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Decarbonizing the Transport Sector
Hello, friends. Today we will discuss Decarbonizing the Transportation Sector. So, basically, the

whole story, as you know, when we talk about sustainable transportation system, so basically the
shift is going towards, instead of fossil fuel based or carbon economy-based development, we are

going towards renewable energy-based development.

So, the trajectory is towards decarbonization of everything, whatever anthropogenic activities are
there, which are based on this energy intensive fossil fuel-based activities, we are going towards,
even if it is energy intensive, we are going to have the sources of energy which are less polluting,

less emitting in terms of greenhouse gas emissions.

So, when we talk about carbonization or decarbonization, so the basic issue is that the CO 2
emissions or the greenhouse gas emissions, when we talk about greenhouse gas emissions,
basically we are talking about not only the CO 2 emissions but other emissions which are having
the greenhouse effect or global warming effect or the effects which are causing climate change

all over the globe.

So, we will discuss in today’s lecture like what is the carbonization, especially in transportation
sector, we are focusing our, all lectures, as you know. So, without touching more on general
nature aspects of carbonization or decarbonization, we will discuss about, like, carbonization of
transport sector, and the factors which are affecting the GHG emissions or greenhouse gas

emissions in the transport sector.
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So, how can we reduce the greenhouse gas emissions, that is, how can we do decarbonization.

Decarbonization means reducing greenhouse gas emissions. So, we will discuss that what is the
decarbonization in definition, and then what are the mitigation measures for achieving

decarbonization. So, reducing greenhouse gas emissions, different ways.

Then, the potential barriers and opportunities of mitigation measures. So, there may be different
mitigation measures. So, there will be some challenges and some opportunities. And then the
policy framework. Policy framework for decarbonization transport sector. Different kind of

policies are there, different kind of practices are there.

So, we will discuss about them like, passenger transport decarbonization options, or Avoid, Shift,
Improve, ASI related framework. Then, there are recommendations from European Academic
Science Advisory Council. So, the recommendation-based actions are there for, by policy makers

for the decisions makers. So, those kinds of recommendations we will discuss.

Then, we will also discuss like, decarbonization efforts in the Indian transportation sector. So,
especially, focus on Indian transportation sector, we will have these discussions on like, priority
action areas and their scalability and applicability, then rail-based scenarios, or road-based
scenarios, which are better and why they are better? Then, Nationally Determined Contributions,
NDC targets which established by India, and which are to be achieved before or up to 2030. So,

those targets we will discuss and later, we will conclude the lecture.
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‘Carbonize’- To convert into Carbon or Carbonic residue
Example of Carbonization: Direct GHG emissions of the transport sector worldwide
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So, when we focus on carbonization, or what is the carbonize?, how do we carbonize? Basically,
that is like converting something into carbon related products, carbon dioxide, carbon emissions,
carbonic residues, all those organic related things. So, direct greenhouse gas emissions are

basically the example of carbonization.

So, you can see in this figure like, if you compare from 2010 to 1970, so in comparison to 1970
if we see the data of 2010, the CO 2 equivalent emissions of the greenhouse gas emissions, so
from 2.8 giga ton CO 2 equivalent, because the greenhouse gasses are not only the CO 2
emissions but other emissions or different gases which are having the similar effects like

Methane also.

And it has been like 7 giga tons of CO 2 equivalent emissions in 2010. So, how much? 250 %
increase by this particular transport mode. Only transport mode. You can see this much. So, the
biggest culprit in that sense is this road transport, you can see, in comparison to rail, and then
pipeline, or other kind of transportation modes may be there. But the road transportation is the
biggest contributor in the carbonization. So, this is the focused area, basically. We will see.
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Now, if we want to compare like, major contributors for, of transport emissions among G 20

countries, group of 20 countries, so between 1990 to 2015, if we compare the data, so this is the
graph which is showing like, the size of these bubbles are basically the total emissions. So, you
can see, like United States, China and then this Mexico, all these are big contributors. Even India

is rapidly going towards, joining this club of major contributors.

But also, we can see like, percentage changes from 1990 to 2015. So, how much increase? If we
compare with this line, which is the base line of 1990, so the biggest change is in China. So, that
means more and more activities of the transport related infrastructure, transport related activities
have been very intensive in, in, in those, in that particular area. And India is also increasing in
that sense. Although, in developed countries the increment is little lower but already they are

emitting lot of emissions of greenhouse gas emissions from the transport sector.
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* Activity: total passenger-km / yr or freight tonne-km / yr
having a positive feedback loop to the state of the economy
but, in part, influenced by behavioural issues such as journey
avoidance and restructuring freight logistics systems.

+ System infrastructure and modal choice.
* Energy intensity: directly related to vehicle and engine design

efficiency, driver behaviour during operation, and usage
patterns.

