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Introduction to Natural Resource Base: Part 1

Welcome participants to the course, Natural Resource Management.
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Module 1a

Introduction to Natural Resource Bases: Part 1

Today, we will be discussing Module 1a as described in the first introductory lecture, when |
was talking about the structure of this course. So, today we will be discussing about the

natural resource bases.
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| Topics to be covered |

Concept of resource, carrying capacity, ecological foot print and sustainability;
Sustainable portfolios, building sustainable business, Nafural resources of different
geographical regions of India.

The topics that we will be covering are concept of resource, carrying capacity, ecological
footprint, sustainability, sustainable portfolios, building sustainable business, natural

resources of different geographical region of our country and elsewhere.
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| Resources

Resoiirce
Economic value
measurement is impossible

Resources refers to all the materials available in the
environment which help us to satisfy our needs and
wants
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* Secures desired comfort and higher level of leaving
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Now, let us look at the basic definition of resource. What do you mean by resource?
Resources refers to all the materials available in the environment which help us to satisfy our
needs and requirements, it secures the need of population, encourage freedom for migration,

secures desired comfort and higher level of living.



Now, if you look at the circle, there are one external circle, the larger domain of overall
resources and then inside this large green circle, you have a blue colored circle, which
designates environmental resources and those resources, the economic value measurement of
environmental resources is almost impossible. Finally, we have this small circle inside we

call it natural resources, the economic value of natural resources you can measure.

Now, what are the different classes of natural resources? There are potential resources and
also there is realistic resources. What are potential resources? Potential resources are the
resources that are available in a specific region and can be utilized in future use of this
potential resources are required for advance technology development and its application.

As an example, earthquake energy, wave energy, freshwater in iceberg, geothermal energy
and nuclear energy. Next comes are realistic resources. So, these resources, it provides
sustainable environment for living and recreation. These resources can also be existing within
the different technologies that is available with us. As an example mineral deposits, soil,

freshwater, timber etc.
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Environmental resources

# An environmental resource includes any material, service, or information from the environment that is valuable
to society. Land, water, air, wood, fossil fuels, animals all comes under environmental resources

# Potential value of the environmental resources have real and external values
# Real value is the ethical values and the eco-centric values

+ External value is the anthropogenic values. It depends upon the economics and politics. The external value
includes Aesthetic values, emotional value, economic value, environmental values

?

Now, what are the environmental resources? The resources which we cannot measure for
economic value. Now, if you look at the different environmental resources, environment
resource includes any material, service or information from the environment that is valuable
to us, to the society. As an example, land, air, wood, fossil fuel, animals all come under

environmental resources.



Now, potential value of the environmental resources have real and external values, real value
is the ethical values and the eco-centric values whereas the external value is the
anthropogenic values, it depends upon the economics and politics and the external value also

includes the aesthetic value, emotional value, economic value and environmental values.
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| Natural resources

Natural resources  The resources that exists without human intervention
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Now, let us look at the different natural resources that exist in our ecosystem. So, natural
resources largely it could be of two major type: exhaustible and inexhaustible. Exhaustible
again can be divided into renewable, partly renewable, and non-renewable means, which you

cannot renew through any process.

Renewable type examples are plants, animals. Partly renewable means which you can to
some effort or technology can renew even if they are lost, so soil and peat. Non-renewable
are the mineral deposit. So, if you exhaust this resource, you cannot renew through any
technology. Now, if we come to inexhaustible resources we have inexhaustible and
conditionally is inexhaustible, so two types. Inexhaustible, the examples are like solar, wind,

tidal and geothermal energy, whereas, conditionally inexhaustible we have water and air.
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| Natural resources
Exhaustible Resources that are exists in limited quantity exhausts and diminish within several
hundred years
Renewable Natural resources that replenished by natural processes after exploitation.
Also known as flow resource
Partly bl Natural that replenished partially by natural processes after exploitation
Non renewable Finite set of resource that has a much slower rate of replenishment as compared to

