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Chapter 1 

Outline of the Study 

1.1 Introduction 

We live in the Anthropocene epoch, an unofficial unit of geological time in which human activity 

has significantly impacted the planet's climate and ecosystems. The modifications that man made 

on his living planet and its impacts became a topic of relevant discussion in the current period. 

The available historical evidence shows that the present-day economy evolved from the nature-

based human settlements of the early times. The beginning of settlement for agriculture made a 

difference in human life from other species. With agriculture, man started to create an economy 

that was different from the economy of nature. All other species similarly continued their life in 

tune with nature, but man changed living environment and natural infrastructure according to his 

needs and comforts.  

Economic well-being is not the primary goal of all species except humans. In that sense, 

economic growth and development are purely human-centric concepts. No doubt, countries all 

around the globe are curious to make and execute policies for the economic expansion of their 

land. We cannot neglect the significance of economic prosperity, as a country's human welfare 

heavily depends on that country's economic growth. In the process of development, a state needs 

a large number of resources. Those resources may be financial, human, physical, or natural. In a 

closer examination, it is visible that all types of resources have some connections with natural 

resources. Therefore, for any development activities, man has to depend on and, to some extent, 

exploit the environment. This pattern of anthropogenic economic development and its outputs 

negatively impacts the environment. 

Development has different dimensions. Like economic development, social development and 

human development are also essential to ensure the quality of human life. Socio-economic 

components constitute human development. Therefore, economic development is a part of 

human development. When we try to analyse these quantitative and qualitative aspects of 

development, the question arises of sustainability. All aspects of development and their 

sustainability depend on a sustainable environment. All are interlinked. Because the Earth is the 

only place to live, developmental activities beyond its limits cannot be justifiable, and ultimately, 

a matter of survival, too.  
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The environmental concerns related to development are now tackled more seriously than ever in 

arguments on development. One of the most frequently debated subjects of this kind is climate 

change. However, not all environmental issues receive the same amount of scrutiny. We often 

discuss issues that negatively impact the globe, such as climate change, while ignoring concerns 

that have a more localised effect. One of them is the effect of extracting non-renewable 

resources. 

Kerala stands out for its distinctive development experience, which was the subject matter of 

many debates on development. Despite being relatively safe, Kerala fully acknowledged the 

environmental implications of its development only when the frequency and intensity of natural 

calamities escalated. The State has recently experienced several significant environmental 

disasters, including the devastating floods of 2018 and 2019 and Cyclone Ockhi in 2017. Various 

local environmental challenges have been responsible for worsening climate-related issues. 

Coastal and hilly regions have been particularly vulnerable to the adverse impacts of natural 

disasters. In Kerala's mountainous areas, landslides have become a common cause of significant 

fatalities and casualties. Research has revealed that unrestricted quarrying in ecologically 

sensitive regions is a critical driver of this phenomenon. 

Disparities in the environment can impact a region similarly to social and economic inequality. 

Those marginalised or insecure within society tend to have less resilience when faced with 

environmental shocks, just as less affluent countries may struggle more with addressing 

environmental challenges than their more prosperous counterparts. Every time a natural disaster 

occurs, it simply requires substantial human, financial, and societal resources to survive. 

Environmental issues can have immediate and significant socio-economic effects and long-term 

impacts on sustainable survival. 

Here, three questions are more relevant to answer. First, whether economic development and 

related resource extraction create instability in our environment; second, will those imbalances 

harm the human development already achieved if they create instability? Third, how can we 

minimise the impact of this development versus sustainable development puzzle? The present 

study has been developed on this background and tries to find answers to these questions.  
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1.2  Statement of the Problem 

Development is a necessary condition for human well-being but not a sufficient condition. 

Kerala has a unique development experience that has been widely discussed in the academic 

circle and has attracted global attention. The State's achievements in social development from the 

beginning of her development journey and attainments in human development comparable to 

global standards are notable. Kerala, in the later phase, also moved forward in economic 

development. Geographical features, abundant natural resources, and socio-reform movements 

favoured the State in all aspects of development. However, as happened in many places of 

developing countries around the world, the environment has got less importance in the 

development discussions in the earlier stages. As a result, unplanned and unscientific economic 

development damaged the environment of the State heavily, and many of such damages are not 

rectifiable.   

Economic development at the cost of the environment is not sustainable. It may adversely affect 

the sustainability of human development, too. Thus, the paradoxical situation is possible that 

development designed for human well-being is also threatening the achieved human 

development. The present study, therefore, examines the cost-and-effect relationship between 

economic development and environmental imbalances in the Kerala scenario. The study also 

tries to analyse how economic development, which aims for human prosperity, threatens the 

achievements in human development by creating environmental imbalances.   

A sound development policy considering the environment is essential for the sustainable living 

of humans. Therefore, this study searches for a user-friendly, simple, sustainable Human 

Development Index by incorporating a convenient environmental component. Natural resource 

extraction is considered the primary visible link between economic development and the 

environment. From the sustainability point of view, the extraction of non-renewable resources 

has some significance. Therefore, this study focuses on quarrying-related environmental 

damages and their threats to human development in Kerala.   
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1.3  Objectives of the Study 

The primary objectives of the study are following: 

1. To analyse the socio-economic and environmental impacts of quarrying. 

This study focuses on the connection between economic development and the environment. It 

also tries to find the threats to attained Human Development in Kerala due to environmental 

deterioration. Here, quarrying is selected as the economic activity for analysing the impact of 

development-related activities on the environment. Therefore, this objective analyses the 

negative and positive impacts of quarrying on society, economy, and environment in a 

microeconomic framework. By analysing this objective, the researcher intends to find negative 

and positive externalities of quarrying on society, economy and environment, the three 

components of sustainable development. 

2. To study threats of non-renewable resource extraction and environmental 

degradation to the sustainability of human development.   

The second objective examines quarrying-related environmental degradation and its impact on 

the sustainability of attained human development. Quarrying is selected because it is a visible, 

non-renewable resource extraction process for development-related activities and mainly for 

infrastructure development. Unlike other categories of resource usage, damages made by the 

quarrying activities on the environment are nonrepairable. Therefore, this objective is relevant to 

the study.  

3. To discuss the policy challenges and attempt to construct a sustainable human 

development index.  

The study searches for a methodology for constructing a user-friendly Sustainable Human 

Development Index (SHDI) at the state level. Also, it discusses the policies and policy 

challenges for sustainable human development. Presently, we have a lot of indices and methods 

for calculating economic and human development. However, we still need a popular measure for 

assessing the sustainability of Human Development as compact and straightforward as the 

Human Development Index, globally and regionally. Therefore, the researcher attempts to 

calculate a new SHDI under the framework of Human Development Index. 
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1.4 Hypothesis  

The central hypotheses are given below: 

1. Development-related resource extraction beyond a limit creates instability in the living 

environment of human beings. 

2. Environmental imbalances are harmful to human development. It threatens the 

sustainability of achieved human development.  

 

1.5 Data Source and Methods 

This section describes the data sources, sampling framework and analytical framework used in 

this study. It includes details of various data sources, sampling techniques used for selecting the 

samples relevant to the study and analytical framework, including various statistical methods and 

the rationale behind using those methods in this study. Thus, the following sections overview the 

methodology used in this research. 

1.5.1 Data Sources 

The present study has used primary and secondary data sources to analyse the study's major 

objectives. The secondary data source is mainly used to examine the third objective and for 

background chapters. Data from the Economic Review of the State for 1960–2022, published by 

the State Planning Board, is used to analyse the nature and pattern of economic development in 

Kerala. The Census report published by the Government of India for various periods is also 

utilised. The data provided on the official website of the Mining and Geology Department of 

Kerala in various periods supplemented a significant secondary data source for this study. 