* Fuel carbon intensity: varies for different transport fuels
including electricity and hydrogen. -

Source: (IPCC, 2014)

Now, if we see the factors which are responsible for these GHG emissions from the

transportation sector, then there are several factors like activity, for example, total passengers
kilometer per year, or freight ton, means the total volume and the weight of the freight which has
been transported per kilometer, per year. So, those kinds of activities, they give the positive

feedback loop, you can see in this economic sector, because they are drivers of the economy.

Then, the infrastructure and model choice. If we are having more on road transportation, our
whole transport related activities are more dominated by road transportation, then as you have

seen the transport emission from the road sector is much more than other sectors.

Energy intensity like, what kind of engine design is there, and efficiency or driver behavior, all
those influence this energy intensity. Then, fuel carbon intensity. For example, different kind of
transport fuels give different kind of emissions and their like, per kilometer driven by certain fuel
may be different value of the greenhouse gas emissions or even air pollutants. So, like, electricity
or hydrogen fuel cell or gasoline or diesel, all, they have different emission rates or emissions

volumes.
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Factors affecting GHG emissions from transport

Total GHG Emissions.

Source: (IPCC, 2014)

Well, so you can see like, these factors affecting greenhouse gas emissions. So, these categories
have been explained properly here, depending like, the fuel category, the intensity of diesel,

gasoline, they will be different. So, these kind of examples are there.
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capacities for BRT, light rail, and metro urban mass transit

options
Bus rapid transit Light rail Metro
Capital cost (million USD,,,./km) S-2 13-40 21-330
Length of network that can be constructed for 1 USD,, billion cost (km) 37-200 5-1 3-37
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Capacity (thousand passengers per hour per direction) \ﬂ 2-12 12-45

Values varies depending on fuel, efficiency, maintenance, age of
fleet etc.

Source: [ IEA 2012e, IPCC, 2014)

Well, when we compare the capital cost and direct CO 2 emissions, direct CO 2 emissions, not
only the indirect ones, but the direct ones and the capacities for this Bus Rapid Transit system
and light rail or metro urban mass transit options, then you can see, if we see this direct CO 2
emissions. If we for a, for a moment if we forget other factors, if we focus only on this CO 2



equivalent emissions, the greenhouse gas emissions, so the bus rapid transit is responsible for

highest emissions, 14 to 22, these grams CO 2 per passenger per kilometer.

So, that rate is quite high in comparison to like light rail, which is only 4 to 22 or metro, this is 3
to 21. So, they are more or less the same. But this bus rapid transit is more. So, that way road
transportation sector is responsible for more emissions of greenhouse gasses in comparison to the

rail transportation sector.
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‘Decarbonization’- The reduction of Carbon

Decarbonization/decarbonisation refers to the

process of reducing carbon dioxide (CO,) emissions

resulting from human activity in the atmosphere.
* The current (and optimistic) objective of decarbonization
is to, eventually, eliminate anthropogenic CO, emissions.

Ultimate goal of Paris Agreement, 2015: | At =‘/‘!e

¢ Tolimit global warming to below 2 degree | =™ an
Celsius (preferably 1.5 degree Celsius) T
compared to pre-industrial levels by reducing

GHG emissions.

Well, so when we focus upon decarbonization, so that means reduction of the carbon emissions,
reduction of the CO 2 emissions basically. So, that refers to the reducing the carbon dioxide
emissions. Then, when we see about like, what is the ultimate goal, so ultimate goal in context of
Paris Agreement of 2015, they want to reduce the level of greenhouse gas emissions in
comparison to this, those pre-industrial levels. So, around 2 degree to 1.5-degree Celsius
temperature should be reduced in that comparison. So, that is the goal, basically. And we want to

achieve that goal by reducing the emissions of greenhouse gasses.
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So, different pathways have been suggested to achieve this Paris Agreement. And scenarios may
be like, how much emission reduction should be there for achieving 2 degree Celsius reduction
or 1.5 degree Celsius reduction. So, you can see like, 2015, this is the base emissions, tons CO 2
per capita. And this BAU means this business as usual. So, if we go without changing any
technology, without having any intervention to reduce the emissions, then it will increase like
this. But if we adopt this policy of reducing up to 2 degree Celsius, then we will come here.
Reduction will be there. Major reduction will be there, of course, for 1.5-degree Celsius

reduction.

So, these are the different pathways. You can see the historic emissions are there. This is going
like that. So, this business as usual scenario will go in that way, increase. But these 2 degrees

Celsius and 1.5 degree Celsius reduction scenario will reduce the emissions or CO 2.
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Well, when we talk about like, what are the ways, what are the means, what are the policies and
programs to reduce these carbon dioxide emissions or greenhouse gas emissions or to achieve the
decarbonization, then, in overall sense, or in totality, 4 pillars are very much discussed, which are
like decarbonization of electricity generation because as you know, we use lot of coal based
thermal power plants for energy production. So, that is responsible for lot of emissions or the CO
2.