exploitation rate

In exhaustible Resources that are exists in unlimited quantity and can not be completely exploit and

used

Conditionally Resources that are exists unlimitedly but can be exploit limitedly and used limitedly. Like
inexhaustible polluted freshwater, air etc. have limited use.
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Now, different natural resources, if you look at, these are within exhaustible the resources
that exist in limited quantity, and if you use it continuously without proper management
practices, they are going to get diminished or finished within a certain period of time. Now,
where in case of renewable natural resources that get replenished by natural processes, even
after a certain amount of exploitation partly renewable resources are the natural resources that

gets replenished partially by natural processes, even after certain amount of exploitation.

Non-renewable resources are those resources which are finite in amount means, if you use
them, then getting them replenished is almost impossible. And, next category comes
inexhaustible; resources that are existing in unlimited quantity and cannot be completely
exploited or used are known as inexhaustible. It means that resources which you cannot use,
and somehow remove it from the system as they are in plenty, and these kinds of resources

are known as inexhaustible resources.

Conditionally inexhaustible resources that are existing in our ecosystem unlimitedly but can
be exploited limitedly and also used limitedly like fresh water when it gets polluted, air when
it gets polluted have limited use.
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‘ Natural resources |

Major uses of natural resources

Natural resources | Major uses

_sail + Habitats of several organisms, nutrient sources of plants
+ Forall the constructional work foundations are on soil
/ﬁer + Used for drinking and other domestic purposes

-

Used in irrigation, industry, hydropower generation, navigation
+ Helps plants to produce their foods via photosynthesis
+ Widely used as alternative energy sources like solar powered electricity generation
/ﬁd + Essential requirement for all the living things for breathing.
* Sources as wind energy
Provides paper, gums, woods, timber, medicines
+ Woods are used for construction, fireworks, furniture's, sporting equipment's
Provides food, medicine, clothes, furniture

* Acts as a transport media in rural areas
* Dung can be used as fertilizers, biofuels
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Now, there are few major natural resources which are available in our ecosystem. And | am
sure all of you are aware of these important natural resources which are available in our
system; soil, water, solar energy, wind, tree, animals, and there are major uses as you see on

the right-hand side of this slide.
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| Natural resources concepts |
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Next, the resource concept; there are different type of concepts which are actually dealing
with natural resource management from the ecological angle, ecosystem approach, then
biome approach. If you see that each one of them essentially trying to preserve or manage the

natural resources in such a way that those resources can be used for the well being of us, for



the society, but they should be also managed in such a way that it can be used by somebody

else in the future. So, here lies the concept of sustainability.

So, ecological way of natural resource management, it describes the complex relationships
among different living things, their environment, whereas ecosystem we know is an area
where living things are interacting with each other, like lakes, forests, desert, in a valley
ecosystem, and then we have biome. So, these three concepts are very, very important when

we talk about natural resources management.
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} Natural resources concepts |

Attempt to prevent the use of a natural resource  Attempt to use a natural resource in a way to
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We also need to know two very, very important concepts that is preservation and
conservation. Now, often we get confused between these two, whether preservation and
conservation are different, or they are the same. So, if you look at preservation, it actually
attempts to prevent the use of natural resources. And it also aims to preserve or keep it intact,
as it is, or it was. This means it is trying to keep the resource in the same manner as it was

available at any point of time.

Whereas conservation is the attempt to use natural resource in a way to minimize its
exploitation. And conservation also aims to maintain the resource in as good condition as
possible, but both of them has a kind of a philosophy of that means managing the resources in
the best possible manner, where in future that particular resource should not be diminished

out of our ecosystem.

So, the difference between these two primarily is that in preservation it tries to keep the

resource in its natural condition, how actually it was available or it is available, but in case of



conservation, it allow us to use it, but it also encourages to maintain that resource in as good

condition as possible.
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Carrying Capacity (K)

» Itis defines as the maximum population level that a given ecosystem can support given finite resources.

