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Hello friends. So, today, this is the third lecture in the series of Sustainable Transportation
Systems and today we will talk about Concept of Suitability. As you know this Sustainable
Transportation Systems has this word ‘sustainable’. So, what is sustainable? What are the
issues which are linked with sustainability? So, those issues, those aspects and various

dimensions of sustainability we would discuss in this particular lecture.
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So, these are the contents. Today’s lecture will include like what makes a development to be
unsustainable? So, that means, we would like to discuss about what is sustainable or what is
unsustainable. And then the concept of sustainable development; means conceptual
understanding, some definitions, some ideas, thoughts by several experts and goals for the

sustainable development.

After all why do we need sustainable development? What is the goal? What is the objective?
What is the aim of it? So, sustainable transport, goals and objectives and examples will be
there and at last we will conclude it as a summary. So, friends we want to discuss about
sustainability issues in terms of what is sustainable and what is not sustainable or what is

unsustainable.



You can see like in 18th century when these steam engines were invented and lot of fossil
fuel related energy sources were discovered and applied for the use and that was the era when
industrialization increased and at the same time because industrialization are based on fossil
fuels uses, urbanization also increased because it makes sense that if people live in nearer

distances otherwise you will consume lot of fuel to travel from one place to another.

Earlier what was the transportation system, it was like bullock cart or these wind related ships
or rivers using boats, etc. So, renewable resources or natural resources were the main sources
of energy but as soon as we shifted towards this fossil fuel based energy systems we started
to live together in dense populated areas which are known as cities and this is the time when
mega cities also were created as human signature or anthropogenic changes. So, like there in
50s there was only one mega city Tokyo, and later on then, now many mega cities came into
existence because people started to live in densely packed cities.
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Present Course of Development: Sustainable or Unsustainable ?

* Human’s life on Earth has been facing sustainability
related challenges, especially since the beginning of
the Industrial Revolution. Though, industrialization
contributed a lot in terms of population growth,
employment generation and wealth creation,

+ Pollution has been an essential by-product of the
present fossil fuels based economic system,

Some thought leaders argue that the development
trajectories through which Humans have evolved are at
the cost of their own future generations, thus it is
.Unsustamable in the real sense.

Source: (N Mohan Das Gandhi et al, 2006}

Well, so you can see like the pollution level was also in parallel to the uses of the fossil fuel
pollution also was a essential by-product. So, initially when industries were setup, people
used to look at the chimneys or stacks as signs of wealth creation or signs of development,
but as we increased in terms of industrialization and urbanization, lot of pollution level
started to increase and later on we found that this is not the good thing because this is the
negative externality of present development trajectory.

So, in that sense we can say that when we are using this fossil fuel related resources, we are

in a sense, means some people argue that we are in fact, decreasing the capacity of future



generation or we can say that these are the wealth which future generation also has right on,
but we are using it in a huge quantity and that should not be there. But there are other

arguments also; people say that the capacity of future generation we do not know right now.

And we do not know what kind of technology they will use in the future, so just because we
curtail our uses that may not be good thing, that means we are missing to provide good
quality life to our public. So, there are lot of debates in fact, | do not want to give you one
particular idea but I want to leave on you to discuss or to think about these issues and come to

some sort of conclusion on your own.
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Factors contributing to Unsustainable Development

*  Polluting industrialization

* Increasing economy and per capita income
with huge gap between rich and poor

* Unchecked Population Growth

* Continuous depletion of Non Renewable
resources

* (Climate Change

Well, so these are the factors contributing to unsustainable development which are like
polluting industrialization. Means, if we are having industries and they are releasing lot of
effluents in terms of waste water, and air pollutants or greenhouse gases, so these are the
polluting industries and they may be termed as unsustainable because we cannot keep on
adding lot of pollution beyond the capacity of urban air sets and water sets, all those kind of
things. Then there is like increasing economy that is a good thing.

