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Circular Economy in Transport Sector
Hello friends. So, you may recall that this circular economy related conceptual understanding we

have already gone through. Today we will discuss about the application of circular economy in
transportation sector. So, on the basis of this content list like what is the need of circular
economy in transportation sector and how can we apply this concept of circular economy so that
in different kind of parts of the transportation sector or segments of the transportation sector like
vehicular design or transportation infrastructure or mobility planning and transport related

policies, vehicular manufacturing, all those things.

We will also discuss one case study of Kera which one district in Espoo city of Finland and little
bit two or three other cases within this, apart from this case study that will give us feeling of the
importance of application of circular economy and how it can help to boost the transportation

sector with environment friendly approach. So, that way we will conclude at last.
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Need of CE in transport sector

+ With economic growth & development, mobility systems are
under increased pressure and without a change of approach,

will result in negative externalities.

+ Transport sector a key contributor in emissions, resource
consumption,

+ Adoption of CE concept will support the overall economic,
environmental, and social prosperity of the city.

So, if you come to the need of circular economy in transportation sector, basically as you know
that when economy is growing and development is occurring across different kind of economic

sectors and in that growth the transportation sector plays very crucial role. So, so much pressure



increases when economy grows then mobility systems also grow. So, the pressure increases on

all these resources which are part of the transportation infrastructure and transportation sector.

So, if we do not pay proper attention to the transportation sector then several negative
externalities emerge out of that, like pollution and the land use related issues. Those kind of
things, and then you know the transportation sector is key contributor in air pollution emissions,

greenhouse gas emissions and resource consumption and energy consumption basically.

So, that way if we can address this through circular economy, we can do a lot of saving in terms
of resources and energy and we can significantly reduce the emissions. Plus, the adoption of
circular economy and this concept of circular economy that can support the overall economic
growth and the environmental protection and the socioeconomic prosperity of the city or state

wherever we want to apply this circular economy concept.
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Need of CE in Urban mobility system

+ Mobility is a key urban priority

* ltis central to how a city operates, and has a significant impact
on quality of life, the local environment, and resource
consumption,

+  Effective urban mobility systems can be enabled by
accommodating all modes of transport,

+ Adoption of CE concept will optimize the transport sector by
integrating mobility planning with the spatial planning while
improving products and services.

Plus, you know like in urban mobility if you want to focus the circular economy then as you
know that in urban areas the mobility is the key factor, because whenever you want to interact
with people or you want to serve the people through transporting goods or services, so the
mobility is the part, without mobility you cannot give most of the services or transportation of

the goods.



Then if we see like cities are planned or how do they operate then there is significant impact of
the transportation type of infrastructure and what kind of transportation modes in the city we are
using. So, the effective urban mobility systems, it is very importance for accommodating
different kind of modes of the transport so that the integration happens in an optimum way.

Also, the adoption of this circular economy concept, it will optimize this usage of the
transportation sector, integrating different kind of planning, roots of the transportation, plus as
we see that modes and other services, whether like not only these economic activities but also the

passenger related transportation and goods related transportation.

So, if we talk about the adoption of circular economy in vehicle's manufacturing, so design part,
manufacturing part, all these things, so this can really help us to, like repairing related activities

or reuse or re-manufacturing and recycling of the components of the material.

Because this concept is basically focused on minimization of the resource's consumption. So,
that is why this reuse, recycle and repairing related, means design should be like that, so that the
reuse and recycle of different parts of the vehicle are easy, and repair can be done properly so

that the usage of the vehicle can be up to its lifespan properly.

Then if we consider like how vehicles are designed, so that we can easily not only the repair but
also different kind of usage, they can be used, different parts can be removed and recovered, all
those things, and the energy related issues, if we think about, then also energy kind of, these
waste parts or the disposal, those kind of energy related issues we can easily address if we are

not discarding those parts. Because then you can reuse them.

So, the energy consumption which was required for disposal of some material or for land use,
that landfill related issues that will be kind of minus in that, so this is win-win situation. When
we talk about further in this area of vehicle manufacturing so the designing of the vehicles have
to be properly, in terms of adaptability with the availability of the resources from the old

vehicles. So, those kind of design aspects we have to consider.