So, if we go for decarbonization of these plants, maybe like renewable, nuclear which are
emitting like, they are neutral in the sense, they are not emitting much CO 2, except when they
are, we are building those plants, then of course, we are using those raw material et cetera which
are extracted and emissions are there. But later on, very, only operational related activities are

there, very less amount of emission is there in comparison to the thermal power plants.

Then, the fuel shifting in transportation sector. So, like, for heating, or for industrial emissions
also, if we shift towards electricity generated from renewable resources, rather than fossil fuel-

based systems, the shift can be very much important for achieving decarbonization.

Similarly, like this, in buildings or transport, efficiency matters, in all sectors. So, like, even
domestic areas, in buildings if we are having these light bulbs, if we are going for, like, efficient
technologies, like LEDs rather than the normal bulbs et cetera, so that way, we can achieve good

efficiency in all sectors including building transport and agriculture.



Then, we can also go for eco-centric development and preservation of these natural carbon sinks
like forest areas, agriculture practices, agriculture practices without using much more of these
fossil fuels. Rather, better practices which are responsible for every less amount of emissions of
greenhouse gasses.
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So, rather increasing greenery and increasing the sink because plants absorb the CO2, they are
acting like the sink. So, if we go for these kinds of natural habitats, we are increasing the sink for
carbon dioxide. So, that is also helping because it is reducing the CO 2 content in the

atmosphere.

Then, if you talk about, like transportation sector, decarbonization of the transportation sector,
then we focus on infrastructure of the transportation sector, conveyance and equipment, and the
management and operations. So, all these, three important activities are there which include

economic, infrastructure, regulatory and innovation.

So, in different color scheme you can see these different activities are there. Like, for
infrastructure, you can focus on parking or sharing rides, or having some tracks for cycle,
walking, those kind of things. And if you go for innovations or IT, then electric vehicles or
intelligent transportation system, something like that. Regulatory areas like parking regulations
may be there. You can charge some fees so that you can discourage people to bring their
privately owned vehicles such that they can shift towards public transportation system.
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How to achieve Decarbonization?

MOBILITY TRANSITION ENERGY TRANSITION
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Source: (GIZ, 2018)

So, to achieve the decarbonization, basically, when we go for mobility transition or energy
transition in transport, so in mobility, without sacrificing the mobility related needs, we can go
for sustainable mobility like reducing energy consumptions. So, more public transportation
system, more non-motorized system, those kind of things. Similarly, the clean energy. So,
whatever energy which are, we are using in the transportation sector, if you are deriving it from
cleaner sources like renewable ones, then we are really going to achieve the decarbonization in

that way.
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Mitigation measures for achieving Decarbonization

* Energy Intensity Reduction by Incremental Vehicle technologies

*  Light duty vehicles: HW (ICE plus electric
motor with battery storage) can provide reductions up to
35 % compared to similar non-hybridized vehicles

* THeavy duty vehicles: Efficient diesel engines (up to 45%
thermal efficiency) ———

*  Rail, waterborne craft & aircrafts: Rails are generally
energy efficient, but improvements can be gained from
multiple drive-trains and load-reduction measures.

*  For example, the high speed ‘Shinkansen’ train in
Japan gained a 40 % reduction of energy consumption
by optimizing the length and shape of the lead nose,
reducing weight, and by using efficient power
electronics. Source: (IPCC, 2014)

Well, when we talk about mitigation measures for achieving decarbonization, then there are
certain ways. Like, we can go for light duty vehicles which are of hybrid nature, I1C plus electric
motor, battery operated vehicle. We have seen in other presentations also. So, that can really help
us to reduce up to 35 % compared to the non-hybridized vehicles. So, that is a good achievement

if we go for hybrid vehicles.

Then, heavy duty vehicles can be of efficient diesel engines. So, that can go for 45 % thermal
efficiency to achieve, basically. And then rail, water-borne crafts or aircrafts, those kind of
transportation modes can really help us to reduce significantly, the GHG emissions. We have
seen in other presentations also, like, inland water ways and rail transportation sector, they have
like, per ton per kilometer or per passenger, per kilometer, emission is very less when compared

to the road transportation.
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Well, then we can also talk about like, advanced propulsion systems. So, battery, fuel cell
electric drives for road transportation, and the diesel hybrid rather than purely diesel locomotives

for driving the trains. And then the water-borne crafts or inland water ways you can say.

Fuel carbon intensity reduction through, like, using the alternate fuels such as this LNG, that is
Liquid Natural Gas and the CNG Compressed Natural Gas, electricity, hydrogen and bio-fuels,
all those things. So, that way, if you compare 2010 to 2030, so those policies can really help us

to reduce these, this energy use per vehicle. Percentage reduction can be seen properly here.
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* Purchase behaviour (prefer cheaper vehicle
compare to eco-friendly)

* New technologies/fuels (doubts on new
technology or vehicle quality)

* On-road fuel economy (more fuel
consumption due to congestion, poor roads
etc.)