Increasing economy is a good thing but the per capita income increased in a very parity
situation, disparity increased also, means there was, there became huge gap between rich and
poor. Earlier poor population was larger but now different kind of segments came into
existence in society like middle class and very rich people having big industries or

corporates. So, people argue about that this is not a good thing.



Because when society has very huge disparity then the homogeneity may not take place and
people may not feel good about that, but again there are different schools of thoughts and
these are debatable things. Then unchecked population growth because though it is a good
sign that we could have more people because of science and technology, we could have good
medical facilities and that way we could have also accessibility to food also and that

increased our survival chances.

So, this is a good sign that population increased but the negative impact became because as
per the increase of the population the infrastructure did not increase simultaneously and you
will find that in cities there are so many poor people living in suburban areas or in slums, it is
a pathetic situation there if you look at their quality of life. So, again this is not a sustainable
way to grow. Next is like depletion of non-renewable resources, which are the basic
backbone of present industrialization.

This fossil fuel or carbon economy, this is non-renewable in the sense although in long term,
in thousands of years you can say that all these fossil fuels we are extracting from the Earth
are nothing but again the solar energy in terms of like trees and then it got converted into oil
and other, like coal, after millions of year’s process but because the time span is so huge we
call them as non-renewable and this direct energy like solar or wind, these are renewable

Sources.

And then the climate change issues because of GHG — Greenhouse Gas Emissions, global
warming and then the climate change like temperature difference or precipitation, frequency,
at some places very more, high and at some other places low and then these storms, all these

things have given us that this kind of development is not so good for the human society.
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Negative Externalities of an Unsustainable Development

+ Air pollution * Consumption of land

+  Noise pollution *  Loss of habitat

¢+ Accidents + Hazardous materials

+ Global warming + Vibration

+ Depletion of Energy * Visual intrusion
Resources + Waste disposal

* Congestion + Water pollution

+ Social disruption

Well, these are the negative externalities which causes unsustainable development as we have
given very briefly idea like air pollution, then noise pollution or accidents because
transportation, infrastructure is not so good, then if vehicles are more, congestion is more,
then again it is unsustainable because lot of fuel is burned, lot of emissions are released by

tail pipe emissions.

And then consumption of land is also high because you need lot of infrastructure for that.
Loss of habitat, biodiversity, means because of this infrastructure facilities we need to
convert these forest lands into some roads or railway tracks, etc. And this disturbs
biodiversity or the natural habitats of many animals and then the release of hazards materials

again because of these fossil fuel burning, sometimes heavy metals are there.

And then we have transportation of one meterial to another, so hazardous materials are also
transported, although there are protocols to transport them in a particular way, in a safe way
but still accidents happen, you might be reading in newspapers that somewhere some oil

caught the fire and somewhere some other kind of hazardous materials got spilled over.

Then waste disposal, because when we packed into cities then lot of huge waste is created,
solid waste in the cities and you need landfill sites or, to treat them in a proper manner. Lot of
water pollution is also there because of industries and if we do not treat them properly. So, all

these things add to the negative externalities.



The reason is because this is the human tendency that when we are releasing pollution into air
or river, we are not including that cost into the cost of the product and this is kind of free of
cost we are using it. But there are of course, guidelines and industries should not release their
waste just like that, they should treat them and treatment needs cost because you have to

apply some technology, you have to apply some man power.

So, these are known as negative externalities because they are adding into negative part of
our or negative dimensions of our quality of life because when we are exposed to pollutant
then our health is being damaged or because of, and we want to treat them, then again we
have to invest some energies or some economic parameters are there, so that is why we call

them negative externalities.
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And what are their impacts? So, unsustainable development and they are like if we
summarize them into like energy crisis and environmental pollution, energy crisis in the sense
because these resources which are non-renewable they are depleting day by day, we are using
them hugely and then the cost of extracting them is also increasing and every day you might
be reading in newspapers that oil prices now are increasing and people are suffering because

of that, then intensifying ecological crisis.