Secondary data from the World Data Lab and India's State-wise Environmental Performance 

Index were used to construct the Sustainable Human Development Index. Human Development 

Report published by UNDP in various years has also helped to frame the methodology to 

construct the Sustainable Human Development Index. Along with these sources, Study reports of 

various institutions, individual researchers and Government bodies, published works like articles 

and books, and Newspaper reports were used to support this study's data.  

The second and third objectives of the study are mainly analysed using the primary data 

collected from the study area. A sample survey will be conducted from December 2021 to May 
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2022. To study the socio-economic and environmental impacts of the quarrying, data from 

households residing within a 1-kilometre area of the active quarries within ecologically sensitive 

zones have been collected. Samples are collected from different taluks of the Palakkad district of 

Kerala. According to the mapping of granite quarries in Kerala, the district of Palakkad (867) has 

the most granite quarries in the State (Sajeev & Alex, 2017). This study also found that, as per 

the number of quarries near river basins, Bharatha Puzha stands first with 940 quarries. The 

Palakkad district also stands second behind the Idukki district regarding the number of quarries 

in Ecologically Sensitive Zone –I (ESZ- I). As per the Draft Disaster Management Policy, 2016, 

the State, Palakkad and Idukki are the most landslip-vulnerable districts in the State. The 

population density of Palakkad district is much higher than that of Idukki, so vulnerability is 

comparatively higher for the district of Palakkad. In 2022, the Mining and Geology Department 

of Kerala published the statistics of active quarries in Kerala. Palakkad stands second in the 

number of active quarries behind the Malappuram District. Considering these factors, the 

Palakkad district was selected for conducting the primary survey. 

1.5.2 Sampling Design 

The mixed sampling method is used to select samples for the study. Cluster sampling is applied 

to select sample taluks from the Palakkad district. Presently, there are seven taluks in the 

Palakkad district. Namely Attappadi, Alathur, Chittur, Mannarkkad, Ottappalam, Palakkad and 

Pattambi. Five taluks in the district, namely Ottappalam, Pattambi, Mannarkkad, Chittur, and 

Alathur, were selected using cluster sampling. According to the Western Ghat Ecological Expert 

Panel (WGEEP) Report, popularly known as the Gadgil Committee Report, taluks of the district 

are classified under two categories: Ecologically Sensitive Zone I and Ecologically Sensitive 

Zone III (ESZ I & III). The taluks  Attappadi, Alathur, Chittur, Mannarkkad and Palakkad are in 

the ESZ-1. The remaining two taluks, Pattambi and Ottappalam, are classified as ESZ-3. 

Considering the population density around the quarrying area, three taluks from Zone I and two 

from Zone III are selected for the study. Thus, Alathur, chittur and Mannarkkad were selected 

under cluster I, and Ottappalam and Pattambi taluks were selected under cluster II.  

 

 

 



 

                         

                            Author’s Compilation

As the functioning of quarries is irregular or seasonal, no one had the correct information 

regarding the quarries. Therefore, locating the active quarries during the survey was very 

difficult. Thus, snowball sampling is used to locate active quarries from selected taluks. As per 
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there were 68 active quarries in the district at the beginning of the survey period. Considering a 
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Ottappalam and Chittur and one from Alathur and Mannarkkad, were selected. Simple Random 

Sampling was used to select 256 sample households from the residential areas within one 

Kilometer of these quarrying areas. 20% of the households were selected from each quarrying 

area within one kilometre of the site. Thus, 89 households from Pattambi, 53 from Otta

33 from Alathur, 46 from Chittur and 35 from Mannarkkad were selected for the sample Survey. 
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Figure 1.2: Sampling Framework 
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1.5.3 Analytical Framework  

The study has used quantitative and qualitative methods for analysis. Relevant statistical tools 

are used to analyse the stated objectives of the present study, along with descriptions and 

explanations. The significant tests used for analysis are descriptive statistics, Spearman's rank 

correlation, Ordinal Logistic Regression, the Mann-Whitney U test, and the Kruskal-Wallis H 

test. The UNDP method of HDI calculation is used to construct the Sustainable Human 

Development Index (SHDI). From the qualitative perspective, descriptions of the comments and 

views of the participants are used to explain the non-quantifiable aspects of the study.  

Frequency tables, Charts and diagrams were used to present primary and secondary data in the 

thesis. Descriptive and summary statistics like percentages, measures of central tendency and 

measures of dispersion are used to know the average and spread of the data. As data is not 

normal, nonparametric tests were used for significant Analyses. The normality of the variables is 

checked using the Kolmogorov-Smirov test and Shapiro-Wilk test.   

Socio-economic- environmental impacts of quarrying are measured from the level of agreement 

and disagreement of the households regarding the statements on a five-point Likert scale. 

Spearman's Rank Correlation is applied to analyse the relationship between the Adverse Effect of 

Quarrying on Sustainable Life and the Socio-economic and environmental impacts. An Ordinal 

Logistic Regression Model is employed to elicit the determinants of the adverse effect of 

quarrying on the sustainable life of the people.   

1.6 Chapter Scheme 

The study is organised into eight chapters. Chapter one is introductory, which familiarises the 

outline of the study. Chapter two critically reviews theoretical and empirical literature relevant to 

the research area. The third and fourth chapters are background chapters for the study. The third 

chapter gives an overview of Kerala's nature and development pattern using descriptive analysis 

of secondary data. A cause-and-effect analysis of Economic Development and Environmental 

Imbalances in Kerala is given in Chapter Four, which analyses how the economy of Kerala 

depends on its environment for development and the effects of this dependence. The analysis 

specifically focuses on infrastructure development, a construction boom, the extraction of non-

renewable resources and, more precisely, the extraction of building stone and the environmental 

impact of quarrying.  
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Chapter 2 

Review of the Relevant Literature: Theory and Empirics 

 

2.1  Introduction 
 

This chapter reviews theoretical and empirical literature related to the research topic. Like the 

economy and society, our environment is changing globally and locally due to human 

interference and other reasons. As one of the primary providers of inputs to an economy, man 

must pay attention to the importance of his environment. The present study, therefore, critically 

reviews existing literature relevant to this study in different dimensions. The study tries to 

connect economic development, specifically infrastructure development, resource extraction for 

developmental activities, particularly quarrying and its impacts on society, economy and 

environment and overall threats on the attained Human Development of a society. The first 

section of this chapter details theoretical developments in economics regarding the environment, 

resource scarcity, allocation of resources, sustainability and socio-economic well-being.  

2.2  Theoretical Background 

This section highlights the theoretical background of the present study. Scarcity was a significant 

point of discussion in the economic literature from the beginning. Economists have different 

views regarding the economy and environment and natural resources capacity and economic 

growth. From the economic literature, it is evident that the Physiocrats of mid-18th Century 

France were the first school of economic thought who tried to explain the economy through 

natural law and considered agriculture and cultivable land as the source of net value (Scott Cato, 

2021). However, with the arrival of the Mercantilist school of thought, the focus of discussion 

shifted from the land to the capital. Following mercantilists, classical and neo-classical ideas 

were developed. Increasing environmental issues resulting from environmental concerns 

developed new perceptions towards these issues over time. New branches of economic thought 

like environmental economics, ecological economics and green economics challenged the 

existing economic view regarding the environment.  