* Eco-driving (fuel efficient driving behaviour)

Source: (IPCC, 2014)

Well, behavioral aspects are also very important. So, like, purchase behavior. If you go for

cheaper vehicles, then their technology may not be very good. So, they are not very eco-friendly.
So, if we can invest little bit more, but that is eco-friendly, then in longer term, the benefit, health
benefit we have, because the emissions of the pollution and greenhouse gasses are less, so the
benefits are quite several-fold. Although, those are indirect effects and we do not visualize them
very quickly. That is why our tendency is to go for cheaper things.

But if we go for the eco-friendly things which have invested in better technology, then, little bit
more costly but it is better for overall quality of life. Then, the new technologies and fuels are
there. So, sometimes people have some inertia, they have some doubts. We do not know what
kind of, whether it is reliable or not.

Those kinds of doubts are there. So, people wait, okay, other people will buy, only then I will
also buy that battery operated vehicle. Those kinds of tendency is there. Then, on-road fuel
economy. So, the consumption due to congestion is more. When speed is more, the congestion is
more, then consumption of fuel is more as we have discussed it several times. So, the poor road
should not be there. The quality of road should be very good so that smooth flow of traffic must
be achieved. The, eco-driving. Like, fuel efficient driving behavior. So, the driving behavior also

play important role in emissions, the total emissions.

(Refer Slide Time: 19:11)



I @@
Behavioral aspects 2/2

* Driving behaviour with new types of vehicles
(Hesitation while using in various conditions)

* Driving rebound effects (Easy & cheap travel
also encourage more travelling)

* Vehicle choice-related rebounds (Over/high
capacity vehicle in case of cheaper fuel)

* Company behaviour (Unnecessary freight
movement)

Source: (IPCC, 2014)

Then the hesitation using the new types of vehicles. Every time this happens. So, slowly people
change the behavior. Then, the driving rebound effects like easy and cheap travel also encourage
more travel. So, if more travel, then again, for example, road network if you are increasing, so

more cars are there. Then again, emissions increase.

In Delhi, this has happened in way. Like, even if CNG was implemented later on, after some dip,
again, emissions increased because the sheer number of vehicles increased. Then, vehicle choice
related rebounds like over or high capacity vehicles in case of cheaper fuel. So, those indirectly,
they can really contribute to the emissions. Then company behavior like, unnecessary freight
movement may be there. So, if logistic related planning is not better then again emissions may be

more.
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Well, there are then several barriers and opportunities of mitigation measures. So, they are
discussed in these tables. And you can see in detail, related to like, battery operated vehicles,
what are the barriers like, if charging infrastructure is not there then again people hesitate to buy.
So, if infrastructure is created, then people will be having more motivation to buy those kind of

vehicles.

So, opportunities are there. Decarbonized electricity, then subsidies may be there. On, | think
recently there are many advertisements from different state governments. They are promoting
these electric vehicles. So, they are not charging road tax or registration tax. They are giving
even subsidies for two wheelers, like, 20,000, for four wheelers, 1.5 lakhs. So, those kind of
promotional policies are there. So, opportunities are there for this sector. Lot of opportunities are
there.
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So, we have discussed these kind of barriers and opportunities in comparison to like energy

intensity of efficiency technologies.
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So, these are tabulated in this. You can go through in detail. I will just skip them because this is

all those kind of things which we have discussed several times.
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Then, there are like, policy frameworks for decarbonization of the transport. So, you see like,
special planning, IT based communications, or car sharing, all those things we have already

discussed. So, these are the policy frameworks we should focus upon.
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Passenger transport Decarbonizing options

+ Safe Cycle lanes, pedestrian zones and walkways
* Tofacilitate short distance travelling without vehicles (Car free zones, bicycle renting/hiring
schemes)
¢ Banning cars from city centres and/or regulating vehicle speeds and out-of-
town park and ride schemes
+ Todiscourage the use of passenger cars in the city.
* Excluding vehicles unless they have more than one passenger from specific
lanes on busy roads has been tried in some cities.
This approach has the potential to reduce the emissions per

pavss.engerkilometre, but has not been widely adoptgd,
* Incentivised access to relatively low-price public

transport (trains, buses, trams anﬂW

*  Ex.Incases such as Luxembourg ‘free’ public transport which
produce lower emissions per passenger-kilometre than passenger
cars or motorcycles Source: (EASAC, 2019)

Then, if you talk about passenger transport decarbonization options, so like safe cycle lanes,
again, we have discussed this several times when we were focusing on non-motorized kind of

things. So, the cycle lanes, pedestrian zones, walk ways, all those help people to decarbonizing



because they are not using these two wheelers or four wheelers, then emissions are automatically

less.