+ There are two intrinsic questions of any growth dynamics; how fast and how long the system can grow. An
unbounded growth in not feasible due to limitation of resources ( limiting factor) and carrying capacity is the measure of
this limitation.

Limiting Factors

* These are conditions of the environment that limits the growth of a species.

* These are the biotic (food) and abiotic (weather, sunlight etc.) factors that prevent the continuous growth of a
population.

+ Population would continue to increase if they had all the resources they require in unlimited amounts, but there are
always some factors that limit their growth.

* Because of these limiting factors, each ecosystem has a finite capacity for growth connected to ifs carrying capacity.
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Next, comes the very important concept that is called carrying capacity. So, carrying capacity

IS very important in case of natural resource management.;

What is carrying capacity? It basically says that to the maximum population level that a given
ecosystem which can support with the help of available finite resources. So, that means,
whatever resources which nature has provided to us in this ecosystem, with that amount of

resources, the maximum population that we can support is known as carrying capacity.

There are two intrinsic questions of any growth dynamics that comes in our mind; how fast
and how long the system can actually grow. If you look at in any system, it has a tendency to
grow at a very fast rate at the beginning, then after a certain period, it reaches a rate where it
stays for some time and then in some cases, it goes down; in some cases, it might go a little
up as well, it depends upon various other condition. Now, an unbounded growth is not
feasible due to limitation of resources, specially various limiting factors, there are some

factors which actually regulate or control this unlimited growth in the system.

Now, what are those limiting factors? Limiting factors as | just said that these are certain
conditions of the environment that limits the unlimited growth of a species. These are the
biotic and abiotic factors that prevent the continuous growth of a population given all
conducive environment for food, water, space and time, you will find that any species will

grow in a very faster rate and it will keep on growing, increasing its population at very faster



rate. And that is also very, very risky for sustainable ecosystem because beyond certain limit
with the existing resources, natural resources that are available, you may not able to support

that number of population.

So, population would continue to increase if they had all the resources, which they require,
and that too in unlimited amounts. So, you need certain limiting factors in the system to
regulate their growth, because of these limiting factors, each ecosystem has a finite capacity

of growth and that we call carrying capacity of a system.
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Carrying capacity

Population Changes

+ When there is abundant resources present, population growth
increases indefinitely.
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+ The population growth is either exponential or logistic.

+ Beyond a certain point, the growth ceases and stabilizes
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+ Every species has different Carrying Capacity.

+ There are two types of population growth that occurs when Time
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curve.
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So, if you look at this graph, on the y axis, you have number of individual and in the x axis
you have time. Now, this is the population change, when food, energy everything is available
in very, very in a good amount. So, populations keep on growing, it grows and then at certain
point of time, when it reaches peak, then the supply of food energy will be less, then the
population starts dipping down, it comes down and then again, when you reach is a lowest
population, then there is again availability of resources. So, it goes up. So, this continues and

these particular phenomena is very unique in the system.

When there is abundant resources present, population growth will increase indefinitely. As |
mentioned, population growth is either exponential or logistic in nature, so beyond a certain
point, this is the point peak, maximum peak, the growth ceases and either it will stabilizes or
if there is presence of limiting factor, you will see that it will try to come down and it goes

below the saturation level and then there is again availability of resources in the system.



So, once again the resources becomes available, they grow in number and tries to reach a
peak. So, again they come towards the peak, then there is lack of resources. So, they again
population goes down. So, these phenomena continues and this is called kind of a regulation
by certain limiting factors and those factors as | said are food, energy, time. There are two
types of population growth that occurs when there is available resources, one is J shaped
curve and the other is S shaped curve. Carrying capacity follows a S shaped curve, the curve

that you see here.
(Refer Slide Time: 16:10)
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So, if you look at the two different population growth curves as mentioned in the slide, the J
shaped curve, it occurs when there is unlimited resources. So, there is no limit of natural
resources. So, population start growing exponentially. Birth rate outnumbers the death rate

means number of people were born is much higher than the number of people dying.

