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Welcome, students, to the NPTEL online 
geo-information. Today is Lecture 28 a
mining industry. We are continuing from the previous lecture. The previous lecture was 
Lecture 27. 
It was the first lecture on sustainable development for the mining industry. Today's 
lecture is the second lecture on the same topic. So, we are continuing from where we left 
off yesterday. So, in today's class, the concepts that will be covered are sustainable 
development for the mining industry, how we are going to implement the concept for the 
mining industry, and what the framework of sustainable development concepts is. For the 
mining industry, there are several aspects in the framework. So, we will be discussing all 
of them. One is scientific mining or technological advancement. We will also discuss 
environmental protection to be taken for sustainable development. Then, we are going to 
discuss the socio-economic policy.

And measures for sustainable development. We will also
associated with sustainable development and sustainability reporting to different 
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stakeholders. Now, just to take you back to the previous class, we have discussed. How 
the concept of sustainable development was introduced in
report in 1987. The report's name was 'Our Common Future.' If you remember, 
sustainable development was defined as. "A developmental process that meets the needs 
of the present generation without compromising the ability of futur
their own needs." Now, we have discussed how, in this definition, the issues of  the needs 
of the present society, particularly the poorest section of society, have to be incorporated.

How the resource availability is very critical 
intergenerational equity, the requirements of the present generation and the requirements 
of the future generation, and how the resources have to be shared in such a manner that 
every generation will have a share of t
And then any development that will be done has to be within the carrying capacity of the 
ecosystem or the limits of the environment. So, all these concepts and features are 
incorporated in the definition o
industry, we discussed in the last class that there is a triangle where mining is at the 
centroid, and there are three components or three vertices: one is the economy, another is 
the environment, and another is society. So, how the mining industry will achieve a 
balance between the environment, society, and economic development is what we are 
trying to achieve in sustainable development. 
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Of late, the recent definitions 
component, which is governance. The governance mechanisms, governance institutions, 
and governance methodologies that are required to achieve sustainable development. 
What is the need for sustainable development in the mining industry? Be
community is dependent on the mining companies or mining industries for providing 
them with socio-economic facilities, services, and infrastructure. So, the local economy 
and social infrastructure and services are dependent on the mines or 
company. 

So, when the mining company is existing, they are providing the facilities to the local 
community. But what happens when the mine closes? So, what are the economic and 
socio-economic implications of mine closure on society?
So, because then the employment, income, and the different services like education and 
health services may not be available. So, in that context, the objective of sustainable 
development is to minimize the adverse impact on the local economy when the mine 
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closes. So, that is also, for that purpose, we have to think about how to implement  
sustainable development so that the mines can provide long
of the community while the mining business becomes sustainable itself during the active 
phase of the mining life as well as beyond the mine life when the mine is closed. So, if 
you can develop the sustainable development measures, then what is the benefit? What 
are the benefits? 

So, the benefits are economic benefits. So, efficiency of product
because of the implementation of efficient measures, scientific technology, and 
innovation. So, you will see that the natural resource, particularly the mineral reserve, 
may also increase because your product is becoming very, very e
that is present, the economic reserve, will also increase when our research and 
development, our technological development takes place, and our research positions 
become better. So, that is the economic benefit. Environmental bene
part of sustainable development, we will take measures for the preservation of physical, 
biological and ecological resources.
Air, water, soil, flora, and fauna will be preserved. We will take measures so that the 
degradation of these resources is minimized. Environmental degradation should be within 
the ecosystem's assimilative capacity. Now, social benefit: because of sustainable 
development measures in the social sector, our quality of life will improve, the health and 
safety situation of the community will improve, and socio
remote areas will take place. Now, because in sustainable development with respect to 
the adverse environmental
ecological resources, we have to provide compensating investment to create social and 
economic infrastructure for the society, for the community. So, we have to construct 
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socio-economic assets like schools, colleges, skill centers, training centers, and hospitals. 
So, social capital in lieu of damaged natural capital. What is the natural capital? This air, 
water, soil, groundwater, these are all.
Forest, flora, and fauna, these are all natural capital. We are damaging because of the 
mining. So, in lieu of that, we have
infrastructure, the hospital, school, hospital, market, all the services, connectivity, these 
are all the services that we have to provide now. Governance benefits when we are 
implementing the sustainable
relations between industry and community, industry and other stakeholders, so 
confidence of the people of the society in the mining industry will improve, and then 
mines will get positive feedback and
this topic has become very, very important, the license to operate. So now, to implement 
sustainable development in the mining sector, in the international arena, there are 
different mining organizations
sustainable development framework. What are the basic principles on which sustainable 
development will be implemented? So, the ICMM, International Council of Minerals and 
Metals, they have developed
development in the mining and mineral sector. So, what are they? We will go one by one.