Plus, the usage of different processes like you want to re-manufacture something, so that way if
simplistic design is there it will help, otherwise complicated designs will really make it difficult

to draw certain materials, which can be reused or recycled. So, the design must be simplistic,



kind of a thing and modular related design is really helpful, because then you can easily swap
and you can, some material, for example a battery, if it is not fixed then you can just remove the
battery, you can put the new one and this old battery can be recharged or it can be used for

extracting some material.
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Strategies for vehicle manufacturing in CE

+ Designing vehicles for adaptable and shared use
+  Maximum use potential and the ability to remanufacture
* Modularity, in which parts can be swapped in and out, and/or

space in the vehicle can be reconfigured, can enable longer use
while responding to the user’s needs for changes and repair

* Flexible interiors in freight vehicles can be designed to support
the simultaneous delivery and collection of goods and other

uses as per needs

Similarly, like interiors must be also flexible in the sense of design sense and the usage and
operational. So, that simultaneously you can use different kind of services as well as

transportation of goods.
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Example of CE in vehicle manufacturing

+ Car manufacturer, Renault adopted CE concept n
(57‘ RENAULT

* Variety of materials including copper, steel, textiles, and )

plastics taken from ‘end-of-life vehicles’ (ELV) and put

into new vehicles with the same level of performance as

virgin materials

+ Currently, 36% of the total mass of a newly produced
Renault vehicle in Europe is made from recycled
materials, and 85% of an ELV is recyclable.

For example, there is this initiative in case of Renault company, where this car manufacturing

company it is, so, for variety of material which can be taken back like copper steel, textiles or
plastics, end of the life vehicles, it is the concept which have been used. So, around 30 percent of
the total mass of newly produced Renault vehicle sin Europe is made from recycled material

from the old one, and 85 percent of this end-of-life vehicles is recyclable.

So that design concept is really helpful. So, in that sense if we think and adopt innovative
procedures and ideas then this circular economy concept can easily be implemented at the floor

level as well as on the road also.
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When we talk about adopting this circular economy and manufacturing, so this is the pictorial
representation which can give a good idea like renewable energy sources should be used for
energy and then electric and silent propulsion kind of technology we should go for. Autonomous,
yes, it is possible and then you can see that all these activities are designed in such a way that
optimization happens in terms of material utilization in minimum and energy utilization

minimum plus recycle of maximum of the vehicle parts.
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Adoption of CE in transport infrastructure

+ Designing transport infrastructure for adaptable use

* Usage of construction material which have minimum negative
impacts and material can be reuse after completing its life

* Dynamic design of infrastructure

Example: Dynamic street-use restrictions which promote specific
transport modes at certain times of day (prioritizing road space
for bikes indicated by LED lights in the road, or freight-lane
restrictions).

+ Simple and low-cost design interventions provided such as
moveable street furniture




When we talk about the infrastructure of the transportation sector, so how can we adopt this
circular economy in infrastructure. So, again this usage of construction material which have
minimum negative impact and material usage can be minimum and it can be reused, and it can be

reused up to the completing of its life, up to the end of the life.

For example, like design of the infrastructure can be dynamic in street use related restrictions, so
that you can propagate only one kind of vehicle category so that mixed population is not there

otherwise sometimes it results in reducing of the speed and congestion, those kind of things.

Then simple and low-cost design interventions are needed for that infrastructure or street
furniture also. So, that walk-ability is not affected, easily it can be moved, when somebody is
moving and walking in the street like restaurants are there and only walking is allowed in that

way. So, those integration of other service-related issues should also be considered.
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Adoption of CE in mobility planning

* Compact city development for effective mobility

Develop infrastructure in a way which promote environment
friendly mobility such as walking, bicycling

TOD s also a part of CE concept adoption in mobility
planning for urban areas

Example: Transit orientated development in cities or walking
friendly infrastructure

When we talk about mobility planning, so basically, we develop this infrastructure in a way
which promotes environment friendly mobility, like walking, bicycling, so it is also healthy, we
have discussed this issue earlier also, and this transit-oriented development is also part of circular

economy concept, because it helps in utilization of resources in optimum way.