So, naturally the population will grow like anything, the environment also fulfils their biotic
potential. And most importantly, as | said, there is no limiting factors. So, in that kind of
situation, the population growth curve that you get is J shaped and it is growing like

exponential manner.

Whereas, the other curve which is S shaped curve, here the pattern of growth is initially slow
and then it increases exponentially and then declines in a zero-growth rate as population
stabilizes, as you see that it goes and then it stabilizes here means, the optimum amount of
resources when available. Beyond that, if they try to grow then there will be a lack of supply

for required resources.



So, pattern of growth in this case is initially slow and then it increases and then declines. The
decline reflects the environmental resistance which is due to the limiting factors as |
explained in previous slide. So, the point of stabilization, that dotted line as you see here, that
is the point of stabilization means population growth is taking place and then when it reaches
this point, it tends to stabilize. That point of stabilization is known as carrying capacity of that

particular population.

(Refer Slide Time: 18:17)

Ecological Footprint
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Next, ecological footprint, another very, very important concept and which is very important,
when we talk about natural resources management aspect. Now, ecological footprint, it
basically is a measure of impact of human on the environment and any country, its ecological
footprint is defined as the sum of all the cropland, grazing land, forest, fishing grounds,
which are required to produce the food, fiber and timber for its population and then that
population when it generates wastes, so, that also can be absorbed by this system, when it has
to absorb that waste, it uses certain amount of energy and to provide space for the

infrastructure that is required for this population.

That means if your population is higher or increasing, so that means it will require more of
resources and it also will generate more of wastes and to sustain that increasing population
you will need higher amount of energy you will need much more infrastructure, space, so that

means with the increasing population, your footprint also increases.



Now, if you look at that, how actually the ecological footprint affect our system; largely
through various demands, like energy demands, space demands, timber, food, fiber, seafood

and many things which are required for our survival and to fulfil our demand.

Now, when we take all those things from the nature then also we need to replenish it in the
system, if you continue, try taking it from the system, certainly, the ecosystem will have
nothing in it to provide in future. So, how faster nature can absorb the waste and generate

new resources is key for the sustainability of our ecosystem.

Now, as you see that in most of the cases with increasing population; demand for energy,
food space, everything goes up. So, certainly your carbon footprint also increases, your built
of land also increases, forest you start utilizing the natural resources from forest more than,

earlier, cropland and pastures areas need to be increased.

Of course, the fisheries resources are also consume higher. So, that means, everything is
increasing; the debit part, if you look at this as a bank account, suppose you have a account
and there is from some sources that money is coming into it, which you call as credit and if

you take out we call it as debit.

So, if your debit becomes higher than your credit, then certainly your bank account will be
having negative balance. So, the same way if from the ecosystem, if we start taking
everything more than its replenishment, then the ecosystem also will have a negative balance
and which is unsustainable for the ecosystem. So, we should try to minimize our ecological
footprint by adjusting our lifestyle by adjusting our demand for different natural resources,

which is the beginning of, the sustainability concept or thinking.
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Ecological Footprint
+ Ecological Footprint measures the Demand on and Supply of nature.
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* On the demand side, the Ecological Footprint adds up all the productive areas for which a population, a person or a
product competes. It measures the ecological assets that a given population or product requires to produce the natural
resources it and to absorb its waste, especially carbon emissions. On the supply side, it represents
nation’s biocapacity which is the productivity of its ecological assets. These assets, especially if left unharnessed, can also
serve to absorb the waste we generate, especially our carbon emissions from burning fossil fuel.

+ Ecological footprint can be measured in “global hectares” (gha), at various scales—for individuals, regions, countries,
and humanity as a whole. W

*Per capita footprints show a wide divergence in the demands on nature from people in different societies, ranging from
Qatar at the high end (15.5 gha/person) to Haiti at the low end (0.7), with the USA (8.4), Germany (5.1) and others in
between (Hayden, 2019). These figures are the basis of claims such that if all of humanity consumed like the average
American, about five Earths would be needed.

