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Welcome students to today's lecture, which is the lecture 29 in the NPTEL online 

certification course on "Sustainable Mining and Geoinformation". Today, we shall talk 

about sustainable development framework (SDF) for mining industry. So, this topic of 

sustainable development framework of mining industry, we shall cover in two lectures. 

Today's lecture and the next lecture. We shall start today's lecture on "Sustainable 

development framework for mining industry - lecture 1".  

 

The topics that will be covered in today's lecture is definition of sustainable development, 

we have defined the what is sustainable development previously. Today also we will define 

and give some elaboration. Then application of concept of sustainable development in 

mining industry. What should be the framework parameters of sustainable development 

and then we will talk about how this framework parameters are developed, what are the 

considerations? Next class we will be talking in detail.     



 

For today's class, we come back to the definition of sustainable development. You are 

familiar with the definition and to refresh your memory, I am stating the definition again: 

"Development that meets the needs of the present generation without compromising the 

ability of the future generations to meet their own needs". This is the original definition 

which was given in the Brundtland Commission report. We have discussed about this 

previously. If you look at this definition, so there are four components that are hidden in 

this definition. What are they? First thing is that about material needs for a better quality 

of life. For the development of present or any generation, we require raw materials which 

comes from the mining industry. These should be available for a better quality of life for 

the present generation. We will use the raw material to manufacture different essential 

goods or services and which will be used to provide a good quality of life of the present 

generation. The second concept which is hidden in this definition is that equitable 

distribution of resources and services for better quality of life. We, the present generation 

requires raw material and so also the future generation. Using the raw materials, they will 

produce different finished goods, different services. The raw materials, goods, services will 

make their quality of life better. So, we require equitable distribution between different 

sections of the society and also among different generations. Equitable distribution among 

different sections of the society and among different generation is also inherently present 

or hidden in this definition. Using the raw materials, we are undertaking different 

developmental activities, producing different goods using industrial processes. While 

executing industrial processes, these processes are producing different types of 

environmental degradation. The environmental degradation should be within the carrying 

capacity of the ecosystem. That means our development should be respecting the boundary 

which has been provided by the ecosystem. Concept of ecosystem limit is also present 

hiddenly in this definition.  Now, we have the resources and we are exploiting these 



resources. We are processing these raw materials by industrial activities and these 

industrial activities should be within the ecological boundaries. The last condition hidden 

in this definition is creating socio-economic environment on which future generation can 

meet their own needs. We shall leave sufficient raw material for the future generation, we 

will produce socio-economic infrastructure or the capital. We will leave those capital for 

the future generation and using those socio-economic capital and natural capital and human 

capitals, the future generation will use these raw materials to produce or to enjoy a good 

quality of life. So, these are the four principles that are hidden within this definition of 

sustainable development. You now appreciate that the core principle of sustainable 

development is to improve human well-being, improve quality of life, and to sustain this 

improved quality of life over generations to come. So, the present generation life should 

be improved and this improvement should be sustained over future generation. So, that the 

future generation can also enjoy the similar or better quality of life. This is the concept of 

the sustainable development.  

 

Now to continue passing the means of survival and the better quality of life to future 

generations unimpaired, our resource base should not be depleted, or if possible, we can 

build on some capital. We can provide some additional capital to the future generation so 

that they will have a improved quality of life. If we are not able to provide additional 

capital, then at least, not diminishing the total capital that is available to our present 

generation should not be depleted. This is the concept of the sustainable development. 