Here on environment day | will like to share with you that our prime minister gave this idea
that it is not like there is conflict between economic development or ecological protection or

conservation, we can have ecology and economy together because we can invest lot of



resources into these renewable resource uses, solar, wind, and these geo-thermal, etc, so we

have to take care of ecology and then we want to achieve economy growth also.

So, we can shift towards these kind of model where less consumption of fossil fuels, more
consumption of renewable resources, but that is not again free, we have to invest lot of
money to harness the renewable resources. It is not just simply like that, so as we want to
walk the top then we need to invest lot of resources. And then because of these ecological
issues or environmental issues, there are social unrest. So, these are the negative impacts

which call this the present development course as the unsustainable.
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What is a Sustainable Development ?

—

Unsustainable | Soliiti | Sustainable
Development | =/ olution Development

One of the very popular definitions of Sustainable
Development illustrates; “The development that meets
the needs of the present without compromising the
ability of future generations to meet their own needs”
(Brundtland-report, 1987).

—

Then what is the sustainable development? So, how to define the sustainable development,
very initial definition you can see this Brundtland-report in 1987 and it was given very
popular definition which many people use still that the “development that meets the needs of
the present without compromising the ability of future generations to meet their own needs”,

although later on many people debated on this and other definitions came into existence.

And they said that, “We do not know what kind of capabilities will be of future generation,”
so if we stick to this, it may not be so good idea. So, again, | mean, this is not straight way
but of course, this was the good definitions at that time when people started to think about the

sustainability issues.
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Desired state

c \
g \
3 \
9 \

§ , Development as a preferred expected

Proferd expected | scenario of change in a set of variables over

soenano / : ;
/ time, from a current to a desired state,
/ including purposeful activity

Current state

— Time

Source: (Per Becker, 2014)

Well, the concept of development as we see that with the time if you want to develop in terms
of economic developments or per capita income or quality of life increases, excess to energy,
excess to the clean air, clean water, etc. that kind of development if you want to have then
that scenario should be in that sense without impacting negatively the environmental
components.
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Negative externalities and Development

o

* Negative events and their underlying processes may
cause deviations from our preferred expected
development scenario, limiting our sustainability.

Development

Prefered expected
scenang

+ Sustainable development is the development that can be
maintained over time and be safeguarded from the
impact of negative events and their underlying
processes.
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Source. (Per Becker, 2014)

So, the negative externalities should be minimum; it should be minimum. Otherwise we will
not be able to achieve the sustainable path of the development. So, the potential deviation

because of this negative externalities, means we wanted to go through this route but because



of this negative externalities we may come like this because we have to invest lot of money to

keep our self, healthy if we are exposed to hazardous chemicals.

We get several diseases if we get too exposed to severe air pollutants higher than the Ambient
Air Quality standards. So these kind of things have increased the negative externalities and
deviated from the developmental path. So, because of several negative externalities the
deviation is there, so we need to incorporate these things when we decide some model of the
development.
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The Concept of Sustainable Development
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And similarly there are several risk scenarios based on what kind of energy resources we are
using then there may be some different perception also like nuclear power plants are known
as very less polluting but then because of some large accidents public have great fear about
those nuclear power plants and they do not want to be in nearby areas, there is a concept that
it should not be in my backyard; that was the concept in US at that time when hazardous

facilities those were shifted to country side.
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Evolution of the term “Sustainable Development”
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Well, next is like how this evolution took place on the sustainable trajectory. So, this was,
Embryonic Period, before 1972, and at that time this was the conference United Nations
Conference on the human environment in 1972, when this sustainable development related
aspects all countries started to discuss and India took participation in this particular
conference and our country India was the first one to have the ministry of environment and

forests because of these developments.