One is to maintain ethical business practices and sound governance. So, our business has 
to be ethical. Actually, this has a historical context that, you know, when these 
international companies they are working in different countries. And in many cases, the 
mines are located in developing or poor countries like Africa, South America, Papua New 
Guinea, and so on. 
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And sometimes what happens is that the mining companies, the multinational companies, 
they... They exploit or they mine and extract the resources, but sometimes the benefits of 
the mining do not percolate to the local society. So there is a lot of environmental 
degradation, and the local people suffer. So that is why the mining business has to be 
ethical, where some of the benefits of the mining have to percolate down to the local 
society, to the local community, and they get some benefit out of it because wherever 
there is mining, there will be some environmental degradation that will take place 
invariably, so the local community will bear the brunt of theenvironmental degradation, 
but in lieu of that, at least they should get some socioeconomic benefit in terms of 
education, skills, or healthcare. So, if that doesn't happen, then that is not ethical practice. 
So ethical business practices are the first basis or first principle. The second principle is 
to integrate sustainable development principles with corporate decision-making. So now, 
when these companies, which are big companies, have a corporate structure and a mine 
operating at a local level. Now, sustainable development is not only when you are 
planning at the local level, in the mine level, but at the corporate level, you have to do 
some planning, develop some programs, and some schemes, so that wherever we are 
going to open a mine, we will invest some resources, part of the budget, on creating 
better socio-economic infrastructure in the area where the mining is operating. So, this 
thinking has to be incorporated at the corporate level. Now, the third principle is to 
uphold human rights, respect culture, customs, and values of the community. Now, again, 
the first principle I have discussed is that these multinational companies are working in 
various developing countries, poor countries, and sometimes there are allegations by 
environmental activists and social activists that these mining companies are notrespecting 
the rights of the local people; they are violating their rights because of the mining 
business. To address this allegation, the third principle is that we have to respect the 
human rights, the cultural identity of the local people. We have to respect the customs 
and values of the communities. So, because mostly the mines are located in tribal-
dominated places, areas where the tribes have a different lifestyle, a different value 
system, and different customs. So, that has to be respected. 
Because otherwise, these multinational companies bring a lot of standardization in the 
culture and behavior. So, we have to respect the identity of the people. So, the fourth 
principle is to implement risk management strategies based on valid data and sound 
science. The fifth point is the continuous improvement of health and safety performance. 
Now, as part of the mining, we have to carry out continuous measures so that the health 
and safety of the workers who are working in the mine, as well as the general public in 