Most of the population are nearer to the public transportation system, high rise buildings and

then open grounds and all those resources, optimization is achieved, and then also like you can



have walking related tracks or cycling tracks, it also help in kind of interaction and community

based activities.
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Example: London Walking Plan 1/2

* By 2030, congestion is projected
to cost London GBP 9.3 billion a
year.

* To counter this, the city is rolling
out an extensive transport plan,
which includes a dedicated
walking action plan aimed at
adding 1 million additional
walking trips a day.

Image source: intelligenttranspoet com

When we talk about one example of London which is planning for walking street or walking

stretches, so by 2030 they are projecting that this congestion of traffic, it can cost around 9.3
billion of the Great Britain pounds per year, it is a huge cost. So, how to address those kind of
congestion related issues.

So, to counter this kind of problem which will be there otherwise, so they are rolling the city into
extensive transport plan, which includes like dedicated walking action plan and 1 million
additional walking trips a day, that kind of aim and objective is there. So, this is a very ambitious

plan so that this congestion related things can be avoided.
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Example: London Walking Plan 2/2

¢ The city will invest GBP 2.2 billion to redesign
streets, install better signposting and maps, add
more pedestrian crossings, as well as improve
public transport.

* Analysis shows that a walkable London is
significantly more land-use efficient, can save up
to GBP 1.6 billion in public healthcare costs,

increase retail sales, reduce emissions, and
increase social cohesion and living conditions

Image squrce; London. gov, uk

Well, so in this particular plan or action plan and it is also like with the concept of circular
economy. So, it will be required around 2.2 billion investment for redesigning of the streets and
installing some better sign posting and maps, so that people do not get confused or they have
proper signage, movement becomes smooth, and more pedestrian crossings can be added and

public transport related systems can be improved, so a lot of investment is needed.

But that loss of 9.3 billion can be avoided with this kind of investment. So, still it is beneficial
strategy you can say. Then this walk-able London significantly think about land use efficiency
and it can save around 1.6 billion pounds in public healthcare, because when people are walking
they are becoming healthy. They will visit less to the doctor or hospitals. And like this retail
sales, reduction of emissions and increase of social cohesiveness and the living conditions, so

that way a lot of benefits can be received through this particular planning.
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Adoption of CE in mobility planning

* Urban freight strategies for effective reverse
Planning the freight movement in an optimized manner

Coordination between various delivery/logistic companies
s0 that resources used are minimum and it will also reduce
the emission value for per kg logistic transfer from one place
to another.

When we again continue about this adoption of circular economy in mobility planning then the
freight movement is also one way where, one area where optimization is needed. So, the
coordination between various delivery and logistic companies, so that resources are minimized,
the utilization of resources are minimized and it can be reduced, those emissions reduce like per
kg logistic transfer from one place to another. So, that integration kind of thing is needed to

apply the concept of circular economy.
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Example: Paris’ logistics hotels and inner-city green freight
1/2

* Parisis bringing logistics facilities back into the city with
the use of so-called ‘logistics hotels” in high-density areas.

*+ These urban hotels help to reduce heavy vehicle use and
the associated negative impacts, such as emissions and
noise, while increasing the productivity of the delivery
services.




When we talk about one example, the related example, so one is like Paris is aiming for logistic
hotels and inner-city green freight kind of a thing. So, this is a fancy name of warehouses but
basically, they are bringing back those logistic related facilities back into the city with the use of
logistic hotels and high-density kind of areas there, but they will do in a very innovative way. So
that they can reduce the heavy vehicles usage, they will not allow those heavy vehicle there, so

there will be another kind of logistic infrastructure.
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Example: Paris’ logistics hotels and inner-city green freight
2/2

* Parcels from suburban logistics centers are pooled at the
‘logistics hotels’ via freight train services or a limited number

of larger delivery shuttle-trucks

*+ From there deliveries are made in smaller, lower-emission
vehicles such as electric tricycles that can carry up to 180 kg.
The space in these ‘logistics hotels” is rented out by the city at

a favorable rate, but requires delivery firms to use low

emission transport modes

Like they will have, in suburban areas some logistic centers where they will pool, then they will
take to these warehouses or logistic hotels and from there if you want to distribute. So, only the
single point of the collection is there, those heavy vehicles will not roam around in the city so
that this traffic congestion related problem can be avoided, emissions also avoided.