*Ecological footprints also tell us about every individual and country’s planet equivalent, which is the number of Earths it
would take to support humanity’s Footprint if everyone lived like that individual or residents of a given country. It is the ratio
of an individual’s (or country’s per capita) Footprint to the per capita biological capacity available on Earth (1.6 gha in
2019).In 2019, the world average Ecological Footprint of 2.7 gha equals 1.75 planet equivalents.

Ecological footprint in many way actually, it measures the demand and supply just now that
that | have explained to you and if you will see that ecological footprint we can measure in
different manner, we can measure in global hectares scale and various other scale for

individuals for regions for countries.

So, there are various ways that people actually measure ecological footprint of an individual
or of a country. So, this is a kind of a measuring system, that how actually mankind is
creating the amount of pressure on the natural resource base or environment or our
ecosystem. So, we must continue checking it time to time and see where we are actually

placed at the moment.
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| Sustainability
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So, as | said, that from this point, the concept of sustainability comes in. And when we talk
about sustainability, we basically means that we should meet our need, but without
compromising the ability of future generations to meet their own needs. So, there are
different types of sustainability concepts that you will find environmental or ecological

sustainability is one, economic sustainability and of course, social sustainability.

So, when we talk about the entire system, we need to talk about not only environment, but
also economy and also society. So, the environment and ecological sustainability as you see
that it is basically a relationships between human beings and their natural, social and built
environment. When we talk about economic sustainability, it is largely people across the
globe which are unable or able to maintain their independence and have also access to the

required resources to meet their need.

So, what is social sustainability? Social sustainability is again the basic human right that we
talk here and the necessities or the requirements which are attainable by all people. So, here
you find a sense of inclusivity in social sustainability concept. Here also it says that all people
who have access to enough resources in order to keep their families and communities healthy

and secure. So, these three concepts if you look at, they are very, very clear.

One is talking about natural resources, environment, ecology, how best you can utilize the
resources without harming the ecosystem, the economic sustainability talks about that, how
actually people will be able to maintain their independence, their well being using different
resources. So, the third one social sustainability, it talks about that, how all the people will be
able to get the benefit through utilizing the resources that are available, and it should be

accessible to all to keep their family community healthy and safe or secure.
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Sustainability Concepts

Concept 1-1A: Qur lives and economies depend on energy from the sun (solar capital) and natural
resources and natural services (natural capital) provided by the earth.

Concept 1-1B: Living sustainably means living off earth’s natural income without depleting or degrading
the natural capital that supplies it.

Concept 1-2: Societies can become more environmentally sustainable through economic development
dedicated to improving the quality of life for everyone without degrading the earth’s life-support systems.

Concept 1-3: As our ecological footprints grow, we are depleting and degrading more of the earth’s
natural capital.

Concept 1-4: Preventing pollution is more effective and less costly than cleaning up pollution.

Concept 1-5A:  Major causes of environmental problems are population growth, wasteful and
unsustainable resource use, poverty, excluding the environmental costs of resource use from the market
prices of goods and services, and trying to manage nature with insufficient knowledge.

Z }

Sustainability Concepts

Concept 1-5B: People with different environmental worldviews often disagree about the seriousness of
environmental problems and what we should do about them..

Concept 1-6: Nature has sustained itself for billions of years by using solar energy, biodiversity,
population regulation, and nutrient cycling — lessons from nature that we can apply to our lifestyles and
economies.