The Industrial Revolution in the 18th Century brought widespread changes in existing social, 

economic, and political order, first in England, then in Europe and later in America. All these 
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changes influenced economists' views towards the environment (Stelguer). During the 19th and 

20th centuries, the pace of resource depletion and environmental degradation increased due to 

rapid industrialisation. Concern about environmental issues among thinkers and economists has 

also increased. Significant theoretical contributions of different schools of thought relevant to the 

present study are discussed in the following section.   

The classical economic literature had been focused on the idea that land and labour are the major 

factors of production. How to increase the production was their primary concern. Adam Smith, 

David Ricardo and J.S. Mill were significant contributors in this regard. The economic literature 

falls under classical tradition was written in the background of the Industrial Revolution. The 

industrial revolution, population growth, and growth of diversified economic activities increased 

pressure on natural resources along with the changes in landscape and quality of the 

environment. During this period, in the 18th Century, economists and others started to write about 

environmental issues (Kula, 1998). In The Wealth of Nations (1776), Adam Smith 

comprehensively discussed the mineral industries, including coal, mining, quarrying and 

extraction of metals in Britain. Smith lived in a period when natural resources seemed 

inexhaustible. Therefore, he was very optimistic regarding the availability of those natural 

resources in anticipation of discoveries (Kula, 1998).  

However, Malthus and Ricardo, of the same tradition, kept a pessimistic view towards the 

unlimited availability of resources and unlimited growth. Malthus pointed out that a rapidly 

growing population would cut short the availability of arable land and the adequacy of food 

supplies in the future (Malthus, 1798). Later, David Ricardo, in his Principles of Political 

Economy and Taxation, observed that " economic growth would eventually peter out due to 

scarcity of land and its falling food production capacity, and this would stabilise the population 

at a subsistence level" (Kula, 1998). Like Adam Smith, Karl Marx also believes that in the 

natural resource–based sector, there is no tendency for decreasing returns to scale (Kula, 1998). 

Classical economists take both optimistic and pessimistic views regarding natural resources. 

Their discussions, especially of optimistic thinkers, are limited mainly in the assurance of 

availability and non-availability of resources. However, very little importance is given to the 

result of the unlimited extraction of current and new sources of resources in the future.  
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The neoclassical views have dominated economic thought since the 21st Century; it is considered 

mainstream economics, especially in the academic field (Scott Cato, 2021). Neoclassical 

thoughts are based on a market system where the interaction of supply and demand brings 

optimum outcomes for all. They favour market mechanisms to determine resource allocation. 

Here, economic decisions are based on utility maximisation. That means "preferences of as many 

economic agents as possible are fulfilled to the maximum extent possible given the limited 

available resources'' (Scott Cato, 2021). Neoclassical economists view the market as an effective 

system for organising the economy. Pareto efficiency can used to convey the concept of 

efficiency. According to Pareto efficiency, resource distribution is efficient if anyone receiving 

some of it might get more without taking some of it away from somebody else. 

Though they are aware of the scarcity of resources, they never think limitations in the resource 

availability put obstacles to unlimited growth. Thus, to neoclassical economics, natural resource 

constraints never limit economic growth. They argue that limitless scientific and technological 

advancement increases the efficiency in using natural resources, and capital, labour, and natural 

resources can perfectly replace one another (Romeiro, 2012). As per this view, the loss of the 

natural ecosystem can be replaced by capital. It is a notion of weak sustainability. Solow's 

famous observation summarises the neoclassical view of the environment: "The world can, in 

effect, get along without natural resources, so exhaustion is just an event, not a catastrophe" 

(Solow, 1974). The Hartwick Rule, which assures investment compensates future generations for 

asset losses caused by current consumption and production, is the underlying idea behind this 

(Romeiro, 2012).  

However, changes in the environment indeed affect the economy as both are closely connected. 

A considerable volume of resources is required for the smooth functioning of an economy and its 

activities. The environment is a significant source of inputs and resources for the economy. The 

economy extracts resources from the environment and puts wastes and emissions of consumption 

and production activities on it. This environment is a resource source and disposal sink 

(Sengupta, n.d.). Thus, with economic growth, the environmental quality decreases. Marshall's 

concept of external economies gave a new analytical framework for environmental issues 

(Marshall, 2009). Marshall counted only the benefits of economic actions, but externalities were 

the key to economic analysis of environmental problems (Kula, 1998). The concept of 
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externalities extended to the benefits and costs of economic activities on the environment by later 

economists (Pigue, 1920 and Kapp, 1950). Externalities are considered market failure, and 

neoclassical economists deal with environmental problems under market failure. Economic 

activities create a network of negative externalities, which badly affect the environment and 

people living in it, those who were not involved in that economic transaction. Thus, 

environmental issues can be considered as the negative externalities of economic growth. The 

planet is the sole place to live for human beings and other animals; therefore, balancing 

economic development and environmental quality is paramount. 

In the later period, different thoughts on environmental issues, from the economic standpoint, 

originated around the concept of market failure of neoclassical schools. Environmental 

economists analysed the environmental question using the theoretical framework of 

Neoclassical. They tried to solve the environmental issue through the market mechanism. The 

problems of public good, common good, negative externalities, and property rights as a solution 

for environmental issues were discussed under environmental economics. The nature of the 

ownership of resources plays a significant role in the economics of resources. The degree of 

exploitation depends on the accessibility and ownership of the natural resources. Natural 

resources like air, atmosphere, river, mineral deposits, stone, and sand are open-access resources 

(Ostrome, 2009). Many are considered public goods; environmental issues can be considered 

public bads. Non-rivalry and non-excludability features of public goods aggravate the degree of 

exploitation.  

Unlike private resources, the tragedy of commons and the free-rider problem happens in the case 

of natural resources. These problems are significant causes of the deterioration of natural 

resources. Coase's theorem (1960) suggests solutions for negative externalities by internalising 

the harmful effects of production and consumption through the well-defined property rights 

system. To him, clarity in ownership helps to protect natural resources. However, in the case of 

natural resources, private ownership is not possible, but community ownership is feasible. 

Property rights reduce the tragedy of commons and the negative externalities. Like the type of 

ownership, the type of natural resource is also important from the environmental point of view. 

All resources are not exact. Specific features of some resources increase the intensity of 

deterioration and damage. Natural resources are generally classified into two: renewable and 



 

non-renewable resources. Continued extraction of non

exhaustion of the stock of those resources. It will damage the natural environment permanently. 

Therefore, technology, policy and social auditing are needed for the wise use of resources. 

Figure 2.1 summarises the approach of environmental economics.

Figure 2.1: Economics and Environment in Environmental Economics
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Source: Sahadeven et al., 2022 
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Ecological Economics in 1989, the academic subfield of ecological economics was established in 

the 1980s (Scott Cato, 2011).  

Environment as a source of resources and as a provider of ecosystem services play a significant 

role in the functioning of an economy. From the viewpoint of ecological economics, the 

environment represents an absolute limit to economic growth. The analogy used by Boulding 

(1966), "cowboy economy1” and the “spaceship economy2" narrates the two different situations 

of resource availability. The second law of thermodynamics, the law of entropy3, is applicable 

here. The theoretical premises of ecological economics are based on these laws and assumptions. 

Human expansion over the planet and exhaustion of resources are becoming a threat to the 

survival of nature and human beings. Economists like Herman Daly (1996) suggest that zero 

growth is the only way to prevent extinction. However, de-growth seems an extreme option, and 

it will not be feasible for the countries and regions of the developing stage. The discussion on the 

exhaustion of resources, economic progress and human sustainability were not new in the 

economic literature (Malthus, 1798; Javons, 1866).    