So only in these warehouses or these logistic hotels, things will be put and from there, like from
post office, postman goes and gives door to door letters and parcels. Similarly smaller vehicles,
small sized vehicles which emit less, rather electric vehicles electric tricycles kind of a thing,
they can carry 180kg weight, those kind of things. So, that will be used. So that way we will not
have much emissions and it will be very environment friendly. So, this is one innovative way in

that sense.
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Adoption of CE in mobility planning

+ Resource flows (capital & material)

Designing and planning of mobility in a way which will
minimize the resource utilization in terms of capital and also
resources.

A public transport system may carry greater number of
people at a time with less investment and lesser emissions

The another thing, if we talk about like designing, planning of the mobility in a way so that the
utilization of this capital is also minimized, not only the resources but other related activities, and
the public transportation system can carry greater number of people at time, with less investment

and less emissions.
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Example: Potential benefits of CE in transport sector of
China

+ Circular economy opportunities could reduce the total
cost of access to mobility by CNY 12.6 trillion (USD 2
trillion) in 2030: an improvement of 36% over the
current development path

* Implementing circular economy opportunities would
result in a decrease in consumption of non-renewable

resources, including fossil fuels, by 49% in 2030 and 71%
in 2040

Source: Ellen MacArthur Foundation, The Circular Economy Opportunity for Urban and Industrial Innovation in Chwna (2018)

So, when we talk about like how much benefit can we get out of this application of circular

economy, so one example can be there which is from China. They are going in a big way to

apply circular economy concept in transportation sector and they have calculated that this



circular economy opportunities, to reduce the total cost of access to the mobility is around like U.
S. dollar of 2 trillion in 2030.

And improvement of 36 % over the current development path. So, that is the big advantage.
Also, by implementing this circular economy opportunities it would result in decreasing of
consumption of known renewable resources like fossil fuels, by 49 % in 2030 and 71 % in 2040.
So, you can visualize the great benefits when we implement the circular economy concept in

transportation sector.
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Example: Reversing car-centric mobility in Sao Paulo
+ The city's 2014 urban masterplan includes a focus on the urban

mobility system to expand public and active transport modes.

+ The intention is for the measures in the plan to help increase
the number of residents living near public transport from 25%
in 2015 to 70% in 2025.

* The city allocated 30% of urban development funds towards
this effort

+ The masterplan aims to unlock economic, societal, and
environmental opportunities including supporting the
provision of more affordable housing and improving economic
opportunities for urban residents

Another example is like reversing car centric mobility in Sao Paulo. So, they are also having one

very ambitious plan in this 2014, urban master plan of Sao Paulo, they are focusing on the urban
mobility systems to expand the public transportation system and the active transportation modes,
and this will help in the residence, increase the number of residents living near public so a lot of

people which are like only 25 % in 2015. So, that will increase 70 % in 2025.

So near public transportation system in 2015, 25 % people living but 70 % will be in 2025. So, a
lot of people would be shifted towards those localities or high-rise buildings which are near the
public transportation system. So, that less amount of energy is wasted when you are commuting

to access the public transportation system.



Also, they are going to allocate 30 % of urban development funds towards these efforts. So they
are very serious for reversing this car centric mobility and going towards public transportation

system in a big way.

So, this will be a great opportunity for affordable housing, improving economic opportunities for
urban residence and many other benefits related to economic or societal or environmental

opportunities that this plan will give.
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When we see in pictorial representation. How this mobility system under circular economy
functions, so you can see like electricity, electric vehicles are getting charged from the renewable
resources like solar and wind energy, it is not based on the fossil fuel. Then TOD, transport
oriented development is promoted so that most of the people are near to the public transportation

system and they can access it easily.

