially for freight vehicles.
On vehicle diagnostics systems will give information to drivers that
I-1.CNGV mass . . . . . . . . -
supply Development On vehicle diagnostics their vehicles are operating at optimal efficiency and within the
accepted emissions range.
I-1.CNGV mass Programmes to raise Programmes to raise awareness of CO2 profiles and to label vehicles
Development ) ) ) .
supply awareness according to various eco dimensions.
I-1.CNGV mass A In order to increase the number of CNG vehicles, there should be
Development Fuel demand availability
supply enough CNG amounts to meet the demand.

[-2.CNGV Promotion (mainly via economic way)

Policy Package Policy Name Contents
[-2.CNGV
Promotion Promotion Strong Incentive Strong incentives to the motor industry to dramatically increase the
mainly via output of diesel and petrol hybrid cars an s/buses.
inly vi g f diesel and petrol hybrid d LGVS/HGVs/b
economic way)
I-2.CNGV The system of vehicle taxation would have to be radically changed
Promotion Promotion Vehicle taxation over time to reflect the emissions profile, with factor of 10
(mainly via differences between the high and low charges for clean and dirty
economic way) vehicles (Revised Bands AAA to D).
[-2.CNGV
Promotion Promotion Tax incentives Tax incentives to encourage purchase of clean vehicles and tax
(mainly via disincentives to purchase vehicles with high CO2 emissions.
economic way)
|-2.CNGV . .
Promotion Fuel prices to reflect carbon content and to rise in real terms by 20%,
(mainly via Promotion Fuel prices but as most vehicles will be more efficient the actual fuel costs of
v travel will reduce.
economic way)
[-2.CNGV
Promotlo‘n Promotion CNG infra In order to supply CNG to vehicles, CNG infra such as CNG station is
(mainly via necessary.
economic way)

! These policy packages and components are based on “Visioning and Backcasting for UK Transport Policy (VIBAT) DfT Horizons
Research Programme, 2006”.

- 209 -




I-3.Hybrid Mass Supply

Policy Package Policy Name Contents
I-3.Hybrid mass Development R&D Resea(ch and developme_nt on hybrid technolqu and lighter
supply materials, together with improved battery design.
I-3.Hybrid mass Development Vehicle Design Desllgn of veh!cles to improve W|_th light materials and aerodynamic
supply design, especially for freight vehicles.

) On vehicle diagnostics systems will give information to drivers that
I-3.Hybrid mass . . ) . ) ) ) - -
supply Development On vehicle diagnostics their vehlcles_ are operating at optimal efficiency and within the

accepted emissions range.
[-3.Hybrid mass Programmes to raise Programmes to raise awareness of CO2 profiles and to label vehicles
Development

supply

awareness

according to various eco dimensions.

I-4.Hybrid Promotion (mainly via economic way)

Policy Package Policy Name Contents
I-4.Hybrid
Promotion Promotion Strong Incentive Strong incentives to the motor industry to dramatically increase the
(mainly via output of diesel and petrol hybrid cars and LGVS/HGVs/buses.
economic way)
I-4.Hybrid The system of vehicle taxation would have to be radically changed
Promotion Promotion Vehicle taxation over time to reflect the emissions profile, with factor of 10
(mainly via differences between the high and low charges for clean and dirty
economic way) vehicles (Revised Bands AAA to D).
I-4.Hybrid
Promotion ) . ) Tax incentives to encourage purchase of clean vehicles and tax
. . Promotion Tax incentives . . . . . e
(mainly via disincentives to purchase vehicles with high CO2 emissions.
economic way)
lF;fdl-nLyci?:n _ _ Fuel prices to re_flect ca}rbon content ‘a‘nd to rise in real terms by 20%,
(mainly via Promotion Fuel prices but as most vehicles will be more efficient the actual fuel costs of
; travel will reduce.
economic way)
I-5.EV Mass Supply

Policy Package Policy Name Contents

Research and development on hybrid technology and lighter
5BV mass supply Development R&D materials, together with improved battery design.
5.EV mass supply Development Vehicle Design Des‘ign of veh?cles to improve wi_th light materials and aerodynamic

design, especially for freight vehicles.

On vehicle diagnostics systems will give information to drivers that
5.EV mass supply Development On vehicle diagnostics their vehicles are operating at optimal efficiency and within the

accepted emissions range.