And later on then several like Rio Conference and then United Nations Millennium Summit
and periodically United Nations having different meetings and different committees and then
there is IPCC Intergovernmental Panel on Climate Change. All these efforts are being taken
at the international level to combat with negative aspects of the present development

scenarios.

So, this developing period after 1987 has been that we are having several policy measures to
reduce the greenhouse gas emissions and to shift towards those kind of energy resources

which have very-very minimum negative externalities.
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The Three Pillars of Sustainability

Sustainability can be of three types:
Sustainable Development + Social sustainability
+  Environmental sustainability
+  Economic sustainability

Social
Environment

Economy

|

Source (IUCN, The World Conservation Union, 2006)

So, these are the three pillars of sustainability, social, environmental and economic. We will

discuss about them in detail.
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So, what is the social sustainability? What are the criteria which define the social

sustainability? So, it should protect the health of the communities over-burdened by
pollution, so these are the negative aspect which should be minimum. Then it should have
participation of different communities. It should enhance education, so the social
sustainability aspect of any economic model or any developmental model should take care of
these things. Means it should not be socially discriminatory or socially harmful.



When it is inclusive, when it emphasize on participation of all the communities and
accessibility to all the infrastructure, there is not huge gap into different communities or
different groups of the society, everyone has freedom to use those infrastructure facilities,
then we can say that it is sustainable, otherwise these criteria on the basis of these criteria we

can come to the conclusion that whether something is socially sustainable or unsustainable.
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Then environmental sustainability, what are the different criteria? Again like all the
components of the environment like air, water or soil, forest, biosphere, everything, they
should not be influenced in a very negative manner, means they have some caring capacity,
they have some resilience, so only that much pollution can be released which can be naturally
treated.

Otherwise if it exceeds the natural cleaning capacity of a river or an eco-system, then there is
the harmful movement of different streams. Then we need to do something to restore it, so
the restoration like this year’s environment day we had this big issue of how to restore our

eco-system to the original one, to the quality one.

Then this economic aspects of the sustainability, means people should have more jobs like if
suppose some particular locality is highly polluted then people would not like to go there to
do something, so that is why these are interrelated whether environmental sustainability,

economic sustainability and social sustainability.



(Refer Slide Time: 20:31)

Economic Sustainability:

romote a cost structure

Criteria that accounts for Cost
SemeK e Toprodis Positively impact costs of
Jobs processes, services, and products
Create or maintain job
opportunities ~ Natural Resource Accounting
Ex. Create green jobs Economic Incorporate _natural___capital

depreciation in accounting indices and

Sustainability % “ecosystem services in cost benefit

Incentives analysis,
Generate incentives  for Ex. Green net national product
encouraging sustainable practices
Ex.  Encouraging  sustainable
logging practices Supplyand Demand

Promote price or quantity changes that alter
economic growth, environmental health and
Source: EPA SOCN WSWW-

[Matps:/fwww epa gov/sites/production/fies 2015 | EX, Increasing supply of green energy
05/docurnents/sustainability_primer_v? pdf) sources to reduce need for fossil fuels

So, any kind of activity which creates job opportunities and which provides incentives to
those sustainable practices and also like this natural capital depreciation it is to be accounted,
if there is negative impact on the environment then it should be accounted into the price of
something as you know there is a policy aspect that polluter should pay, so those kind of
policy measures must be there and this prices should reflect all those aspects wherever some

economic activity has harmed environment, so we have to restore that environment.

We have to invest lot of efforts and that needs investment of resources, so those thing should
be reflected into the price, this is one economic aspect, only then it may be viable otherwise
sometimes we feel it is very cheaper, but that economic activity may be very harmful because
of its negative impacts, like one very simple example, we have policies of free electricity or
free water, because of that farmers do not feel incentive to control the usage, so they can

extract as much water as they want.