\¥

So, there are various sustainability concepts, you will see that. So, this I will be sharing some

? @

information in coming classes. And also, we will be discussing in further detail, different
concepts, they talk about different aspects of our ecosystem sources, and how that should be
dealt with.
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| Sustainable development

Seventeen goals of sustainable development are as follows

1. No Poverty 10. Reducing Inequality

2. Zero Hunger 11. Sustainable Cities and C: ities

3. Good Health and Well-being 12. Responsible Consumption and Production
4. Quality Education 13. Climate Action

5. Gender Equality 14. Life Below Water

6. Clean Water and Sanitation 15. Life On Land

7. Affordable and Clean Energy 16. Peace, Justice and Strong Institutions

8. Decent Work and Economic Growth 17. Partnerships for the Goals

9. Industry, Innovation and Infrastructure
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So, sustainable development is a very important topic of today, you have now presently
sustainable development goals or SDGs, which almost in every forum and every discussion,
you will find that people are trying to link it up with any activity that we are doing, how they
are going to actually address one of these seventeen sustainable development goals as it is

mentioned in these slides.

So, the objective is to see the system in such a way that we should be able to somehow
address one or few of these sustainable development goals so that in future we can achieve

them and make these;-beautiful or as a safe place to stay and also prosper.
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\ Sustainable portfolio management (SPM)

The SPM global and systematic
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So, friends, if you look at the sustainable portfolio management, then you will find that
sustainable portfolio management basically consists of marketing and sales, mergers and
acquisitions, capital expenditure strategy and innovation. So, this together make the
Sustainable Portfolio Management system, what we call as SPM.

So, SPM is a global, and it is a systematic assessment, which helps us to do business with a
sustainable mindset, even the poorest of the poor countries, they should be able to anticipate
their impact and they should be also able to develop in a timely manner. So that is important.
So, sustainable portfolio management, it enables also to value the system the value the
resources to be captured within this ecosystem.

SPM also helps the business to grow its portfolio by leveraging on opportunities and turning
challenges into solutions. So, how do you actually do that? A critical aspect of SPM is
innovation. So, Innovation is key for sustainable portfolio management with true innovation,
you actually basically generate new products, new technologies, and then you go for
marketing and sales, you can go for mergers or acquisitions of technology, which are
sustainable in nature, then you go for capital expenditure, and to do all those things, you need

a very smart strategy.

So, today, even in the field of business management, sustainable portfolio management has
become a critical part of resource management. And when we talk about resource
management, again, | would like to mention that the key is that you utilize the existing and
available resources to the best of its potential with a significant amount of that resources
should be kept for also future uses. And for that, you need a smart management system of

resources.
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Sustainable Business

A sustainable business, or a green business, is an enterprise that has potentially a positive effect on the global or local
environment, community, society, or economy

Creation of sustainable business

* Understand the need

+ Innovation and technology, focusing on excellence in the area

+ Proper plan out of the efficient usage of resources

+ Collaboration with partners, companies

+ Improvement of the process by continuous survey, employ awareness creation, minimize waste
+ Periodic reporting of the company performance

* Supply chain management

+ Customer engagements
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Now, if we look at sustainable businesses, you will see that a sustainable business or some
people call it as green business is an enterprise that has potentially a positive effect on the
global or local environment, community or economy. Now, creation of sustainable business
is a challenge because you have to grow in such a manner that again, your supporting

resource base should not be diminished.

So, you need to understand the exact need of your population and then you go for innovation
technology development, you should actually come out with proper plan out ofdifferent
efficient use of the resources around you collaborate with your partners, your friends, your
colleagues or different other companies, improvement of the processes that you are following
should be always surveyed, monitored, evaluated, and then you go for awareness creation,
minimization of wastes, periodic reporting of the company performance supply chain
management, customer engagement, these are all are very, very important aspect of

sustainable business portfolio management.

Which if you see that, that you can do a business, you can go for entrepreneurship, utilizing
the resources available with you at the same time with a proper management system in place,
which helps you to grow with, in a sustainable manner, so, that your future generation can
also continue getting the benefit of the resources that are available in this ecosystem. So,

friend, we stop here and we will continue in Module 1a in next class. Thank you very much.