So, similarly, like banning cars from the city centers. Again, we have seen these examples like,
London, there is congestion tax city center kind of policies are there. So, you can see these low
price public transport trains. We have discussed this again and again. So, | will not like to give

more time on those things.
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* Coordinated intermodal transfers with easy-to-use
information systems (ICT platforms) and multi-operator
ticketing systems to encourage the use of public
transport

*  Ex. Inter-city trains linked to local trams or buses for the ‘last
mile’.

* Charges for parking and for vehicle access to city
centres

*  Ex. Congestion charge.

*  Low-emission zones together with transport
management schemes aiming to limit transport
emissions in highly congested or polluted areas.

Source: (EASAC, 2019)

Charges for parking and vehicle access to city centres, congestion charges. We have discussed all

those things so these are the repetition but because these are the important part of

decarbonization, that is why they have been included in this particular thing.
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Now, if we compare, like conversion efficiency of electricity used in battery or electric vehicles
or these fuel cell vehicles or synthetic fuel ICEs, internal combustion engines, so you can see like
overall conversion of the power transmission is 69 %, maximum in battery operated electric

vehicles. Whereas in fuel cells it is only 26 % and in internal combustion, IC engines, it is only

So, it makes lot of sense if we go for electric, battery operated electric vehicles. So, these
transmission power efficiency, we are achieving very high. So, that means with the same energy,

we will have the, the mobility much more than, in comparison to other transportation modes.
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Coupling between transport, electricity, buildings and

industry sectors

* The figure shows that low-
carbon electricity can be
supplied to consumers in the
industry, buildings or transport
sectors.

* Inacompetitive market, it
should be supplied first to
consumers who are willing to
pay the highest price.

+  Topromote decarbonisation, appropriate incentives should be put in place to
ensure that the available low-carbon electricity wiHl be supplied first to those
consumers from the industry, buildings or transport sectors who can deliver

the biggest GHG emission savings for a given cost Source: (EASAC, 2019)

Well, when we couple this transportation electricity in buildings and industry sector, then lot of
decarbonization related things can be really achieved. So, when we like, solar pans using, in the
buildings as well as renewable sources, so whether you are using in buildings, lighting et cetera,

or in the transportation sector, that really helps in decarbonization.
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So, comparison is very, you can see, very visible. Like, range of the life cycle CO 2 emissions
for different vehicles, and the fuel types, when you see, this petrol and the diesel, so this much is



there. The values are like, average for a particular, this total, 220, 000-kilometer travel or life

cycle, you can see.

So, the diesel and petrol, they are having around 250 CO 2 emissions grams per kilometer, when
we talk about life cycle. Renewable electricity is very less. Around, between 50 to 100. So,
again, this is also visualization of benefits of, in terms of decarbonization.
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The Avoid-Shift-Improve (ASI) Framework

AVOID SHIFT IMPROVE
the need for (motorized) | to more environmentally friendly vehicles’ energy efficiency
transport transport modes and Carbon intensities
* Ex. By improvingurban *  Ex. Walking, cycling or publictransport | * Ex. By promoting electric
planning or by improving by improving infrastructure and making mobility or other
logistics publictransport more attractive alternatives

Source: (New Climate Institute, 2020)

Then we talk about like Avoid-Shift-Improve framework. So, avoiding like those kind of
logistics, which are more of nature, motorized, shifting towards working non-motorized ways.

And improving like, mobility of electric based kind of things.
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European Academics Science Advisory Council (EASAC)

recommended actions by Policy-makers

*Avoid and contain the demand for motorised transport, and reverse EU policy that
‘curbing mobility is not an option’.
Shift passengers from private cars to public transport services (trains, buses, trams, etc.).
+ Shift more freight off the road and onto railways or waterways.
Improve/introduce regulations during the transition period to limit consumer demand for
oversized vehicles and oversized ICEs.
Improve the average emissions performance of all passenger cars and LDVs during the
transition period.
Improve/increase the rate of market penetration of BEVs and
PHEVs for passenger transport as soon as possible.
Improve/increase the penetration rate of low-carbon electricity
generation in the grid urgently.

Source: (EASAC 2019)

So, these are the ways we can do, recommendations, based on the recommendations by European

Academic Science Advisory Council. So, they have given these kind of suggestions, which can

be easily implemented in transportation sector.
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European Academics Science Advisory Council (EASAC)

recommended actions by Policy-makers

¢ Avoid and contain the demanq and regulation of electricity markets and tariffs that apply
‘curbing mobility is not an opt
Shift passengers from private e on the use of biofuels, biogas, natural gas and methane for
* Shift more freight off the road

Improve/introduce regulationor the development of technologies for producing synthetic
oversized vehicles and oversiz

Improve the average emissionf investments in ICT and autonomous vehicles.

transition period. : 4.5
ions for long-term emission

Improve/increase the rate of r, ; . ; ;
m policy commitments to invest in
PHEVs for passenger transport

) erdisciplinary research.
Improve/increase the penetra
generation in the grid urgently

Source: (EASAC, 2019)] Source: (EASAC, 2019)

So, that way, we can improve the efficiency of transportation.
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How to access obstacles to Low carbon solutions?