Figure 2.2 depicts the view of ecological economists. To them, the economy and society are not 

counterparts of the environment but subcomponents. They place the economy inside the society 

and the society inside the environment.  

 

1. Cowboy economy; 2. Spaceship economy: Kenneth Boulding first proposed the idea of cowboy economy and 

spaceship economy in 1966. In contrast to the spaceship economy, which is closed and has limited resources, the 

cowboy economy is open and unlimited. 

3. Law of Entropy: the absolute resource shortage imposed by the entropy law cannot be remedied by technical 

advancement, exploration, or substitution. 
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Figure 2.2: Perspective of Ecological Economics 

   

Source: Passet, 1979 

When we analyse the environmental issues from a social justice purview, we can observe that 

developing and underdeveloped countries bear a significant share of adverse effects of 

environmental degradation. Countries worldwide are at different stages of development. 

Therefore, the intensity of development caused by environmental deterioration will differ for 

different countries. The Environmental Kuznets Curve (EKC) suggests that pollution and 

environmental damages will be higher at the early stages of economic growth, but after a specific 

point, it comes down. Though developed countries are significant polluters worldwide, they can 

minimise environmental damage in their regions by adopting sophisticated technologies. 

However, the global effects of environmental damage hit the low-income countries and low-

income sections of people more intensively because they are more vulnerable compared to the 

rich people and developed countries. Thus, the problem of environmental issues becomes more 

complicated.  

Environment

Society

Economy
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This disparity also makes discussions on sustainability more complex. Sustainability is an 

essential goal to achieve, and it is a necessity for the survival of humankind. Nevertheless, justice 

in the way to sustainability is also essential. Here, we have to analyse the intergenerational 

equity and intra-generational equity. Distributive justice and equity are essential for achieving 

intra-generational and intergenerational equity—the renowned sustainability definition of 

Brundtland Commission bases Intergenerational equity theory. Sen's capability approach and 

freedom-oriented human development are criticised (Pelenec et al., 2013). Sen holds a different 

view on this; "a fuller concept of sustainability has to aim at sustaining human freedom, rather 

than only at our ability to fulfil our felt needs" (2013). However, his views are criticised for lack 

of environmental concern. Achieving intergenerational equity without intra-generational equity 

and distributive justice is impossible. Thus, sustainability should be wide enough to incorporate 

these factors, too.  

The different views of sustainability and their characteristics are discussed in diagram 2.3. 
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Figure 2.3: Natural Capital and Strong and Weak Sustainability Notions 
 
 

 

 

 

 

 

 

 

 

 

 

 

1. Weak Sustainability 

 Substitute for Natural Capital 

 Not all natural capital is essential. 

 

2. Strong Sustainability 

 Physical and Human Capital are  

no substitute for Natural Capital 

 Natural capital is essential. 

Source: Shadevan, 2022 

Sustainability 

Ensure that the future generation has access to as many economic opportunities as are 
available for the welfare needs of the present generation. 

Over time, welfare opportunities do not disappear. 

Creating a separate category is necessary for their handling and enhancement to prevent 
the cumulative value of the entire capital accumulation from diminishing. 

Natural Capital Physical Capital Human Capital 

Care should be taken to protect the 
essential natural capital for the 
following reasons. 

Defective Substitutes 

Irreparable loss 

Uncertainty over the value 
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2.3  Review of Empirical Literature 

A Critical review of empirical literature is also conducted to identify the research gap. It is 

conducted based on two significant themes following the objectives of the present study. These 

themes are the impact of economic activities on the environment, particularly the impacts of 

mining and quarrying and the measurement of environmental sustainability and human 

development. The critical review based on these themes is given below. 

2.3.1 Environmental Impacts of Economic Activities 

The relationship between economy and environment and different theoretical approaches 

towards this relationship is discussed in detail in the theoretical review. Therefore, this section 

only focuses on empirical studies on the environmental impacts of economic activities and 

available studies on quarrying. It is noticeable that studies in this area are very few.  

Economic development of a region heavily depends on the environment and natural resources. 

Nature supports an economy as an input source and a sink for waste disposal. Sengupta (n.d.) 

says the entropy law of thermodynamics sets capacity limits on this source and sink, thereby 

putting biophysical limits on economic growth. When economic growth overshoots these limits, 

it results in the degradation of the environment. Environmental issues act like negative feedback 

on the economy. Institutional failures are the root cause of such crises. The nature of these 

failures differs from economy to economy. Countries face environmental problems mainly due to 

population pressure and the unsustainable use of resources.  

The way in which “environmental degradation affects human development and sustainable 

economic development” is a question to be discussed in more detail. Alam (2012) analyses the 

long-run relationship between human resource development and environmental degradation 

along with other socio-economic and demographic factors, such as poverty, urbanisation, 

globalisation and population density in the case of Pakistan. To him, human development is a 

function of economic growth (EG) measured as per capita GDP, poverty (PV), the rate of 

Urbanisation (URB), Globalisation (GL) measured as export plus import to GDP ratio, 

population density (PD) & environmental degradation (ED). According to his study, economic 

expansion, globalisation through trade liberalisation, and urbanisation affect human resource 
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development favourably. The increased poverty and environmental degradation deteriorate the 

quality of human resource development.   

Human welfare is eventually enhanced by economic prosperity. One of the critical elements of 

economic growth is infrastructure development. As a result, we must consider how crucial 

infrastructure growth is to advancing human development. The construction industry 

significantly influences infrastructure development, employment creation, and economic growth. 

Mallik and Mahalik (2008) note that the construction sector may be affecting the growth rate by 

expanding employment and, as a result, raising the economy's overall production. This argument 

is based on their analysis of impact of the construction sector on economic growth through the 

employment channel. Therefore, ceasing construction is not a way to conserve environment.  

The following table depicts various environmental issues and their economic causes.  

Table 2.1: Environmental Issues and Economic Causes 

Environmental Problem Economic Cause 

Pollution and Climate Change Massive expansion of productive processes that emit 
greenhouse gases; increasing use of fossil fuels. 

Atmospheric aerosol loading Emission of Chloro Fluorocarbons (CFCs) by manufacturers 
of aerosols and refrigerants. 

Acidification Emissions from fossil fuel electricity 

Species extinction/ biodiversity 
loss 

Loss of habitat caused by displacement of subsistence farmers; 
pressure on land caused by population increase. 

Nitrogen Cycle Intensive farming with heavy use of nitrogen fertiliser; burning 
of fossil fuels. 

Land Degradation/ loss of soil 
fertility ([bio] regional, 
national) 

Loss of traditional agriculture systems due to population 
displacement and movement away from subsistence 
agriculture. 

Ozone depletion Use of Hydrofluorocarbons (HFCs) in aerosols and 
refrigerants. 

Freshwater Overuse Overuse and pollution of systems from industrial processes. 

Congestion (national) Excessive material consumption.  

 Source: Cato, 2021 

Shahabaz et al. (2015) validate the holding of the Environmental Kuznet Curve hypothesis for 

the Indian context. The study examines the connection between globalisation and CO2 emission 
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by considering India's CO2 emission function, energy consumption, financial development, and 

economic growth. They contend that unforeseen externalities, such as pollution and 

environmental deterioration, may happen when every economy strives to achieve a higher per 

capita income growth rate. Since these pollutants' emissions impact ecological imbalances and 

global climate change, civilisations on the Earth may suffer significant direct and indirect 

welfare losses. This study depicts the link between the economy and the environment. It also 

portrays how ecological imbalances harm the economy and thereby damage the welfare of the 

people in a cause-and-effect manner.   