Programmes to raise Programmes to raise awareness of CO2 profiles and to label vehicles
5.EV mass supply Development ) ) ) .
awareness according to various eco dimensions.
I In order to increase the number of EVs, there should be enough

5.EV mass supply Development Fuel demand availability electricity to meet the demand.
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I-6.EV Promotion (mainly via economic way)

Policy Package

Policy Name

Contents

I-6.EV Promotion

Strong incentives to the motor industry to dramatically increase the

(mainly via Promotion Strong Incentive output of diesel and petrol hybrid cars and LGVS/HGVs/buses.
economic way)

) The system of vehicle taxation would have to be radically changed
I-6.EV Promotion f . ) )

) ; ) ) ) over time to reflect the emissions profile, with factor of 10
(mainly via Promotion Vehicle taxation . . )
economic way) differences between the high and low charges for clean and dirty

Y vehicles (Revised Bands AAA to D).
|'6'E.V Prqmotlon ) ) ) Tax incentives to encourage purchase of clean vehicles and tax
(mainly via Promotion Tax incentives - ) . N o
. disincentives to purchase vehicles with high CO2 emissions.
economic way)
I-6.EV Promotion Fuel prices to reflect carbon content and to rise in real terms by 20%,
(mainly via Promotion Fuel prices but as most vehicles will be more efficient the actual fuel costs of
economic way) travel will reduce.
I-6.EV Promotion
(mainly via Promotion Electricity station In order to supply electricity to EVs, electricity station is necessary.

economic way)

[-7.FCV Mass Supply

Policy Package Policy Name Contents
-7. i hnol ligh
I-7.FCV mass Development R&D Research and developme_nt on hybrid techno ogy and lighter
supply materials, together with improved battery design.
I-7.FCV mass . . Design of vehicles to improve with light materials and aerodynamic
Development Vehicle Design ) . . .
supply design, especially for freight vehicles.
On vehicle diagnostics systems will give information to drivers that
[-7.FCV mass . . . . ) . ) - -
supply Development On vehicle diagnostics their vehicles are operating at optimal efficiency and within the
accepted emissions range.
I-7.FCV mass Programmes to raise Programmes to raise awareness of CO2 profiles and to label vehicles
Development ) ) ) .
supply awareness according to various eco dimensions.
I-7.FCV mass A In order to increase the number of EVs, there should be enough FCV
Development Fuel demand availability .
supply stations to meet the demand.

[-8.FCV Promotion (mainly via economic way)

Policy Package

Policy Name

Contents

I-8.FCV Promotion

Strong incentives to the motor industry to dramatically increase the

(mainly via Promotion Strong Incentive output of diesel and petrol hybrid cars and LGVS/HGVs/buses.
economic way)
) The system of vehicle taxation would have to be radically changed

I-8.FCV Promotion f . . .

) . ) ) ) over time to reflect the emissions profile, with factor of 10
(mainly via Promotion Vehicle taxation . . )
economic way) differences between the high and low charges for clean and dirty

Y vehicles (Revised Bands AAA to D).

I-8.FCV Promation . . .

) . ) ) ) Tax incentives to encourage purchase of clean vehicles and tax
(mainly via Promotion Tax incentives - . . N o

. disincentives to purchase vehicles with high CO2 emissions.

economic way)
I-8.FCV Promation Fuel prices to reflect carbon content and to rise in real terms by 20%,
(mainly via Promotion Fuel prices but as most vehicles will be more efficient the actual fuel costs of
economic way) travel will reduce.
I-8.FCV Promation
(mainly via Promotion Electricity station In order to supply electricity to EVs, electricity station is necessary.

economic way)

1-9.Biofuel Development

Policy Package Policy Name Contents
. Research and development on biofuels and renewable energy

1-9.Biofuel e . . )

Development R&D sources and their suitability for transport — to include issues relating
Development DT

to storage and distribution.

I-9.Biofuel Development Encourage the production of Encourage the production of biofuels and renewables within the UK
Development P biofuels and renewables to achieve EU targets for 2010 and later.
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[-10.Biofuel Promotion

Policy Package Policy Name Contents
I-10.Biofuel Promotion Promotion of biofuels Promote the use of biofuels in city transport, for taxis and buses, and
Promotion for the freight sector (including local distribution).
) Use the taxation system to maintain the attractiveness of biofuels and

I-10.Biofuel . . . N . L . .

; Promotion Tax incentives renewables, making it economically beneficial to switch to fuels with
Promotion

a low carbon content.