They do not need to pay for that and that may be the reason that now these water table has
gone very down, so these are the negative impacts of those policies when we provide
something free without incorporating the cost of that resources which we are using.
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Interaction of Economy on Ecological System

Now, if we want to see how this interaction of economy and ecological system happens, so
basically all the energy resources, whether it is non-renewable or renewable, these are
because of solar energy. Because when we are talking wind energy that is also because of

solar energy because at different places this solar insulation is different.

At some places when it is higher then the air mass becomes lighter, it goes up and the
pressure reduces but at some places pressure is more and because of this difference in
pressure wind starts to blowing, so wind energy is also you can say solar energy indirectly.
So, that way then streams and the water cycle all those things are part of this ecological

system.
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Principles of Sustainability

Sustainable Development should be:
+ Environmentally bearable
+ Socially equitable

* Economically viable

Economic

When we talk about principles of sustainability, so those were the three pillars we talked
about like environmental, economic and social. So, we can say that anything which is
environmentally bearable and socially equitable or acceptable, and economically viable, only
then, that activity can be sustainable. So, that, those three basic principles, when they merge

together, they integrate together, then we call it as a sustainable activity.
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Basic Principles of Sustainability
* Minimizing use of non-renewable resources

¢ Minimizing impacts on natural environment

*  Protecting biodiversity

* Using renewable resources in a Sustainable manner

Source. (lustice Mensah, 2019)

Well, so minimizing the use of non-renewable resources, minimizing impact of the natural
environment, then protecting biodiversity, using renewable resources in a sustainable manner,

so these are the basic aspects which we have already discussed.
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Goals for Sustainable development (SDGs)
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Then there are goals for sustainable developments, as you know United Nations have given

different goals for sustainable developments, these are known as SDGs. So, you can see like
we should reduce the poverty, then we should reduce the hunger and, means people should
have accessibility to the food, then quality education, gender equality and, so that way you
can see different thing, climate action, life under water, life on land, all those things in
collective manner we call them sustainable development goals, which should be achieved by

each country and we are committed to that.
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Sustainable Transport

Sustainable transport is the provision of services and L.
infrastructure for the mobility of people and goods, "
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today’s and future generations in a manner that is safe,
affordable, accessible, efficient, and resilient, while
minimizing carbon and other emissions and environmental
impacts.

Source (UNDESA, 2014}



So, sustainable transportation, now new definition you can see that the “provision for services
and infrastructure for the mobility of people”, means when we talk about sustainable
transportation, we were earlier discussing about sustainable development, so within the
framework broader perspective of sustainable development, now we talk about sustainable

transportation and how it is?

Sustainable transport is the provision of services and infrastructure for the mobility of people
and goods and services, you can also say. Advancing economic and social development to
benefit today’s and future generations, means again future generations concern has to be
incorporated in a manner that it is safe, affordable, accessible and efficient and resilient, and

while minimizing the impact of emissions and environmental impacts.
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Defining Sustainable Transportation

Sustainability

| Resources

Some Appropriate Measure

So, in that way the present trajectory when we see about these like the needs which are
increasing because population is increasing and technology is also increasing you can see, so
many technological developments are there because of those the resources are decreasing,
environmental degradation is also happening, so sustainability is decreasing in a way you can

say.
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Sustainable Transport Goals

Economic
Efficent mobslity
Local economic development
Operational efficiency

Soclal
Sockal equity (Fairness)
Human safety and health
Attordabitty
Communsty cobesicn
Cultural preservation

Source (UNDESA, 2014}

So, sustainable transport goals again, these three aspects economic, social, environmental, all
these three aspects must be addressed properly. So, socially means that transportation system
should be accessible by everyone, economic means efficient, mobility should be there, local
economic development should be taken into account and then operational efficiency should
also be there, means it should not be very time consuming and then environmental because it

should not pollute air, water, etc.
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So, again social, economic, environmental, these aspects which we discussed sustainable

development, we also want to have these aspects for sustainable transportation system, so



social aspect that it should reduce congestion. If there is a lot of congestion then it is a

negative aspect, we should not have congestion.