According to Mahalik et al. (2018), among numerous other socio-economic difficulties of 

various intensities, the two priorities for developing countries are preserving the environment 

and lowering income inequality. This study compares the relationships between income 

inequality and environmental quality for each of the BRICS economies, which is still being 

established in the body of literature. According to their findings, governments should consider 

income inequality when developing energy policies to achieve environmental sustainability, 

considering the importance of income inequality in environmental pollution. These studies all 

examine the intricate relationships between the economy and the environment.  

According to Melodi (2017), an economy's private sector tends to be less concerned with the 

harm that mining projects cause to the environment and its inhabitants. His investigation into the 

environmental effects of quarry operations in Nigeria's Ogun state has shown that mining 

operations in the research area significantly impact land usage and cover. The number of mining 

operations, particularly quarry operations, is growing significantly, which lowers the standard of 

living and raises the cost of living for the people.  

Bewiadzi et al. (2018) studied the impact of stone quarrying on workers' livelihoods and the 

environment. Quarrying is an alternative livelihood for many people who live in areas of 

economic hardship and poor agricultural yield. Environmental degradation is one of the critical 

environmental impacts of stone quarrying in Dalgama. This study also reveals that workers in the 

quarry site face many health challenges.  

Quarrying resources for construction is necessary due to the ongoing development and 

construction projects in major urban centers worldwide. Adverse social and environmental 
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effects have resulted from this, which are typically disregarded in favour of economic growth. In 

a study, Barchok et al. (2022) evaluated the socio-economic effects of stone quarrying in Kenya's 

Narok North Sub-County. Quarry workers, locals, and government officials involved in 

environmental management were the study's intended population. According to the survey, 

quarrying operations have been crucial to the growth of the economy and infrastructure. 

However, it has resulted in detrimental societal problems such as social structure shifts, conflicts, 

evictions, and health problems. According to this study, there was a significant positive 

correlation (r) of 0.705 between the intensity of the dust exposure and the respondents' 

respiratory illnesses. This study also demonstrates that quarrying activities have impacted 

agricultural-based lifestyles while simultaneously creating employment opportunities in their 

community. 

The primary societal impact of quarrying is health-related. A study by Nemer et al. (2020) 

looked into the health consequences of exposure to dust on persons who lived close to quarry 

sites and compared them with those who lived farther away. The 79 exposed participants, who 

reside fewer than 500 metres from the quarry sites, and the 79 control participants, who reside 

more than 500 metres away, participated in a cross-sectional comparative study. Everyone who 

took part completed the identical questionnaire about dust exposure at home and its 

consequences on health, along with a lung function test that looked at both reported and 

measured health effects. This study demonstrate that residents live close to the quarry sites 

reported experiencing dust exposure at home (98%), land degradation (85%), dust cover over the 

plants (97%), and difficulty in growing crops (92%). Comparing the exposed group to the control 

group, the exposed group reported noticeably more eye and nasal allergies (22% vs. 3%), eye 

discomfort (18% vs. 1%), dryness (17% vs. 3%), chest tightness (9% vs. 1%), and chronic cough 

(11% vs. 0%). The mean forced vital capacity (FVC) was 3.35 L vs. 3.71 L (p = 0.001), and the 

mean forced expiratory volume in the first second (FEV1) was 2.78 L vs. 3.17 L (p = 0.001). 

Lung function measures were considerably lower in the exposed group compared to the control 

group. Higher degrees of restricted breathing were found among the exposed group. These 

findings of the study demonstrate that the exposed group's lung function metrics deteriorated by 

living near to the quarrying site. The study emphasises the significance of defining and 

effectively implementing quarrying laws and regulations to avoid social unrest and protect 

individuals. 
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2.3.1.1 Environment and Economy of Kerala 

Kerala's socio-economic advancement received scholarly attention when the UN study Poverty, 

Unemployment, and Development Policy was published in 1975. Oommen (2017) points out that 

Kerala is rapidly losing its reputation as a model. He views Kerala's experience with 

development as only a post facto generalisation of a historically evolved transformative 

experience in bringing social justice, universal elementary education, and broad-based healthcare 

to a society that was once sharply caste and class divided. A significant flaw in Kerala's growth 

is the inadequate discussion of the environment. 

K.P. Kannan (2011) points out the environment-related challenges of the Kerala Development 

Model. The dominance of private interests over public interests is the root cause of many 

development-related issues. Kerala is, at the same time, a victim and a beneficiary of the 

neoliberal ideas. Gulf migration and the flow of Gulf money helped improve people's socio-

economic conditions. It also boosted the expansion of the Kerala Economy. 

Nevertheless, it, along with some positive effects on some sectors of the economy, has some 

negative impacts on the construction and consumption behaviour of the people. The exponential 

growth of the construction sector affected the state's land and other natural resources. Profit 

became the centre of economic activities, and the growth of the real estate business and 

construction boom changed the price and use of land resources throughout Kerala. It ultimately 

created the development imbibed environmental imbalance in the state.  

2.3.1.2  Quarrying in Kerala 

This section focuses on the studies on quarrying in Kerala. There is a considerable gap in the 

availability of environment-related reliable data. Developing countries face this problem more 

severely. In Kerala, adequate details of resource extraction are not available. The lack of data 

regarding mining and quarrying in Kerala is disturbing. 'There is a big information gap at the 

national or state level, in collecting spatial and temporal information on small scale mechanised 

and non-mechanised quarries' (FIMI Report, 1994). Sajeev and Alex (2017) made some relevant 

contributions to this field through a critical mapping initiative to map the granite quarries of 

Kerala. They argue that compared to the developed countries, the small-scale mining sectors of 

most developing countries are still in the infancy in terms of 'formalisation, use of advanced 
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technology, prior assessment of environmental impact, professional management and public 

review process'. This study attempted to map the distribution of granite quarries in Kerala using 

the access satellite data from 2014-2015 from WebGIS sources like Google Earth, Google Map 

and Bing Map. Their mapping initiative detected 5924 quarries within an area of 0.02 to 64.04 

hectares in Kerala. The sectoral analysis shows that Central Kerala had the highest number and 

area of quarries. 

The state's highlands are delicate, and excessive human activity in the form of quarries there 

undoubtedly exacerbates natural disasters that resemble landslides. Landslides frequently occur 

in the Western Ghats, especially during the monsoon, and can significantly harm people and 

property. Several landslides, like rock falls, rock slips, slumps, creeps, debris flows, and 

occasionally rotating slips, occur in the area, particularly during the monsoon season 

(Sajinkumar et al., 2013). According to Sajinkumar et al.'s (2013) study on risk assessment and 

management in a few Western Ghats hamlets prone to landslides, such occurrences are not 

uncommon but rather a brooding, constant reality with all its terrible implications. Given that the 

state has a density of more than 800 people per square kilometre, the destruction brought on by 

this cataclysmic phenomenon is considerably higher than one might anticipate. According to the 

study's findings on vulnerability, 1,321,056 persons in the human population, 2656 animals, 

including cattle, sheep, and chickens, and 2656 crore rupees worth of property are all at risk. 