So, you can see when this cycling and walking and all these things are promoted and public
transportation system is promoted so that way you go for consumption of less energy and more

mobility in that sense.
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Adoption of CE in transport Policy & regulations

* Policies, regulations and incentives can be a strong tool for
promoting CE concepts in transport sector.

* Promoting recycling of vehicles or incentive on vehicle
scrappage, high standards for vehicle manufacturing can
ensure less pollution and less resource consumption.

* Example: Scrappage policy of India adopted in year 2021 is
an example.

When we talk about the policies and regulations which help us to adopt this circular economy
then we talk about recycling of vehicles or giving incentive on vehicle scrappage and high
standards of vehicle manufacturing can ensure less pollution so if scrappage of vehicles go after
certain years then this gives the boost to that kind of economy.
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Vehicle Scranpa olicv of India Scrape value of old vehicles will
SaCiApRage R y be around 4-6% of ex-showroom

price of new vehicles which will
* Policy introduced in annual union budget 2021-22 be beneficial for users.

* Formal regulations are announced recently (August it will promote transfer from BS-

2021). IV to BS-VI vehicles in a rapid

manner.
* Ensure the scientific methods to scrap the used cars.

* It will promote material reuse.

* Timely scrappage consists incentive like no
registration fee on purchase of new vehicle which
will keep polluting old vehicles out of system.

And recently, only in this month government of India has announced this scrappage policy and
this is a wonderful example because they are aiming for, like after certain years when we

vehicles will be taken back and around 4 % to 6 % of the ex-showroom price will be given, there



are certain benefits also like, if you scrap your old vehicle and you get the new vehicle you do
not need to give this registration charges. There are many other these kind of incentive related

policies.

And this huge benefit will be to the government. They are estimating that around 40,000 to
50,000 crore rupees will be there from this economic activity new economic activity will be
emerging out of this policy, and it will also promote like transfer of Bharat Stage IV technology
to Bharat Stage VI kind of vehicles. So in a rapid manner we will go for very nice technology

which will emit very less amount of air pollutants and greenhouse gases.
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Case Study:
Creating a Circular City—An analysis of potential
transportation, energy and food solutions in a case district

* Partial case study has been used as example.

*+ Transport sector related results and data has
been taken.

* Impacts of adoption of CE is discussed.

Now, we come to one case study, which is like a circular city creation and analyzing this
transportation energy and food solutions in case of a district which is of Finland and this is a part
of the city of Espoo and name of this area is Kera.
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Study Area: Kera, Espoo, Finland
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* Allthe analyses were performed in Kera, which is a
new planned housing area in the city of Espoo,
Finland.

+ Kera was selected as a case district because it is a
typical example of where a former industrial area is
rezoned into a housing area with circular city targets.

+ The strategical target is that Kera is going to be an
international example of circular economy principles
implemented at the city level

So, in this city they are promoting this new plant housing area and they are selecting this
particular location because this was former industrial area and it is now rejoining as housing
area. So, the circular city targets are better planned in that way, and it is going like an

international example of circular economy, principle's implementation at the city level.
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The approach which they are using is realistic solutions for an urban case district, so the
alternatives will be used and the business modes, different kind of examples and potential of

implementation that will be taken into account and then the opportunities from a regulatory



perspective, regulatory framework. So, that will be taken, so all these things will build in one

system.
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Objectives of CE in Kera, Espoo 1/2

+ Carbon neutrality by 2030

+ Achieving UN Sustainable Development Goals by
2025

+ Emission-free public transport by 2030

* Enabling Maa$ (Mobility as a Service) for residents

And the objective of this circular economy in Kera, district of Espoo City is basically like they
want to achieve carbon neutrality by 2030 and they want to apply or achieve all UN sustainable

development goals which you know we have studied, so by 2025.