[-11.Rail Electrification

Policy Package

Policy Name

Contents

|-11.Rail
electrification

Development

Promotion of electrification

Promote the percentage of electrification of rails

I-12.Ecological Driving

National System

Policy Package Policy Name Contents
I-12.Ecological S There is a maximum speed limit on all roads of 80km/h with lower
- Development Speed limitation L )
Driving speed limits where appropriate.
I-12.Ecological Development Monitoring systems for speed | Monitoring systems to be set up to ensure speed limits are respected
Driving P limitation check with fines for those that exceed them.
|-1‘2:Ecolog|cal Development Dnvmg Ilcens_e_ test for Ecological driving skills as part of the driving license test.
Driving ecological driving

National and Local System

Policy Package Policy Name Contents
Eiiiiﬁc;ologlcal Development Speed limitation There is a maximum speed limit on all roads of 80km/h.
) T . Local schemes encouraged with speed limits of 20 km/h in residential
I-12.Ecological Speed limitation in certain s . .
- Development areas and other sensitive locations (e.g. schools and shopping
Driving local area
streets).
I-12.Ecological Monitoring systems for speed M‘onlt‘orlng systems to be set up to ensure speed limits are respected
S Development S with fines for those that exceed them, increased use of ICT to
Driving limitation check "
facilitate reduced speeds.
I-12.Ecological Design low speeds into Local authorities encouraged to design low speeds into layouts of
L Development . - .
Driving layouts town centres, residential and shopping areas.
l 1‘2‘Ecolog|cal Development Dnvmg lcense testfor Ecological driving skills as part of the driving license test.
Driving ecological driving

I-13.Congestion Relief

Policy Package Policy Name Contents
I-l?.Congestlon Development LOV.V spegd zones in Low speed zones (20-40 km/h) in residential areas.
Relief residential areas.
) Environmental zones
I-13.Congestion for cl | ) | dforcl | d vehicl
Relief Development reserved or clean, slow Environmental zones reserved for clean, slow speed vehicles.
speed vehicles
I-13.Congestion . )
Relief Development Parking supply Supply parkings
I-14.Air Fuel Efficiency Improvement
Policy Package Policy Name Contents
I-14.Air fuel . -
L Air fuel efficiency . -
efficiency Development . Enhance air fuel efficiency
) improvement
improvement
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I-15.Ship Fuel Efficiency Improvement

Policy Package

Policy Name

Contents

I-15.Ship fuel
efficiency
improvement

Development

Ship fuel efficiency
improvement

Enhance ship fuel efficiency

B.1.2 Shift Policy Packages

S-1.Bus/BRT Usage Promotion (Passenger) and S-2.Bus/BRT Infra Development (Passenger)

Long Distance Travel Substitution - High Speed Train and Coach

Policy Package

Policy Name

Contents

Improved public transport

Car Ownership Development . . Improved public transport and taxi services.
and taxi services
Integration of public Improved integration of _pubhc transport_, sem_|-pub||c transport (taxis,
ICT and Travel etc.), car rental, car sharing and car pooling with the help of
transport ) ; . )
integrated information, booking and payment systems.
Long Distance Better interconnectivity of Full integration of booking and ticketing of all public transport modes
I Development . . .
Travel Substitution public transport modes to allow better interconnectivity.
Long Dlstange ) Development Coach lanes Exclusive coach lanes on the motorway network.
Travel Substitution
i Restricti lici - . L .
Long Distance Development estrictive policies Further restrictive policies concerning airport expansion.

Travel Substitution

concerning airport expansion

Short Distance Travel Substitution - High Speed Train and Coach

Policy Package

Policy Name

Contents

Improved public transport

Car Ownership Development . . Improved public transport and taxi services.
and taxi services
Flexibility in local public More flexibility in local public transport (responsive buses, etc.) with
ICT and Travel . :
transport the help of information systems.
) . Improved integration of public transport, semi-public transport (taxis,
Integration of public proved integra P port, -p port (
ICT and Travel etc.), car rental, car sharing and car pooling with the help of
transport . . . ;
integrated information, booking and payment systems.
Long Dlstange ) Development Coach lanes Exclusive coach lanes on the motorway network.
Travel Substitution
ICT and Travel Se‘pa!'ated lanes and absolute Separat‘ed lanes and absolute priority for public transport in traffic
priority regulation.
Improved conditions for . . . . . .
Liveable Cities Development walking, cycling and public Radically improved conditions for walking, cycling and public
transport.
transport
Land-use planning supporting
decentralised concentration, Land-use planning supporting decentralised concentration, functional
Liveable Cities Development functional mix, P J supp Y '

neighbourhood services and
public transport

mix, neighbourhood services and public transport.
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S-3.Rail/LRT Usage Promotion (Passenger) and S-4.Rail/LRT Infra Development (Passenger)