The findings from Sajinkumar et al.'s (2014) study on the impact of quarrying on the slope 

stability of Banasura Mala in Kerala's Wayanad district reveal that significant building stone 

mining in this area has contributed to the onset of landslides in this area. Through geotechnical, 

geophysical and environmental impact assessments (EIA), they attempted to investigate the 

effects of quarrying on slope stability in the Narippara area, which is nestled in the Banasuramala 

of the Wayanad District. They saw the beginning of a landslip, which appeared as curvilinear 

cracks stretching 170 metres. These fissures may reactivate at persistent rain, resulting in a 

landslip, and the life and livelihood of numerous families who reside on the slope may affected 

by this. Significant property damage may also result. The locals in this area are concerned about 

the extensive mining for building stones. According to geotechnical analysis, the land is stable 

when dry but becomes unstable when wet or saturated. 
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Furthermore, resistivity studies revealed that the developed cracks extend to the bedrock, and the 

suspected failure mechanism would be translational. EIA reveals that the possibility of land 

disturbances cannot be ruled out due to quarrying and mining operations during the Monsoon 

season. This study reveals that if a landslide happens here, it would affect many families living 

down slope and could result in extensive damage to life and property. The quarry and crusher 

unit located on one of the vulnerable slopes near Himagiri estate is one of the main reasons for 

the land disturbances in the area. The study suggests using controlled blasting for mining and no 

mining during the monsoon.  

According to Vandana et al. (2020), mining and quarrying for minor minerals significantly 

negatively influence the local economy, ecology, and society. Their investigation of two river 

basins in the southern Western Ghats of India—the Nethravathi-Gurpur and Periyar-Chalakudi 

river basins—found that the ecology and aesthetics of the area have been negatively impacted by 

the transformation of many hillocks in the region into a collection of unpleasant scars. Other 

findings from their study include lowering the water table, altering or eliminating natural 

drainages, and environmental pollution. Due to the removal of the hard laterite top rock, which 

improves water percolation and increases the area's ability to be irrigated for agriculture, laterite 

quarrying has less of an impact on the environment than rock quarrying. In order to improve the 

overall environmental quality of the area on the one hand and meet the needs of development on 

the other, the study emphasises the need for environmentally acceptable quarrying alternatives 

with strict limits.  

Mining is the most harmful human activity that impacts the environment and the land (Shobha & 

Krishnakumar, 2019). Resources are essential to development, and how they are used directly 

affects how well people can live. Therefore, meticulous planning and execution must be used 

while extracting and using the Earth's resources. Several environmental degradation processes go 

hand in hand with mining activities. Land and water degradation results from the resource 

extraction process, which also causes increased soil erosion, changes to the landscape, landslides, 

landslips, hydrological imbalances, and water contamination. The study by Sobha and 

Krishnakumar (2019) observed the impacts of mining and quarrying activities on the Neyyar 

River basin. The study concludes that the economic benefits of quarrying create social costs. At 

least fragile areas could get attention for comprehensive environmental conservation. 
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Sasikala and Chandran (2015) have studied the problems and impacts of granite quarries in 

Vellavada Panchayat of Thiruvananthapuram district. This panchayath is situated in a protected 

region. Numerous granite quarries began operating nearby without considering the region's 

ecological significance. That created severe adverse effects on the ecosystem and the local 

inhabitants. The study's main findings show that the improper operation of quarries led to issues 

in the study area like water scarcity, noise and dust pollution, vibration, health issues, and land 

degradation. All these studies indicate the severity of environmental, social, and economic 

damages caused by quarrying in Kerala.  

2.3.2 Human Development and Environmental Sustainability 

The introduction of the Human Development Index (HDI) in the 1990s was an essential step 

towards a more sensible development measure. However, the limitations of HDI became visible 

in the 21st Century due to its failure to incorporate environmental, economic and social 

components. Hickel (2020) proposes an alternative index, the Sustainable Development Index 

(SDI), to correct the drawbacks of HDI. This index puts a sufficiency threshold on per capita 

income. It is divided into two indicators of ecological impact: Co2 emission and material 

footprint calculated in per capita consumption-based terms and rendered vis-a-vis planetary 

boundaries. He argues that this index indicates strong sustainability that measures the nation's 

ecological efficiency in delivering human development.   

The public, governments, and researchers are more interested in sustainability than ever before 

because of the growing dangers to the environment. In their 2019 study, Jain and Nagpal 

analysed the comparative analysis of India with the chosen developing countries between 2002 

and 2016, as well as the quantitative relationships between the HDI and Environmental 

Performance Index (EPI) for the selected South Asian nations. In a nation that could one day 

threaten the Global Warming Potential (GWP), the study examines whether the degree of 

economic growth and standard of living has a systematic relationship with the degree of 

environmental degradation (existence of Kuznet Curve Hypothesis). The study also uses 

dynamic panel modelling on a subset of SANs, with descriptive graphical synthesis to visualise 

the association for India in particular. The panel analysis's results show that the HDI and EPI 

have a positive relationship, indicating that greater human capital accumulation reduces 

environmental harm and improves environmental performance. Coordinated national and local 



30 
 

government initiatives could contribute to integrating green technology-based infrastructure. In 

emerging nations, promoting a trade system could pave the way for a more sustainable and 

environmentally friendly future.  

Neumayer's contribution to the sustainability issue of Human Development is worth mentioning 

here. He reviews the existing linkages between the concepts of human development and 

sustainability (2012). He proposes a practical way to link the measurements of Human 

Development and sustainability. The literature on human development and sustainable 

development were separate for a long time. "Without sustainability, human development is not 

true human development" (Neumayer, 2012). The concept of universalism is at the core of 

human development, and universalism requires providing the same kind of attention to future 

generations as to the current one (Anand & Sen, 2000). The intra-generational and inter-

generational equity are equally important. Therefore, Sustainable Human Development means 

simply assuring the development of present and future generations. Empirical results show that 

countries with high human development almost invariably achieve at the price of strong 

unsustainability. Achieving higher levels of human development with Strong Sustainability (SS) 

is a significant challenge with lower levels of human development; they have to achieve higher 

Human Development with weak sustainability in the first place and eventually Strong 

Sustainability. Neumayer also argues that sustainable economic and Human Development are the 

same. It is also compatible with the definition of Economic Development as sustainable 'if it 

does not decrease the capacity to provide non-declining percapita utility for infinity' (Neumayer, 

2010a).  

Neumayer (2012) analyses the achievements of countries in human development and two types 

of sustainability by using HDI (1980-2006) for human development, GS (Genuine Investment or 

Adjusted Net Savings) for weak sustainability and Ecological Footprint per capita (EF) for 

strong sustainability (by comparing to the globally available capacity per person). The results 

show that countries with very high human development could be more firmly sustainable, and 

the same for most of the high human development countries. However, weak sustainability 

countries with high human development face no problems because of high investment rates into 

manmade and human capital. Weak and Strong Unsustainabilities are common in countries with 

low and medium human development. However, high human development countries dependent 
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on natural resource extraction often have negative GS. These results suggest that all over the 

globe, countries must find alternative paths to high levels of human development without 

exhausting natural capital.  

Haque (2000) points out that mainstream theories and models are indifferent to environmental 

concerns. However, the environmental discourse and sustainable development models have 

recently gained increasing attention. His paper discusses the significant environmental 

challenges to development and analyses how the sustainable development models articulate the 

environment-development linkages in both practical and intellectual terms. The five major 

environmental concerns threatening sustainability are global warming, deforestation, emission of 

harmful chemicals, ozone layer depletion and depletion of non-renewable natural resources. 

These issues seriously threaten the survival of current and future generations. One of the notable 

features of environmental issues is worth mentioning here. These issues affect humankind often, 

regardless of who creates these problems. Sometimes, the vulnerable sections of society or 

vulnerable countries have to face the severe attack of these problems.   