Then safety measured must be proper, if lot of accidents are there then it is not good, it is not
good for the society. Then economic, it should expand the economic opportunities, means
people can travel from one place to another for job, etc. And environmental means it should
improve the air quality or water quality, etc. It should not degrade those quality parameters of

different parameters of the environment.
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Then sustainable transportation goals, there they should be in harmony with the SDGs,
sustainable development goals of the United Nations. So, it should be safe, affordable,
accessible, efficient, all these parameters also addressing some sort of SDGs, like if it is safe
then it is part of good health and well-being, it is SDG 3rd. At the 3rd number this SDG is

there.

When it is accessible, so it will reduce the hunger, people can use those transportation means
to travel from one place to another, if it is efficient then this 7th number of SDG is met, so

different SDGs are addressed by different aspects of the sustainable transportation systems.
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It should be resilient, so sustainable development goal 9 number is met by this, so like
climate action related 13 number, because of if we minimize carbon emissions or we do de-
carbonization of the transportation system then we are trying to achieve this climate action

and sustainable cities related goals of United Nations.
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Well, then we talk about what is the sustainable transportation objective? So, to remember
properly we can talk about 5 Is and 5 Cs, so 5 Is like infrastructure, innovation, integration,
intelligence and investment, these are the 5 Is we should focus on to achieve sustainable
transportation system like infrastructure it should be enabling, infrastructure should be like



enabling, people should get enabled, innovation for the future so that it can sustain for longer

period.

Similarly, like 5 Cs, so client, meeting the expectation of the clients, means stake holders,
then centers, passenger or logistic hubs should be there and then corridors, like connecting

different hubs and different multi-modal transportation system it is talking about.
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Sustainable Transport: Goals, Objectives & Indicators
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* Service delvery usit couts compared with peer

* Service qualty
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Sustainable Transport: Goals, Objectives & Indicators
Social Sustainability

Sustainobllity
Goals
Il. Soclal

£quity / tairmesy

Objectives

T
Transport system accommodates al
wsers, ancluding those with disabihties,

Jow incomes, and other constranty

Performance Indicators

accesuble by people wath
ot

Safety, secumity and
health

Comawinity

Minimite ik of crashes and assaulty,

and support pysical itness

Helps create inchusive and attractive

communitiey

tand protect cultural heritage

Support cultural activities.

Source (Yodd Litman, 2021)

casualty (injury and death) cates
o Traveler assault (crime) rates,

o Human exposure 1o harmhd pollutasts

o Portion of travel by walking and cycling

o Walkabily and bikablity

o Quabty of 1




Sustainable Transport: Goals, Objectives & Indicators
Environmental Sustainability

Sustalnabllity Objectives Performance Indicators
Goals
ll. Environmental

o Pes Capta emessions of greenhouse gases (€O, (FCs
Chimate stabilty

M, VOCs, NOw, (0, etc )

Protect water qualty
& hydiobogic functiony

! ]
Ivodeversity protection | Preserve high quabity habitat ’ .
IV. Good Governance and Planning

Source (https //www vipi org/welimeas pdf)

So, again this economic or these social and then environmental, all these aspects of
sustainable transportation systems, all these aspects, all these goals and objectives must be

addressed timely and properly, that’s is very-very important.

(Refer Slide Time: 29:38)
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19952004 Mean Temperatures

What is Changing? Why this emphasis now?

*+ Growing awareness of problems or issues

* Increasing intolerance with use of “free goods or services”

* Mistrust of global organizations \/

* Information age has increased power of third parties.

*  Expectation that something be done

So, now what is changing? Why emphasis is being given to this particular aspect of
sustainable transportation? Because awareness is growing, people are demanding that our
transportation system should not be unsustainable, and like global organizations, mistrust in
the sense that as you have seen because of this Corona also mobility and all these things has
been affected very seriously.