And emission free public transport by 2030, so this is a great ambitious plan and then enabling
this mass that is mobility as a service for residence. So, this is as a service rather than kind of

other burden or something like that.
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Objectives of CE in Kera, Espoo 2/2

+ Deployment of electric buses
+ Completely renewable energy production by 2030

* Emission-free district heating by 2030

* Effective utilization of waste as material and energy

* Promoting the utilization of surplus food

The complete approach is changing and the deployment of electric buses is the part of this
particular case where completely renewable energy production by 2030, this is also a big
ambitious plan, and emission free district hitting, because in Finland several months are very

cold. So, they need to heat their houses, interiors, so emission free means without fossil fuel.

| can repeat here one example, I think which | have quoted in other lecture, like in Linkoping city
of Sweden, the whole public transportation system is based on this bio-gas which is generated by
anaerobic digestion of organic waste including the slaughter house waste and the heating is done
by other solid waste like paper, etc. So, they burn it and then through steam they generate the

electricity as well as this hot water is circulated in entire city.

So, those kind of things are there. These are the approaches which are, as per environment
friendly approach and circular economy kind of a thing you can say. So, there also in this Kera
district of Espoo city in Finland, they are aiming that this district heating, by 2030, should be

emission free, that means renewable resources and those kind of things.

And the effective utilization of waste as material and energy, so maybe like Linkoping city, they
are also aiming that they will burn this, which is having a lot of calorific value, those waste
material, solid waste, they can burn and get the electricity generated plus, that hot water they can
supply. That kind of idea may be there. Promoting the utilization of surplus food. Means it is not



wastage but utilizing it to generate energy or converting into some other better products or

services.
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District of Kera City of Espoo Unbt

General attributes
Pl ) of study area
Jobs 10000

Residential loos ares V200
Bustness, service efe 147,000 1061
Energy demund

Antiial heating denand " GWhjyear

Annwal cooling demand 4
Annual electricity demand X GWhjyear
Trampostation

Numbet of (petson) trips 115693

Average trip length 1

kmtnp

When we talk about this attributes of the study area, so you can see the total area value is there,

how many jobs are there, then residential floor area and how much transportation related like
how much trips are there. So, those are the values which have been considered when designing

this particular policy of circular economy.
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(CE concept adopted) 7 .

hybrid or electric passenger car base.




And then they have created three scenarios, like first scenario is conservative one, where they are
relying on combustion of, combustion engine technology that is fossil fuel based. So, they have
deducted based on the year 2035, that approach, they have deduced that they have assumed, so
2035, figures as a, in the whole Finland, that figure they have used for this scenario one.

For scenario two basically, they are like accelerating adoption of this carbon free technologies or
circular economy you can say. So, that is like, they are having distances shorter than, in more
sparsely populated areas and alternative refueling and charging networks will develop favorably.

So, that more and more those kind of facilities they can utilize.

Scenario three is ambitious one. So, here this C concept will be adopted properly, complete
integration, in scenario two it was carbon free technology but the full C was not there. Here this
full C that is the circular economy concept is being implemented and they are saying that the
public transport should be carbon free by year 2030, and additionally they are also aiming that,
like these inhabitants of Kera district should adopt for hybrid and electric passenger car if they
are having those personal cars, then they should be hybrid or electric rather than fossil fuel based
or petrol based.
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Transportation scenarios for the Kera area in
2035

Travel mod Technology Scenario 1 Scemario 2 Scemrio}

Passenger car Flectric A ( ]

Plug-in bybrid 14 1 15

Gas b} "

Then the scenarios for this Kera area, for 2035 you can see like train 70 % public transport, so
the scenario one, scenario two and scenario three, so those values you can see, they are having

like electric 100 %, train, in each scenario they are assuming. The diesel related trains, 72 % in



scenario one, 40 % in scenario two and 0 % in scenario three, because every train would be 100

% electric based in scenario three.

Similarly, like if you talk about the buses so electric buses or gas buses or like CNG, etc., and
gasoline buses, so those values you can see and again in scenario three it is like all those buses

which are based on gas or gasoline they will be removed from the fleet.