About the capital we shall discuss in the next slide. Sustainable development requires 

integration of social, economic and environmental and governance goal in decision 

making. We shall discuss with a diagram. Sustainable development requires regulations, 

mechanisms, institutions for implementing, monitoring, evaluation and reporting of 

sustainable development. We shall have to have institutions, procedures, protocols, 



governance mechanism so that the sustainable development can be implemented, it can be 

measured, it can be monitored and then it has to be reported to various regulatory agency, 

various stakeholder like society, community. So, these are the critical part of the 

sustainable development and they will be part of the sustainable development framework 

as well. Idea of different types of capital to be used for implementing sustainable 

development in mining. Now mining industry is a unique industry which is responsible for 

depletion of natural capital. When we are executing the mining industry, we are exploiting 

the natural capital that is the natural resources, mineral resources. During this exploitation 

and extraction of these natural resources, we are damaging, depleting natural capital like 

natural resources like air, water, soil etc. So, mining industry is responsible for depletion 

of natural capital. And as you know when the natural capital is depleted, it will lead to 

lowering of quality of life. This is obvious. And our objective of sustainable development 

is that we have to improve the quality of life not only of the present generation, but also of 

the future generation. Because we are depleting the natural capital, so how we can ensure 

sustainable development for mining industry? This is a unique challenge for mining 

industry. Now what is the thought process or the solution? It is that total capital have to be 

augmented by creating other forms of capital. While the natural capital may be depleted, 

but we can augment or create other forms of capital like social capital, human capital, 

manufactured capital, financial capital, so that total capital of the future generation or the 

present generation will not diminish. That is how, we can ensure that while natural capital 

is depleted, our total capital is not depleted, not diminished rather in some cases it will be 

enhanced.  

 

So, capitals for sustainable development: the idea of different type of capital to be used for 

application or implementation of sustainable development in the mining industry. The 

different type of capitals can be classified into four or five type of capitals. For example, 



natural capital which provides a continuing income of ecosystem benefits to the people. 

Examples of natural capital are biological diversity, mineral resources, forest resources, 

clean air, clean water, good soil. These are the natural capital and using these natural capital 

we produce goods and services using which our quality of life is becoming better. Second 

type of capital is manufactured capital, so we know that the humans are creative in their 

nature and using the intelligence that has been bestowed upon us by nature, by God. We 

(humans) are creating different machineries, buildings, infrastructures, roadways, internet, 

telephone, and many things. We are creating infrastructure and using this infrastructure we 

are creating employment opportunities. And we are creating income and we are creating 

services and using those services and income our quality of life is becoming better. This is 

called as manufactured capital which is manufactured by the humans. Third form of capital 

is human capital. Now you can have the natural resources but if you don't have the human 

intelligence and endeavor and effort, you cannot use them for your betterment. That is 

where, the human capital comes in the form of skilled people, educated people, healthy 

people. So, using the good human resources, skilled human resources, educated human 

resources, laborious resources, hardworking human resources, we can use those natural 

resources, natural capital to produce goods and services using which our life will be better. 

That is called human capital. Third form of capital, it is the social capital. That is the 

institutions and structures that you are using to develop the human capital for example the 

schools hospitals libraries training centers these things are social capital so society creates 

the society or the government creates the social capital so that the human can be trained, 

human can be developed> So last form of capital is financial capital this is the providing a 

mechanism for development of the human resources and to provide the means and capital 

to the people so that they can manufacture capital, so that they can create industry,  they 

can generate employment . Now because of these reasons, our society will be developed. 

People will have better quality of life. Now the mining industry will have impacts on the 

different capital, some impact are positive and some impact are negative.  The mining 

activity will have adverse effect on the natural capitals. It will have degradation effect on: 

air, water, soil, biodiversity, heritage structures etc. It will have adverse effect on the 

natural resources, forests, groundwater, water, all of  that. Through mining industry, we 

can create lot of other capitals: human capital, social capital , manufactured capital , 

financial capital . The mining industry in collaboration with the government can create 

other forms of capital. While the natural capital will be adversely affected, the mining 

industry and government together through different policy initiative, through different 

regulatory mechanism, can help in creating the other forms of the capital. 