Long Distance Travel Substitution - High Speed Train and Coach

Policy Package

Policy Name

Contents

Improved public transport

Car Ownership Development . . Improved public transport and taxi services.
and taxi services
Integration of public Improved integration of _publlc transport_, sem_l-publlc transport (taxis,
ICT and Travel etc.), car rental, car sharing and car pooling with the help of
transport ) A . )
integrated information, booking and payment systems.
Long Distance Better interconnectivity of Full integration of booking and ticketing of all public transport modes
N~ Development . . -
Travel Substitution public transport modes to allow better interconnectivity.
Long Distance Restrictive policies . . L .
o Development SO . Further restrictive policies concerning airport expansion.
Travel Substitution concerning airport expansion
Long Distance Linking airports with the rail Linking airports with the rail network to allow substitution of air by
- Development )
Travel Substitution network rail.
i i i vestment in UK high speed rail network and in upgrading existin
Long Distance Development Investment in UK high speed In ghsp Py g g

Travel Substitution

rail network

lines.

Short Distance Travel Substitution -

High Speed Train and Coach

Policy Package

Policy Name

Contents

Improved public transport

Car Ownership Development : . Improved public transport and taxi services.
and taxi services
Flexibility in local public More flexibility in local public transport (responsive buses, etc.) with
ICT and Travel . :
transport the help of information systems.
‘ _ . ion of oubli i oubli .
Integration of public Improved integration o pub ic transport_, semi public transport (taxis,
ICT and Travel etc.), car rental, car sharing and car pooling with the help of
transport ) A . )
integrated information, booking and payment systems.
ICT and Travel Se‘pa‘rated lanes and absolute Separat‘ed lanes and absolute priority for public transport in traffic
priority regulation.
Improved conditions for . . . . . .
Liveable Cities Development walking, cycling and public Radically improved conditions for walking, cycling and public
transport.
transport
Land-use planning supporting
decentralised concentration, . . . . .
. " ) 3 Land-use planning supporting decentralised concentration, functional
Liveable Cities Development functional mix, . A ) .
) . mix, neighbourhood services and public transport.
neighbourhood services and
public transport
Long Distance Development Investment in UK high speed Investment in UK high speed rail network and in upgrading existing

Travel Substitution

rail network

lines.

S-5.Ship Usage Promotion (Passenger) and S-6.Ship Infra Development (Passenger)

Long Distance Travel Substitution — Ship

Policy Package

Policy Name

Contents

Long Distance
Travel Substitution

Development

Better interconnectivity of
public transport modes

Full integration of booking and ticketing of all public transport modes
to allow better interconnectivity.
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S-7.Rail Usage Promotion (Freight) and S-8.Rail Infra Development (Freight)

Long Distance Travel Substitution - High Speed Train and Coach

Policy Package

Policy Name

Contents

Long Distance

Investment in UK high speed

Investment in UK high speed rail network and in upgrading existing

Travel Substitution Development rail network lines.
Long Distance Development Better interconnectivity of Full integration of booking and ticketing of all public transport modes
Travel Substitution P public transport modes to allow better interconnectivity.
Long Distance Restrictive policies - . L .
- Development . . . Further restrictive policies concerning airport expansion.
Travel Substitution concerning airport expansion
Long Distance Linking airports with the rail Linking airports with the rail network to allow substitution of air by
Development

Travel Substitution

network

rail.

S-9.Ship Usage Promotion (Freight) and S-10.Ship Infra Development (Freight)

Long Distance Travel Substitution — Ship

Policy Package

Policy Name

Contents

Long Distance
Travel Substitution

Development

Better interconnectivity of
public transport modes

Full integration of booking and ticketing of all public transport modes
to allow better interconnectivity.

B.1.3 Avoid Policy Packages

A-1.Pricing Regimes

Pricing Regimes - City and Motorway Road Pricing

Policy Package

Policy Name

Contents

Parking charges to relate to location and activity with zero charges for

Pricing Regimes Pricing Parking charge off-road parking at home and increasing rates for all other activities.
Pricing Regimes Pricing Congestion charge Promotion of a congestion charge in cities and selected motorways.
L ) L Incentives to high occupancy | Incentives to increase occupancy and load factors to offset the costs
Pricing Regimes Pricing .
and load factors of road pricing to user.
L ) L Reductions in other forms of charges for using the car to ensure that
Pricing Regimes Pricing Revenue neutral scheme

the scheme is revenue neutral.

Pricing Regimes - National Road Pricing Scheme

Policy Package

Policy Name

Contents

Parking charges to relate to location and activity with zero charges for

Travel Substit