The discourse surrounding sustainable development has a long history highlighting 

environmental issues and economic advancement. Du Pisani (2006) explores the origins of 

sustainable development in his article. The idea first surfaced around the close of the 20th 

century. The progression of progress also comprises the history of Sustainable Development. The 

Industrial Revolution transformed the idea of material progress and economic growth. The 

Industrial Revolution altered peoples' perspectives. Humanity adopted maximum economic 

production as its motto when the natural order was broken. However, because industrialised 

nations receive unequal benefits, the interval between the affluent and low-income people has 

grown. Then, the main topic of discussion shifted to development and underdevelopment. During 

the latter part of the 20th century, sustainability and sustainability first appeared in the Oxford 

English Dictionary. Discussions about the effects of overusing environmental resources and the 

need for them as raw materials have existed throughout human history. Before the widespread 

usage of the term "sustainable development," several publications addressed sustainability-

related topics. It was clear that the prior hopes for unrestricted economic expansion were no 

longer realistic. The Brundtland Commission Report (1987) helped to popularise and expand the 
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use of the new sustainable development paradigm. There is a consensus that development needs 

to be sustainable and should focus on environmental matters, the economy, and society. 

Rauschmayer and Lessman (2013) point out those scholars should give more attention to 

sustainability from a capability perspective. The well-being of current and future generations is 

equally essential. Sustainability not means sustaining future generations' well-being by 

compromising the current generation's well-being. In reality, it is challenging to reconcile 

intragenerational and intergenerational justice to maintain a concern for people with low 

incomes, the environment, and future generations.  

A large number of academics helped to adapt the HDI to the circumstances of today. Since the 

geometric mean is utilised for aggregation, the current technique of calculating the HDI has 

certain restrictions. Specifically, the HDI value becomes zero when the number of dimensions 

grows, and one or more components are approaching zero. Another disadvantage of the HDI is 

that many pertinent dimensions must be included in the computation. The Sustainable Human 

Development Index (SHDI), based on the multidimensional Synthesis of Indicators, was 

introduced by Biggeri and Mauro (2013). The environment and freedom are two further 

dimensions that SHDI incorporates. Additionally, they suggest an alternative index called the 

Environmentally-centered Sustainable Human Development Index (ESHDI), which centres the 

analysis on the environmental aspect. Thus, the authors try to integrate both environmental and 

freedom dimensions. Gross National Income, Education, Life expectancy, clean air (free from 

CO2 emission) and freedom (political and civil liberties rights) are used for the calculation.  

Calculating human development and sustainability at the regional level is as crucial as 

calculating at global level. However, the need for more reliable data and methodological issues 

constrain it. Rudra and Chattopadhyay (2018) explore the trend of selected air pollutants in India 

and propose a Sustainable Human Development Index, which indicates the diverse picture of 

Indian States concerning environmental parameters. Their study analysed the association 

between economy and pollution under the Environmental Kuznets Curve (EKC) framework and 

found that CO2 and PM10 steadily increased in India. However, there is a wide disparity 

between the states regarding environmental issues. Unlike Bihar, Uttar Pradesh, West Bengal 

and Maharashtra, states like Kerala and Punjab follow the inverted U shape of the EKC. The 

environment fundamentally shapes the size and structure of an economy; therefore, sustainability 
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is vital for survival. Economic activity changes the environment through the use of resources and 

the generation of pollution and waste. Environmental damages ultimately reduce the life’s 

quality. 'Activities such as extraction, processing, manufacturing, transporting, consumption and 

disposal change the stock of natural resources, add stress to environmental systems and introduce 

wastes to environmental media'.   

The HDI and sustainability are linked in Neumayers's (2001) study to determine whether a 

nation's development is sustainable. After analysing 155 nations, he concluded that 42 countries' 

human development could be more sustainably achieved. They are primarily nations with low 

levels of human development. Not even this meagre accomplishment will hold up in the long 

run. The first person to create an index to gauge the seriousness of environmental problems was 

(Neumayer, 2001). Nevertheless, he has not tried to link it with human development. Neumayer 

did not prefer integrating environmental variables directly into the Human Development Index. 

One of the main points of his integration is that resource extraction and environmental 

degradation, on the one hand, and human progress, on the other, is not directly related. Instead, 

he recommends building a green HDI.  

Social, economic, and environmental development are the three main aspects that must be 

addressed in the present and the future. According to Prabhu (2013), "the human development 

and capability approach would need to address the complexity posed by individual agency, 

choice, entitlements and sustainable development demands. However, conceptually, it is suited 

to discussing the twin challenges of equity and sustainability." Sen.'s human development and 

capabilities approach is a theoretical framework that can be used to address sustainability and 

fairness concerns. However, its application to real-world issues can be challenging due to its 

complexity. The author supports Sen.'s observation that processes are as crucial as consequences. 

Therefore, we cannot judge all things in terms of consequences alone.  

Gutwald et al.(2014) link Amartya Sen's Capability Approach (CA) to analyse some aspects of 

intergenerational justice. Sen's suggestion to substitute 'needs' with ' capabilities' reshapes the 

goal of sustainable development as the protection or enhancement of substantial freedoms. 

Schultz et al.(2013) argued for establishing an 'integrated evaluative space' by combining CA 
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evaluative space (regarding humanity, the good life and its dependence upon the natural 

dimension) and Sustainable Development assumptions (regarding the natural dimension and the 

circumstances of justice). The CA structure includes feedback loops for achieving an integrated 

evaluative space.   

All over the world, environmental problems like global warming and climate change have made 

us think about the drawbacks and challenges of our development models. Peeters et al. (2013) 

question the CA, which emphasises expanding people's capability from an environmental 

sustainability perspective. They advocate a threshold level for enhancing capabilities. The social 

goal of enhancing people's capabilities and well-being should be placed within the biophysical 

constraints of the ecosphere. The concept of Sustainable Human Development gained 

prominence after the Human Development Report of 1994. Human progress and sustainability, 

according to HDR 1994, are necessary for the universalism of life claims. Therefore, there is no 

tension between the two. HDR of 2011 observes that the past progress rates of Human 

Development might not continue because conditions regarding the two fundamental dimensions 

of environmental sustainability and equity have deteriorated (UNDP, 2011). The authors find 

that since people's capabilities and well-being depend on the environment, unmitigated climate 

change violates temporal justice.  

In reaction to the UN 2030 Agenda for Sustainable Development, Jin et al. (2020) suggest 

creating a new National Sustainable Development Index (NSDI) based on a modified HDI.  

NSDI tries to improve the widely adopted HDI by incorporating more comprehensive 

sustainability perspectives. NSDI framework includes 12 indicators from dimensions of 

economy, resource environment and society and calculated the weights of the indicators using 

the entropy method.   
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Much emphasis has been paid to sustainability and the significance of intergenerational justice 

since the Brundtland Commission Report was released. Sen (2013) offers a freedom-oriented 

perspective that emphasises essential liberties that individuals should value. "He is in favour of 

expanding the conversation on sustainability beyond its conventional boundaries." Humans must 

be seen as "the agents of change who can, given the opportunity, think, assess, evaluate, resolve, 

inspire, agitate and through these means reshape the world" rather than just as customers or as 

people with wants. The resilience and power of the natural environment are always essential to 

the safety of human life on Earth.  