 

Some of the considerations of sustainable development for mining in India that mining 

sector in India has tremendous potential for growth. Challenge of mining industries is how 

to integrate economic activity with the environmental protection while addressing the 

social concern. Sustainable mining is basically mining that is financially viable, socially 

responsible, environmentally, technically and scientifically sound with a long term view of 

the development. This is very important. Mining industry is for a fixed time period, short 

term, say 30-50 years. But for planning for the society and implementing the sustainable 

development, they have to plan for the long term. Now, use of mineral resources optimally, 

that is a responsibility of the mining company. Another responsibility is to ensure 

sustainable post closure land use after the mining is completed. The mine have to provide 

a sustainable post closure land use so that the economic land use can be continued even 

after the mining. One of the objective of the sustainable development is that post-closure, 

the mining land can continue to generate some economic uses. Mining should create long 

term genuine mutually beneficial partnership between the government, community, and 

the mining company based on integrity, cooperation and transparency. For sustainable 

development, effective governance is the key to achieve integration of social, 

environmental, and economic aspects. For sustainable development of mines so we have 

discussed about the three pillars of the sustainability.   



 

Coming to sustainable development framework, there will be another pillar or side, which 

is governance. So, sustainable development has three sides, but the sustainable 

development framework, has four sides, that is economy, environment, society and 

governance. So, the fourth side, that is the governance mechanism to ensure sustainable 

development measures are implemented in the mining. Governance also includes 

monitoring and reporting.  

 

Mining in India generally involves forests and tribal areas. If you see, most of the mining 

area, they are in the forest area where there is a lot of tribal people are living within a rich 

biodiversity zone. Also, several mining regions are the poorest regions of the country. If 

you look at the recent or near past historical data, you may see that mining activities have 

resulted less local benefit and, in some case, have caused significant environmental 

degradation like degradation of water, degradation of land, degradation of ground water, 

degradation of the forest cover, etc. When the mining companies or the government on 

behalf of the mining company, sometimes they have acquired the land. Previously, many 

instances, the project affected people, who lost land to the mining company, they might not 



have got the right price of the land. Proper regulation were not existing to ensure fair 

compensation to the land losers. Increased development of natural resources is driving 

large-scale internal displacement of indigenous communities. Tribal people in the forest 

area, not only by mining projects, but also by hydroelectric dam projects, tourism and other 

projects are going on in the forest area. All these projects cause displacement of local 

community, tribal people.  

 

So, issues of sustainable mining, what are the issues? Community concern, irreversible 

impact on their land and livelihood and depletion of natural capital, depletion of water 

quality, depletion of soil, depletion of forest cover, depletion of biodiversity. These are 

adverse effect of large scale mining. Not enough demonstrated commitment to manage 

environmental impact of mining. Some mining areas are facing critical environmental 

problems of water or groundwater, biodiversity loss, etc. In many cases, economic benefits 

of the mining activity may not trickle down to the people who have been affected by the 

project. Project affected persons, they sometimes they do not get the proper benefit and 

they bear the brunt of the pollution. Mining is now moving into more complex geology and 

social environment. For mining company, it is about protecting investment more 

effectively and for long term it is about earning the social license to operate.  



 

How to implement sustainable development in the mining industry? By ensuring that the 

mining industry as contributor to inclusive growth, without adversely affecting the social, 

financial and environmental well-being of the present generation also the future generation. 

Now, for implementing the sustainable development in the mining, we require a framework 

of sustainability parameters. These parameters are to be identified and on basis of these 

parameters, the sustainable development can be implemented, monitored, reported, and 

also can be measured. Sustainable development framework should be based on an agreed 

set of principles or parameters. The agreement should be among key stakeholders: 

government, regulatory agencies, the mines, and the society. Also, the Sustainable 

development framework to be based on understanding of key challenges of the industry. 

The mining industry is facing some key challenges. Those challenges should be there in 

the framework. Also, what are the actions that needed to address this problem for the 

mining industry.  

 

Sustainable development framework to include steps for protecting rights and interest of 

the people. People means project affected persons, the local community involved. Their 



concern should also be considered in the sustainable development parameters. Sustainable 

development framework to include set of institution and it should prescribe policy 

instrument to ensure minimum standard of sustainable development compliance is made. 

What are the responsible voluntary actions that can be taken by the mining companies? 