So, public is feeling that maybe those global organizations are not doing as effectively as they
should do. Information age is there so it has increased the power of third parties, people can
know in advance and they can also issue if there is some negative aspect, then expectation is
also increasing of the people.

(Refer Slide Time: 30:34)

Sustainable Development: A few Examples

Octopus Smart Card, Hong Kong

* 93% of transport trips are made by public transport
(48%) or walking (45%).

* The Octopus Smart Card is a contactless smart card
payment system that started as a public transport fare
collection system in 1997.

*Used for Access control for residential and commercial
buildings, integrated public transportation modes,
payment and settlement purposes, schools etc.

Source (UNDESA, 2014}

So, there are several things which are coming out of this, so people are using several means
like in Hong Kong there are certain examples like they are using one smart card which is use
for public transport of any manner. So many people are using, like 93 percent people are
using these public transportation system and then 45 percent they use walking kind of thing.

That means they are more health conscious and they are using technology.



(Refer Slide Time: 31:07)
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Sustainable Development: A few Examples
Reduce, Recycle, Reuse

* Grey County, Ontario.
- Issue - Thousands of used car tires.

- Solution - Build a facility to recycle the tires and offer the rubber for
utilization in the production of asphalt pavements within Grey county.

Source: (AMEC Case study, 2007)

Plus there is one example like reduce, recycle or reuse, so the waste tires, they have been

created in a, for utilization as asphalt pavements, so reuse of the waste is there.

(Refer Slide Time: 31:22)

Sustainable Development: A few Examples
The Last Mile Challenge

*Inclusive Transport for Low-Density Rural Areas, Chille

- “Leave no one behind” - Included in the 2030 &=
Agenda for Sustainable Development S

- To connect the rural areas, disconnected from the
major roads, rail and other public transport (SR
modes.

- Ex. Inclusive waterborne transport in extremely
low-populated areas in the southern parts of
Chile, Free bus transport for handicapped children
from remote areas throughout the country.

Source (UNDESA, 2014}

Then you can see like Last Mile Challenge, because connectivity, last mile connectivity

should be better, so for that we should have some means from this destination, our home to

the hub where we want to have transportation means.



(Refer Slide Time: 31:40)

Sustainable Development: A few Examples
Dedicated Freight Corridor, India

* One of the largest transport infrastructure
projects implemented in India.

* A 'major transition in the freight transport sector
by increasing the relative share of rail as an
energy efficient, environment friendly and less
carbon-intensive mode of transport.

¢ |t is expected that DFC will save more than 450
million tons of CO, in first 30 years of operation.

Source: (UNDESA, 2014}

Then for India there is one wonderful example of Dedicated Freight Corridor, so this will
basically save more than 450 million tons of CO2 in first 30 years of operation, so that will
reduce the distances and Dedicated Freight Corridor is an ambitious policy implementation of

government of India.

(Refer Slide Time: 32:03)

Sustainable Development: A few Examples

Eastern Canada Road Weather
Information Systems (RWIS)

+ Economically beneficial
through the reduction in the
use of road salt.

* Increases driver safety due
to improved salt management

+ Llessens the environmental
impact on road side vegetation
and wildlife

Source. (AMEC Case study, 2007)

Then we can also have different systems, information systems which can make safe passages
for animals, wild life, etc. so these are being used in Canada.



(Refer Slide Time: 32:17)

Sustainable Development: A few Examples
Bus Rapid Transit System, Johannesburg

* The designation of Johannesburg as one of the
hosts of the 2010 FIFA World Cup in South
Africa provided the impetus to improve public
transport in the city.

* The first full Bus Rapid Transit (BRT) system in
Africa.

* The total cost: US$749 million

* The economic returns estimated (2026): US$900 million

Source {UNDESA, 2014)

There is one more example of Bus Rapid Transit System in Johannesburg, so that is a very

successful case study, which can be taken as an example of success story.