When we talk about the passenger cars, so the diesel car and electric cars and plug in hybrid and
gas related, so they will increase in this scenario three, this electric and plug in hybrid, and diesel

will be 0. Diesel based cars will be 0 in scenario three.
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Energy consumption & emission values for vehicles

Vehicle type  Vehicle powertrain  Fuergy consumption (\Whfpkm] €Oy, emissions g/pkn]

Gasoline 0.y 93061
Diesel 035 8293
Passenger cars Gas 03 1125
Plug-in hybrid 01 23AC

Flectric 010 0.0(

Diesel 0.1 11,35

Buses Gay 019 353

Electric 006 0.0

So that way you can see the ambitious plan and this will result in energy consumption and
emission related values reduction. So, here you can see how much the CO2 equivalent emissions
are there from gasoline and from electric vehicles like it is 0, we are talking about exhaust
emissions, not the electricity production emissions, they will be there but if renewable resources
are there then this will be very less. Buses, electric buses so 0 emissions of course, and electric

trains again 0 emissions in that sense.
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If we talk about energy related consumption, annual energy consumption of transportation in

Kera district in 2035, that estimated values, so in scenario one and scenario two and scenario

three you can see, this reduction is there. If you go for scenario two or scenario three. So, that is
why scenario three although ambitious but very beneficial.
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And carbon emissions from transportation, scenario-based analysis says that it will be very less

in scenario three, so that is why this is very good and this is based on circular economy so that, in

fact this visual evidence is there that is you go for circular economy-based transportation policy



and implementation of the infrastructure then the benefits in terms of environment related

emissions will be much, because the emissions will be very, very less.
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Conclusions of the Kera study

* Inthe best case (scenario 3), the energy consumption of the
transportation in Kera area could be halved and second, the
emissions decreased to 10 % of the base level (Scenario 1)
through the introduction of cleaner technologies, mainly via
electrification.

+ Best scenario depends on various factors, e.g., on the
availability and costs of the cleaner, more energy efficient

alternatives but also on the measures and incentives

implemented

+ Significant share of the gas-powered vehicle fuel could be
produced locally using waste as energy resources.

So, in conclusion we can say, that the scenario three is the best one, from energy consumption
point of view, from emission's point of view and it will basically decrease to 10 % of the base
level, that means 90 % reduction, it is a big difference between scenario one and scenario two. If
you go for electrification as a part of a circular economy.

Then it also, other factors like cost of the cleaner, more energy efficient alternatives, so best
scenario will depend on those issues also, and which can be measured and incentives can be
implemented from policy perspective like some subsidies for electric vehicles, those kind of

things are important to promote this scenario.

And there will be like a significant share of the gas-powered vehicle's fuel, but at the local level
and the waste or energy resources interlinked like waste can be used for generating the energy
resources. So, at the local level that policy can be implemented easily.
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Final Conclusions

* Intransport sector, CE concepts can be adopted in mobility
planning, vehicle manufacturing and infrastructure
development,

+ Adoption at each step can give vey positive impacts in terms of
resource/energy consumption and vehicular emissions.

* Various approaches such as TOD, adoption of EVs, walking &
bicycling friendly infrastructure are lead us to a circular system.

* Using waste as energy resource for vehicles, recycling of
vehicles are should also be adopted for CE.

So finally, we can say that the transportation sector has a great scope of implementation of
circular economy and this concept, if we adopt in mobility planning or vehicle manufacturing or
infrastructure development related to transportation sector, there are many benefits basically. So,
we should go for that and this, even TOD is the part of this circular economy and adoption
towards electric vehicles, walking and bicycling and improving the infrastructure for those kind

of activities related to walking and bicycling, those all are part of the circular economy.

And using the waste as energy resource for vehicles like bio-gas as | gave example of Linkoping
all those things are helpful for adopting the circular economy in transportation sector. So, that is
kind of application part of circular economy in transportation sector for, in today's lecture. | hope
you are not completely, this picture is clear for you that how circular economy concept can be
implemented in transportation sector for reducing emissions and reducing energy consumption
and having better mobility. So that way this is all for today's lecture. So, thank you for your kind

attention.
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And you can go through references which have been used for making this presentation, so thanks

again, see you in the next lecture, thanks.