They should be part of the Sustainable development framework. SDF should also include 

use of critical measures to evaluate the progress of the sustainable development in mining 

and to enable consistent improvements in sustainability of the mines.  

 

To develop the SDF for Indian mining industry, a committee was set up by the Government 

of India in the year 2005 under the chairmanship of Mr. Anwarul Hoda, member planning 

commission. The committee suggested to include the international best practices followed 

in the mining industry, and the reporting standard that is also followed internationally. 

Also, the SDF should be able to be measured objectively. Although they studied the 

international best practices, SDF for India should be tailored for Indian socio-economic 

condition. The committee's view was that mining should contribute to the economic, social, 

and cultural well-being of the indigenous and local communities, creating a stakeholder 

interest in the mining operation for the project-affected people. So, when they were 

selecting the SDF parameters, they thought that it should provide guidance for mining 

companies to improve their environmental and sustainability performance in social and 

environmental aspects. The SDF, in the long run, can become a common benchmark 

against which mining companies may be evaluated in terms of their comparative 

performance on sustainable development terms.  



 

So, the SDF comprises principles, reporting initiatives and best practices for three sectors 

in mining. What are those three sectors? Small and medium sectors. There are a lot of small 

mines in the country. They have different economic and environmental statuses. Captive 

mines and large standalone mines like Coal India Limited (CIL), Singareni (SCCL), 

Hindustan Copper, etc. The SDF should be monitored through a regulatory mechanism and 

also by creating certain institutions. The institutions should be assigned to monitor and 

ensure the implementation of sustainable development through these SDFs. SDF is to be 

used by mining companies to demonstrate their commitment to sustainable development. 

SDF may be used by regulators while the company is seeking clearance, no objection, or 

extension. SDF may also be used by regulators to evaluate the mining company's 

commitment to achieving environmental and social goals. Now, investors can also use the 

SDF to assess the socio-environmental risk of the project, and they could use this 

framework to demand better environmental and social performance from the mining 

companies. So, these are the importance of the SDF and how different agencies. Including 

the mining company, the regulatory agencies, and the financial agencies, they can use the 

SDF for various uses.  

 



Now, considering all these, this committee studied the sustainable development framework 

models of different countries, reputed mining companies of the world, and also the SDF 

model of the International Council of Mining and Metals (ICMM). ICMM is an association 

of big mining companies in the world. ICMM has developed SDF for member companies. 

The Hoda committee also studied the SDF model of the International Union for 

Conservation of Nature and Natural Resources (IUCN). They studied the SDF model of 

these international agencies and also some other models used by some of the western 

countries, developed countries. Finally, they tried to develop the framework which will be 

good for the Indian mining industry.  

 

So, these are the ICMM principles for sustainable development in mining. There are 10 

principles. They tried to take the points which will be relevant for the Indian mining 

industry. Not all 10 points are taken for the SDF of the Indian mining industry, but features 

which are relevant for the Indian mining industry have been taken. So, we will discuss 

these ICMM principles in the next class as well.  

 

Today's class is coming to an end, and to summarize what we discussed in the present class: 

we defined and elaborated the concept of sustainable development with respect to the 



mining industry. What are the challenges for implementing sustainable development in the 

mining industries? The basis of the application of sustainable development in mining is 

taking the help of capital, capital enhancement, so that the total capital is not depleted or 

diminished. That is the basis on which sustainable development is implemented for the 

mining industry. The different sustainable development framework criteria for the mining 

industry.  

 

These are the summaries, and two references I have given. I have used two good reports: 

one report is the Report of the Mining, Minerals, and Sustainable Development Project, 

and the other is the Planning Commission report. These are the two reports that we have 

followed, and you can go through these reports. So, this was today's class, and I will 

continue this discussion in the next class as well. Next class, we will talk more about the 

sustainable development framework for the Indian mining industry, what parameters are 

there, so that it can be implemented in the mining industry. I hope this lecture was 

informative for you, and I will see you in the next class. Thank you very much. 