Information

: Behavior Resource :

Incentive assessment access Policy design
assessment assessment

assessment

Are incentives inappropriate?
Are decision- Are behavior Are resources

markers il biases and access 10
informed? impairing 1esources too Wh
0 hat policies should

Because of Because of (e. people action? limited? be implemented?
market failures? qoverment do not know leg leg, lackof .
(e, unpriced failures? about existing preference for access 1o

ex(emlahrv (eg. poor law technologies) status quo) credit)
rincipak-agent enforcement)

issue)

Source: (World Bank, 2015)

Then, how to access obstacles to low carbon solutions? So, these are again, ways which can be

implemented in behavioral assessment or resource assessment or policy designs. So, that can
help again for decarbonization.

(Refer Slide Time: 25:40)
I @4

Decarbonizing efforts for Indian Transportation Sector

Source: (B.N. Puri, 2016)

Now, if we talk about the case study, like Indian transportation sector, how do we, going towards

decarbonizing efforts, what are the efforts which are, we are making for decarbonizing the Indian
transportation sector.
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An Overview of Indian Transportation

Transport sector in India is

‘ Transport System in India comprises distinct modes such as responsible for 13.5% of
the country’s energy-
Inland related CO, emissions,
Road Rail | Air ‘ s(;:.mg.l Water 5 7
L | ShIPPIN | ransport with road transport

accounting for 90% of the
- | sector’s final energy
Passenger Traffic Share Freight Traffic Shan consumption,

Source: (B.N. Puri, 2016)

So, you can see like, passenger traffic here, on road it is 89 %, rail it is only 10 %. You can see.
So, the huge scope is there for decarbonizing the road transportation sector. Similarly, in freight

traffic also, only rail has 31 %. Road still has 63 %. So, again, huge scope is there.

If we can shift freight from road to the rail or inland water ways etc., like, these coastal shipping
is there, 7 %, but huge scope is there in inland water ways, in the rivers, etc. If we can have those
kind of infrastructure, lot of scope is there for shifting this freight from the road to rail, as well
as, if we can have integrated approach, then we can go for inland water ways also. So, there is a

huge scope for reduction of transport related emissions from the road sector.
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Transport sector emissions in India (1990-2015)

e
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O ' Y& + India’s total CO, emissions from

0l m fuel combustion have grown by
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293.8% 030 + Transport sector emissions have
HANGE IN TRANSPORT
SECTOR EMISSIONS G ‘ . 6 grown at almost the same rate,
1950-2015) 23 increasing nearly 300% over the
0.44 620 AVERAGE
same period.
SHARE OF TRANSPORT EMISSIONS TRANSPORT EMISSIONS
IN TOTAL CO, EMISSIONS (2015) BY SUBSECTOR

12.31%

o WORLD AVERAGE
- 20%
G20 AVERAGE
Source: (GIZ, 2018

So, 1990 to 2015 comparison is given here. So, the total emissions like, 294 %. This has grown

since 1990. So, this, this kind of path is there. If we can reduce this path of carbonization towards
decarbonization, so benefits are much more.
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Priority Action areas for Decarbonizing Transport sector

* Sustainable and Innovative Urban Planning
+ Example of Copenhagen’s urban development plan and Curitiba’s master city plan
* High quality and Safe Non-Motorized and Mass-Transit public transport
infrastructure and services
+  Example of policies such as London’s congestion and Ultra-low emission zones, Singapore’s
walkingand Cycling plan, Bicycle Infrastructure in Netherlands etc.
* High quality Railway Infrastructure and services
* Japan’s Railway system made up of Public and private services
ensures competition and mobilisation of private funds and
affordable prices, Aviation tax in U.K
* Electrifying all Road transport fleets
*  EVsupport package by China, Credit based Quota programs in
Chinaand California, Behavioural incentives for Evs in Norway etc.