the community, are ensured. So that it is not affected. Rather, the company will be 
investing part of the budget to create health and safety infrastructure so that the people 
are taken care of. Benefit in health and safety. Continual improvement of environmental 
performance. 
So, the environmental performance of the mining is a very critical component, and there 
are many regulations prescribed in our country and in many other countries as well. They 
have different regulations, and the mines have to perform continuously to meet the 
requirements of the environmental statutes. Now, in many cases, the mines can take 
measures that will not only meet the environmental statutory requirements but sometimes 
exceed them, and the mines will perform better in environmental performance. 
Conservation of biodiversity through integrative approaches to land use planning. This 
biodiversity is very important in mining because most of the mining is located in forest 
areas, and because of the mining, there is sometimes an adverse effect on the 
biodiversity, an adverse effect on the flora and fauna, and an adverse effect on the 
biodiversity. 
So, the mines have to take sufficient measures to conserve the flora and fauna and 
conserve the biodiversity. The eighth point is to facilitate responsible product design, use, 
recycling, and disposal of products. This concept of the RRR—reduce, reuse, and 
recycle—and the concept of circular economics. Now, it is becoming very important. 
Now, the mining companies can use some of the concepts of the circular economy so that 
we use different products which can be reused, and any waste that we are disposing of 
can be used as a resource. So, if these concepts are used, then it will help in the 
sustainable development of mining. contribute to social, economic, and institutional 
development for communities. So, these are the issues that we will be discussing in the 
governance issues. 
Particularly, the mining companies have to develop some institutional mechanisms so 
that the benefits of mining can be shared with society and the community, and mining 
will contribute to social upliftment and economic upliftment through these institutional 
measures. The last point is effective engagement, communication, and reporting with 
stakeholders. Sustainability reporting can be done; the mining company can take many 
measures, but You have to communicate to the community, society, and all stakeholders 
regularly through different publications, reporting, and newsletters, so that the 
community, society, and stakeholders are aware of the different measures the mining 



company has taken towards environmental conservation and towards the socio
upliftment of the local community and society. That is called sustainability reporting.
It is also a very important 
ICMM 10 principles, these ICMM 10 principles were mostly developed by multinational 
companies on their initiative, and many of these multinational companies are following 
these ICMM 10 principles. B
ICMM have been taken, and there are certain framework. issues that have been selected. 
So, this can form the sustainable development framework in the Indian context.

So, what are the dimensions fo
scientific mining. Scientific mining means we are continuously incorporating 
technological advancements in mining, mineral processing, and the digital economy 
sectors. New developments are taking plac
exploration.  
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New equipment is also being developed using different sensors.For efficient mining. So, 
if you use the advancement of technology and different innovations that are taking place 
in mining, mineral beneficiation, and environmental treatment measures for mining. This 
will be called scientific mining, and using scientific mining, our mining will be much 
more efficient and productive. Also, environmental degradation will be minimized by the 
implementation of scientific mining. The second aspect is minimizing the ecological 
footprint. 
That means minimizing the adverse impact on the environment in water, air, soil, waste 
emissions, and greenhouse gas emissions. So, minimize the emissions. And minimize 
waste generation. The third most important aspect is biodiversity protection. What 
measures are we taking for the protection or conservation of biodiversity? The fourth 
important point for mining is mine closure and reclamation. This is now our regulation. 
The government is giving more focus on more stress on mine closure and rehabilitation. 
That is, when your mining is closed, what are the different environmental measures you 
will be taking to reclaim the mining area, to reduce pollution, and shift to a circular 
economy? So, the current linear economy model of using something and disposing of it 
as waste has more adverse impact on the environment.But if you shift to a circular 
economy where you are using the principles of reuse, reduce, and recycle, and we are 
doing scientific innovation, that will be termed as a circular economy, and a circular 
economy is very environmentally friendly. The impact on the ecosystem is less compared 
to the linear economy model. The sixth point is local community development and 
engagement. So, how will you engage with the local community to listen to their 
problems, and what measures, policies, or schemes will you implement for their 
upliftment or the socio-economic benefit of the community and society? That is for local 
community development and keeping the communication lines open, institutionalizing 
channelsfor having interactions with the community. That is the engagement, which is 
also very important. Lastly, the governance issue: transparency in the mining companies' 
business, accountability, and responsibility. Who will be responsible for implementing 
the sustainable development measures? Who will be responsible for hearing the 
grievances of the local community? Who will be responsible for addressing their 
problems? So, these are all transparency and accountability issues. So, these are the main 
seven sustainable development frameworks that we can consider for the Indian context. 
Scientific mining: I have discussed: innovations in technology, innovations in operational 
practices, and different innovations in the management of the mines.  