(Refer Slide Time: 32:29)
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Sustainable Development: A few Examples g

Transparent Policy Progress in Copenhagen

+ Aims to become the “eco-metropolis” of the world and
the world's best city for cyclists, and to be CO, -neutral
by 2025.

+ Today, 96% of Copenhagen are able to walk to a large
green or blue recreational area in less than 15 minutes.

* Over 50% of people uses cycle to their workplace or
educational institutions.

*  Noise-reducing asphalt, traffic planning and speed reduction

have reduced traffic noise in general in the city.
Source (UNDESA, 2014)

And then these like Copenhagen, this is very much known as the city of eco-metropolis, so

CO2-neutral activities are there, because most of the people are using cycle as the means to
travel from one place to another. So 96% of Copenhagen people are able to walk to large

green or blue recreational area within 15 minutes, so the planning is very good in that sense.



(Refer Slide Time: 33:02)
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Sustainable Aggregate Recycling: Europe vs. America

+ Sweden ¢ United States.
~ Blast furnace slag — 45 % - Blast furnace slag — 90 %
- Steel slag — 100 % - Coal bottom ash — 31%
-~ RAP—95% - Coal fly ash — 27 %

. Germany - RAP—80%

- Blast furnace slag — 100 %
Steel slag — 92 %

Coal bottom ash — 97 %
Coal fly ash — 88 %

RAP — 55 %

*RAP = recycled asphalt pavement

Recycled Slag, Paris, France
Source: (AMEC Case study, 2007)

Similarly, different countries are using waste material like blast furnace; Sweden is using
only 45%, where is in USA it is being used 90%, but recycled asphalt pavement, 80% in

United States, in Germany only 55%, so different countries are using in different ways.

(Refer Slide Time: 33:22)

Highway 59 On a Good Day

Source: (htp.//www.texastreeway.com/Houston/photos/S9sw/Sdsw.shiml)




I
Highway 59 On a Bad Day

Source: (https.//www.texastreeway.com/houston/june-2001 flood-photos/)

Well, this is a picture of a good day, but if the planning is not good, if it is not on the

sustainable parameters then this kind of situation may emerge because of flooding after rain.

(Refer Slide Time: 33:36)

I
A Smoggy day in Los Angeles

Los Angeles used to be the
most polluted air basin in the
United States.

Source: {California Air Resources Boaed)



A
A Clear day in Los Angeles

Source. (California Air Resources Board)

This is smoggy day of Log Angeles before it was properly cleaned or proper policies were
implemented, but now it is like, it is as clean as this particular picture. So, these are the

benefits of proper policies towards in the direction of sustainable development.

(Refer Slide Time: 33:59)
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Conclusion

A few points to ponder!

)
)

+ Negative externalities of non renewable
resources =

* Global warming & climate change

¢ Increasing awareness towards environmental
sustainability

+ Fossil fuels based economy vs Renewable energy
centric economy

* Journey towards sustainability

Are we doing our share in the transportation sector?

So, in conclusion we can say that the negative externalities of non-renewable resources must
be addressed properly and then the global warming, climate change or the increasing
awareness of the people and environmental sustainability, fossil fuel based economy should
be shifted towards renewable energy, like ecology and economy, in parallel, and journey
towards sustainability because of these case studies as we have seen, these kind of case

studies should be multiplied and these should be replicated at different places.



New innovations must be also respected by the new generation and that way we can reduce
emissions and other negative pollutants or negative externalities from the transportation
sector and we can achieve the sustainability in real sense in the transportation sector, so we

can achieve the sustainable transportation system.

(Refer Slide Time: 34:54)
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These are the references which you can go through if you want to know more about the

sustainability aspects of this transportation system, very good list of these references or
resources where lot of information has been borrowed for this presentation and thanks to your

kind attention, let us meet in the next lecture, thank you.