Source: (New Climate Institute, 2020)

If we talk about like priority actions which are related to decarbonizing the transportation sector
in India. So, the highway must be of good nature, urban planning should be of good nature, then

high quality railway infrastructure can be there for services and we are having collaborations



with the Japanese technology and other mast transit related public transportation system, metros

etc., are there.
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Example of Renewable energy options in transport

Conventional

drives
(internal
combustion engine)

ll ¢ s %

Gaseous and liquid W Gaseous and liquid
Biofuels \ Renewable electricity
“ based hydrocarbons
Energy \ |

transition Power
intransport v
Electric vehicles and I /f Fuel (ellvem(les
renewable ele(lnmy A thatuse
(incl. off-vehicle charging /‘J electricity based
hybrids a W hydrogen

catenary veh (w

Source: (GIZ, 2018)

So, we can see the examples for renewable energy options in transportation sector. So,
conventional drives, internal combustions engines to alternatives drives, electricity vehicles, et
cetera. So, this representation is there, how can we go for transformation from IC engine to
battery operated vehicles.
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Action Plan areas for the Rail-based & Road-based Scenarios

for India-2050

The maturity indicator assesses how long a policy or set of policies Rail based
have been in place and investigates whether the policy has had the scenario

intended effect. Essentially, the indicator assesses the degree of
certainty to which a policy will do what it is drafted to do, based on

how proven the policy is.
i it 0 Road based

* Theimpact indicator assesses the emissions mitigation potential the scenario
policy or set of policies has or could have. The indicatoris also
informed by the historic performance of the policy, where such
informationis available.

foe

+ Thereplicability indicator assesses whether the identified policy has
already been replicated in other areas/countries, as well as the
extent to which the policy could be replicated in India - while taking

into consideration legislative and socio-economic context. w3000




Then, if we talk about action plans up to 2050, so the rail-based and road-based scenarios you

can see. So, there are certain indicators which can be used for shifting towards that road-based or

railway-based.
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Applicability and Scalability of Action Plan areas in India

High applicability
Medium applicability
No applicability

As Urban planning processes are long and

\ |
N\ "
Sustainable and urban planningto  |Develop sustainable Copenhagen’s Urban . complicated (Copenhagen began implementing the
o Plan ¢ five-finger plan around 70 years 2g0)
205 Mt CO.e /)tu in 2050
ing. andsale ] shift away from passenger cars London's congestion and Such a policy framework requires the availability or
rised and and freight it I 0nes creation of a central coordinating agency. Transport

[infrastructure and services

00

155 M2 COe 20m
Iyearin 2050 COze fyear

in 2050

Source: (New Climate Institute, 2020)

Offer integrated transport  The Finnish act on transport _, services planning and coordination s currently very

services and encourage the use services ¢ scattered across modes
of public and shared services

Improving walking Singapore’ walking and

infrastructure cycling plan

Improving Bicycle inthe
Netherlands

Funding and developing Funding affordable public

affordable public transport  transportin the Paris
metropolitan region

So, you can see like, sustainable and urban planning to counter-act urban sprawl. So, these kind

of values are there, which can be

seen. So, in urban planning, which are long and complicated,

like in Copenhagen, this implemented for 70 years ago. So, it is a very long, long kind of

planning but we have to do, consistent efforts are to be made and we have to be patient to

achieve those goals.
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High applicability
Medium applicability
No applicability

\
[High quality rallway infrastructure  |Build sustainable long-term  France’s decision to

land services infrastructure infine with ~ reconsider Marseill’s
climate targets and the Paris  awport expansion
agreement
Develop and support railway  Japan's radway system J» Highmode share for railways
infrastructure and services o
Establish a level-playing field  The UK's aviation tax N )
195t oM playing The UK is an island state, and thus reliant on air travel,
eles oAl and tax ai travel to imit an /
\ 05 e exponential growth of ai travel yetit was able to enforce an air ticket tax.
[Electrification of all road transport | €V uptake financial support  The Chinese EV support
Ivehicl fleets package package
Supply-side measures to China and Cabornia’s
increase EV uptake credits-based quota
programs
Behaviouralincentives for zero Norway's behavioural
emission vehicles incentives for EVs
Bk S improve €V charging Caifornia & Chinese €V
Oefyer O fyerr infrastructure infrastructure
in 2050 in 2050

Source: (New Climate Institute, 2020)

And then, if we talk about like Railways, et cetera, so, again, which kind of mobility or modes
we are giving emphasis, that can be seen from best practices around the world, and how can we

achieve those reductions in GHG emissions.
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The “Rail focused scenario”; Current & the Future

@ 211::;(::::;?:;:2”“ emissions to zero <—j The “Rail focused
scenario” explores a
Innovative urban planning paradigm shift towards
Cidnicaiad safe and reliant public
transport, and shifting
freight towards rail.

g

Current Policies
1170 MCOze/year

g

550 MtCOse/year

Improved Efficiency
65 MtCOse/year
e

7!