So, we have to continuously innovate for more efficient mining, and scientific mining 
will lead to improvement in resource utilization. It will lead to the conservation of 
resources. It will lead to more 

waste management. The mining industry should continue to go beyond regulatory 
compliance to develop innovative methods so that the mining product becomes more 
productive, more environmentally friendly
If you use improved technology, machines, equipment, and software, they will enhance 
the economic efficiency of mining. They will improve the productivity of the mines. 
Now we all know that a lot of technological advancements are taking place in the 
information technology sector. And in sensors, in UAVs, unmanned aerial vehicle 
drones, remote sensing, and satellite technology. So, if you can use these technology,for 
mining, for surveying, for environmental monitoring and measurement, and for safety 
monitoring.  
So, this will have a huge beneficial effect on the productivity, safety, and environmental 
performance of mining. So, we can use the recent new technology of artif
intelligence, machine learning, data analysis, automation, robotics, UAVs, and sensors 
for safety and environmental monitoring, Then remote sensing, GIS, image processing, 
and different specialized software for mineral resources planning, surveying, 
calculation. In disaster management, identification of, let's say, slope failure taking place.
So, how are the slopes changing? So, there are many image processing technologies we 
can use, and radar technology we can use. And if we use all this 
will be much more efficient and environmentally productive. And it will be much, much 
safer. And all this will lead to sustainable development in the mining sector.

So, we have to continuously innovate for more efficient mining, and scientific mining 
will lead to improvement in resource utilization. It will lead to the conservation of 
resources. It will lead to more recycling, better environmental performance, and better 
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safer. And all this will lead to sustainable development in the mining sector. 



Environmental sector. So, environmental protection... Particularly, 
land reclamation. Land degradation is a major problem in open
to reclaim our land. 
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So, how are we going to manage our flora and fauna, and how will we preserve them, 
how to Protect our surface and groundwater quality. How
consumption and process supply. What is the waste that we are generating, and how are 
we going to handle our waste in an environmentally friendly manner. Then, the stability 
of ground surfaces and artificial structures.
Socioeconomic development, sustainability issues, local enterprise, post
land. And infrastructure and different community development programs, these are all 
part of the mine closure. We will take a separate class on the mine closure. So, different 
socio-economic measures we have to take because the mine will have an impact on the 
social life, it will have an impact on the cultural life, it will have an impact on the 
economies of the community. Basically, we have the EIA and EMP that we have 
discussed, and in the environment management plan, there is also a component of social 
impact assessment and management plan to deal with the social issues. So, as a part of 
the environment management plan in the socio
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So, these schemes will be used for the socio
So, in those schemes, particularly, there will be how the mining companies are going to 
share their profits or the benefits with the local community in an equitable and 
transparent manner. Because the mineral resources belong to the country, belong to the 
community, and the mining company is using these resources, having a business out of it, 
and making some profit. So, some part of the profit must go to the community who are 
actually in the democratic polity. It is the ownership that is with the society or with the 
communities, some benefit should accrue to the community. 
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the District Mineral Foundation, where in the DMF, a certain budget of the company's 
profit goes to the District Mineral Foundation fund. And even the company can also take 
up some socio-economic measures through corporate social responsibility. So, these are 
the mechanisms. 
Now, the industry may use the trust or foundation route and provide funds to the tr
the foundation. And these trusts and foundations can execute socio
which will benefit society and the community. And these funds can be used to develop 
community infrastructure, to create local businesses, to help self
artisans, women's help groups, and so on. They can create education and health facilities 
and infrastructure, skill centers, sports training complexes, and so on. So, these socio
economic measures—how can the company initiate socio
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development plans. And the company can allocate a budget. Now, sometimes the 
company can also align with the government. Because the government has an 
independent development plan. So, they should be aligned together, not going in opposite 
directions. 
So the company can have an interaction with the government agencies. And together they 
can develop projects. Projects and a long
through a trust, foundation, the company itself, or NGOs. This developmental activity can 
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be executed, and of course, the company has to monitor it. Those projects have to be 
monitored and reported to all the stakeholders, including the community and local
society. So, community development is very important. Structured or institutional 
mechanisms for undertaking socio
and foundations, procedures for assessing the needs of the community. This is through
socio-economic impact assessment study. Mechanisms for execution, monitoring, 
evaluation, and reporting of those projects. Then, execution of socio
development around project areas, if taken up, will help the company in obtaining a 
social license to operate. 