195 MCOe/year

Al ative Fuels
150 MtCOze/year

0
2015 2020 2025 2030 2035 2040 2045 2050 Emissions reductions by 2050

Passenger and freight transport emissions MtCOse/year

Source: (New Climate Institute, 2020)

Like, rail focused scenarios you can see. Innovative urban planning 205 metric ton of carbon

dioxide equivalent per year. And model shift 550, improved efficiency 65.
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The “Road focused scenario”: Current & the Future

“ Road focused scenario
Getting Indias transport emissions to zero <*_ The “Road focused
H 120 scenario” explores a
Current Poli peveyative urban plannis .
: Correat Polches fﬁo‘f.lf" pa future reliant on road
2 % St W transport that is driven
improved ffidency | by a growth in personal
vehicles and trucks.
600
-‘; S0 MLCOze/yea
§ idaiso S
300
i oo
2015 2020 2025 2030 2035 2040 2045 2050 Emissions reductions by 2050

Source: (New Climate Institute, 2020)

Whereas road focused, you know, this is values 205, 40 and 570, electrification. So, lot of

advantage is there, lot of scope is there for reduction in road transportation.
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Nationally Determined Contributions (NDC) target by India,
2030

@ AMBITION

NDC target EV deployment targets
Committed to reducing the emissions intensity of GOPby  « 30% electric car sales by 2030.

33-35% in 2030 compared to 2005 «100% BEV sales for urban buses by 2030.
Transport realated target e ———

Increase the share of raiways in total land transport from
36% to 45%

Targets at national level

Transport related measures

« Promotion of hybrid and electric vehicies India does not have a specific national emission

+ National policy on biofuels target for the transport sector, but the National

" Passanger car sk affcarcy standends Electric Mobiity Mission Plan 2020 aims to achieve

« Construction of metro lines, urban transport 3 30-35% share of (NG vehicles in new vehide sales
and mass rapd transport projects by 2020 and foresees 5-7 million electric vehicles

« Promote growth of coastal shipping by 2020.

and inland water transport

Source: NOX. National Elctric Mobiity Mision Plan 2020; EA €V Outiook 208
Source: (GIZ, 2018)

So, that we have seen in other values also. Now, nationally determined contributions target by
India, so these are the target. Like, 30 % electric car sales by 2030 should be achieved, 100 %
battery electric vehicles sales for urban buses by 2030. So, lot of efforts are being made at the
national level.
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I
Implementation status of NDC target in India: Mobility

Mobility

¥ National programmes to sup-  Expansion of metro rail systems
port shift to public transport  Smart Cities Mission
Atal Mission for Rejuvenation and Urban ransformation
Urban Green Mobility Scheme is awaiting approval

v Measures to support low- Dedicated Freight Corridors (DFCs) for rail freight
carbon freight logistics Various initiatives to support Coastal Shipping and Inland Water Transport
Development of multi-modal logistics parks (MLPs)

National measures to support No support measures at national level, but transport bill to be passed in
new mobility services 2018 includes requlatory measures related to ,taxi aggregators’”

¥ National measures to support National Bicycle Sharing Scheme incl. various guidelines and toolkits
non-motorised transport

Road charges No general charges at national level

Source: (GIZ, 2018)

And all states are also coming with new policies, new majors, new programs, which can help the

people shift towards less polluting vehicles or these kind of renewably energy charged kind of

infrastructure and mobility.
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Implementation status of NDC target in India: Mobgy

Mobility

¥ National programmes to sup-  Expansion of metro rail systems
port shift to public transport  Smart Cities Mission
Atal Mission for Rejuvenation and Urban ransformation
Urban Green Mobility Scheme is awaiting approval

v Measures to support low- Dedicated Freight Corridors (DFCs) for rail freight ©

carbon freight logistics Various initiatives to support Coastal Shipping and Inland Water Transport
Development of multi-modal logistics parks (MLPs)

National measures to support No support measures at national level, but transport bill to be passed in
new mobility services 2018 includes requlatory measures related to ,taxi aggregators”.

¥ National measures to support National Bicycle Sharing Scheme incl. various guidelines and toolkits
non-motorised transport

Road charges No general charges at national level

Source: (GIZ, 2018) 2018)

So, these are the implementation status, which can be seen in these tables.
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Conclusion

* Decarbonizing the Transportation sector is very crucial to meet the Global
climate targets for 2030 and 2050.

+ Transportation sector accounts for nearly % of the global energy-related GHG

emissions in 2019.

* Theincreasing energy demand and the growing number of vehicles on roads are
the main obstacles.

* Policy regulations should ensure targets for reducing
Carbon emissions during the lifecycle of transport
infrastructures as well as during the management and
operation phase through technology improvements and
alternative sustainable measures.

And ultimately, we can see that this transportation sector accounts for around one fourth of the

total global energy related greenhouse gas emissions. So, huge scope is there, if you see this
2019 data. And the increasing energy demand and the growing number of vehicles on roads are

the main obstacles.

So, we can go for better policies which can promote the public transportation system, non-
motorized, so urban planning has to be that way, like, people feel to work whatever activities
they want to do. They do not need any kind of vehicles in that way. So, those kind of planning
majors are to be there. So, decarbonization effort is basically an integrated way should be
adopted so that we can achieve decarbonization in all sectors including the transportation sector.
So, accordingly policy and programs have to be adopted by each country.
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information. So, thank you for your kind attention. See you again. Thanks a lot.