If these projects are taken up, they will help the company in obtaining a social license to 
operate. Most mines undertake developmental activities either through CSR activities or 
they contribute to the district mineral fund, where the mo
authority, and then the district authority can spend this fund for the development of the 
local community. So, engagement with the community and interaction with the 
community is very important for the mining company. So, the engag
company with the local community throughout the different stages of the mine is crucial.
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A dedicated community liaison team should be established in the company, where they 
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That is very, very important. Now Corruption and lack of transparency and governance 
may create suspicion and lack of trust. Now the company may have different schemes for 
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taking to alleviate those problems? 
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the socio-economic upliftment and for environmental protection, but it may not happen at 
the ground level because of a lack of transparency and because of corruption. In that case, 
the company is spending a lot of money, but that money is not spent on the ground, so 
then there will be a lack of trust. That is why, accountability and transparency are very, 
very important. And then, lastly, it is the sustainability reporting. 

Now it is an integral part of the sustainable development framework that whatever 
measures we are taking, what are the programs, plans, and schemes that we are 
undertaking for the socio-
have to, from time to time, produce a report and bring this report to the community, to 
other stakeholders, and send it to the government offices, send it to the civil rights 
activists, environmental activists, so that they know. So this sustainability reporting is 
very, very important so that it will bridge trust, it will build trust among different 
stakeholders for the mining company. This is the last slide to summarize what we have 
discussed today. We discussed the sustainable development framework, the ICMM 
framework, and some important frameworks which may be applicable to the Indian 
context. Some of these impo
environmental protection measures, socio
sustainability reporting. 

c upliftment and for environmental protection, but it may not happen at 
the ground level because of a lack of transparency and because of corruption. In that case, 
the company is spending a lot of money, but that money is not spent on the ground, so 

here will be a lack of trust. That is why, accountability and transparency are very, 
very important. And then, lastly, it is the sustainability reporting.  

Now it is an integral part of the sustainable development framework that whatever 
taking, what are the programs, plans, and schemes that we are 

-economic upliftment of the society and community. Now we 
have to, from time to time, produce a report and bring this report to the community, to 

send it to the government offices, send it to the civil rights 
activists, environmental activists, so that they know. So this sustainability reporting is 
very, very important so that it will bridge trust, it will build trust among different 

or the mining company. This is the last slide to summarize what we have 
discussed today. We discussed the sustainable development framework, the ICMM 
framework, and some important frameworks which may be applicable to the Indian 
context. Some of these important framework points are technology and innovation, 
environmental protection measures, socio-economic measures, governance issues, and 

c upliftment and for environmental protection, but it may not happen at 
the ground level because of a lack of transparency and because of corruption. In that case, 
the company is spending a lot of money, but that money is not spent on the ground, so 

here will be a lack of trust. That is why, accountability and transparency are very, 

Now it is an integral part of the sustainable development framework that whatever 
taking, what are the programs, plans, and schemes that we are 

economic upliftment of the society and community. Now we 
have to, from time to time, produce a report and bring this report to the community, to 

send it to the government offices, send it to the civil rights 
activists, environmental activists, so that they know. So this sustainability reporting is 
very, very important so that it will bridge trust, it will build trust among different 

or the mining company. This is the last slide to summarize what we have 
discussed today. We discussed the sustainable development framework, the ICMM 
framework, and some important frameworks which may be applicable to the Indian 

rtant framework points are technology and innovation, 
economic measures, governance issues, and 



So these are the references from which we have taken this. You can go through these 
reports. And thank you for your patient hearing. Regarding the sustainable development 
issue for mining industries, we have taken two lectures. That is the last lecture, Lecture 
27 and Lecture 28. 

So, we have discussed the sustainable development issues for min
classes, we will be specifically discussing more about the sustainable development 
framework. In the next class, and thank you for your patient hearing. I hope it was 
informative and interesting for you. Thank you.
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