Pelenc et al. (2013) point out three major shortcomings of Sen's approach regarding 

environmental sustainability. Firstly, Sen's approach needs to pay more specific attention to 

environmental issues and acknowledge the usefulness of ecosystem services. Secondly, he never 

accepted that humans primarily depend on nature, and, finally, he never made any explicit 

statements about this. Overcoming these limitations, they suggest the introduction of 

responsibility into three levels of human action defined by Becker (2006): responsibility of the 

person towards himself/ herself, responsibility towards the community and responsibility 

towards nature.   

Sustainable development is defined by Romeiro (2012) using an ecological economics 

framework. According to ecological economics, the environment's subsystem is the economy. A 

subsystem can never be more significant than the system it is a part of, by definition. This 

concept is demonstrated by comparing the "Cowboy economy" to the "Spaceship economy" 

(Boulding, 1966). According to the study, sustainable development is "a process of improving 

human well-being based on a material/energy production that ensures the comfort deemed 
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appropriate, and that has been stabilised at a level consistent with the thermodynamic limits of 

the planet." This is how the idea is summarised from an ecological economics perspective.  

Indices cannot provide an accurate picture of anything, but they provide the right direction for 

policymakers and public. The Environmental Performance Index (EPI) prepared by Yale 

University is an excellent move towards the valuation of the environmental condition of a 

country. Similarly, the Planning Commission of India constructed an Environmental 

Performance Index for its states in 2013 and updated it with new components in 2020.   

2.4 Conceptual Framework 

The economy and environment are closely related. Therefore, economic activities affect the 

quality of the environment. The state of a nation or region's natural environment has an impact 

on its economic activity as well. The environment is a resource source for economic activities 

and a sink for its outputs like pollution. Thus, by way of resource extraction and disposal or 

emission, at least two-way negative externalities are facing the environment due to economic 

activities.  

Figure 2.4 depicts the primary linkage between the economy and environment.  

 

 

 

 

 

 

 

 

 



 

Figure 2.4: Economy & Environment as a ‘Giver’ and ‘Taker’
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Economy & Environment as a ‘Giver’ and ‘Taker’ 

Economic Growth and Human Development are associated with the Economy and economic 

the economy for its expansion and human progress, exploit the environment 

being became unsustainable. The 

absence of fair distributive justice and equity aggravates the environmental loss. Technological 

backwardness and inefficient policies also increase the pace of environmental degradation. 

To facilitate analysis, sustainability can be separated into two categories: Strong Sustainability 

WS is the belief that capital, whether 

natural or otherwise, is interchangeable and that, for the sake of future generations, the value of 

the capital stock should be preserved or, at the very least, increased. According to Neumayer 

ability takes into account the fact that some types of natural capital are 

essential and that investing in other kinds, including human and manufactured capital, cannot 

Here arises the question of what should be sustained and how? 
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Figure 2.5: Sustainability 
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Figure 2.5 shows the link between the economy and the environment regarding how they act as a 

feedback system and how justice and inequality affect economic and environmental inequality 

and fair distribution.  

2.5 Theoretical Framework 

The theoretical framework of this chapter is developed mainly on market inefficiency and 

negative externality, game theory and inter and intra-generational equity theories. The following 

questions are relevant to developing a theoretical framework for this study. 

1. How do economic activities cause environmental degradation? 

2. Does everyone equally bear the socio-economic and environmental impacts of 

environmental damages? 

3. Why a zero growth strategy or unlimited growth strategy unfeasible? 

4. Why should we consider intra and inter-generational equity? 

5. What is the feasible approach to a sustainable development strategy that balances 

economic development and environmental sustainability and avoids a possible 

extinction? 

2.5.1 Environmental Issues as Negative Externalities of Economic Activities 

Environmental concerns are not the only ones to which the term "externality" is applied. This 

idea explains situations in which one (or more) economic players' activities affect other actors' 

economic well-being without any trade or transaction between them. Externalities can be either 

favourable or adverse. When they enhance well-being, externalities are categorised as "positive"; 

if not, they are "negative". An example of a negative externality is pollution, whereas a positive 

externality is a public health campaign. Since there are neither rewards (nor benefits) for those 

who produce neither positive external effects nor sanctions for those who cause detrimental 

external effects, externalities prohibit the market from efficiently allocating resources. Because 

prices do not accurately reflect all relevant information when externalities are present, decisions 

that maximise profits are inefficient from a societal perspective. After all, societal and private 

expenses differ—a negative externality results from a decision with a larger social cost than a 

private cost. Most environmental problems result from a lack of coordination brought on by 

absent markets, insufficient property rights, and the incapacity of those impacted to act together. 



40 
 

Therefore, environmental harms might be considered as unfavourable externalities of economic 

activity.  

In the event of quarrying, residents will not be engaged in the extraction and benefitted from 

these activities. The quarry owner and operator will only be able to benefit from this extraction. 

However, the locals living close to these extraction locations would be affected by the socio-

economic and environmental effects of quarrying. Therefore, economic and environmental 

damages from quarrying can be considered harmful externalities to the local population. The 

negative externalities of quarrying work are shown in Figure 2.6. 

Figure 2.6: Negative Externalities of Quarrying 
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2.5.2 Environmental Issues: a Game theory Approach 

The Game theory investigates the strategic interactions, disputes, and cooperation of decision-

makers (players) such as individuals, businesses, countries, and governments. This investigation 

is especially relevant when those activities cause harm to other players, as in the case of 

pollution or environmental externalities. However, it is crucial to recognise that people have a 

responsibility to protect the environment and have a right to coexist peacefully with it. It is 

evident and generally known that human beings influence not only the environmental variables, 

aspects, and elements through their activities but also other people's responses (Dinar, 2006). 

A "game" that is played between two agents—people and the environment—is referred to by 

Vrieze (1995, 1996) as an "environmental game." The game shows two levels of interaction: the 

first is the "Game of Exhaustion," in which humans and nature compete with one another by 

employing various strategies, and the second is the "Society's Game for the Environment," in 

which various human agents influence one another by endangering the environment. By 

imposing some fairness principles for people and nature and looking for a socially, 

economically, and environmentally feasible solution, game theory attempts to settle disputes 

between those parties. As in the "prisoner's dilemma" or the "tragedy of the commons", non-

cooperation between the players affect player payoffs and environmental quality. Cooperative 

outcomes are likely preferable to non-cooperative outcomes in these interactions between 

businesses and a public authority or between different states. Examining strategic relationships 

through other supportive acts (like negotiating) may be acceptable since it is frequently 

challenging to have enforcement methods to guarantee that agreements are kept or because the 

cooperative solution might not be innovative. 

Local collaborations improve the chances for sustainable outcomes for people and the 

environment. However, other instances demonstrate how challenging it may be to achieve global 

collaboration to address transnational environmental issues when commercial interests are at 

stake. Agreements enforced by an international power make it easier for nations to cooperate 

internationally. However, this is not the reality (Barrett, 1994). The ability of participants to 

communicate with one another is of utmost importance. It is a reason for little international 

cooperation and little local cooperation. Inequality in the sharing of information is a significant 

cause of environmental issues. Without adequate information sharing between the players, a 
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prisoner's dilemma happens here regarding environmental issues. A cooperative environmental 

game is only possible where information is shared between players. 

Figure 2.7: Environmental Issues in a Game Theory Perspective 
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of the present without compromising the ability of future generations to meet their own needs." 

This definition focuses on intergenerational equity. However, in the case of sustainability, it is 

worth incorporating intra-generational equity, too, because the present generation has yet to 

achieve fuller equality in socio-economic development. Therefore, limiting development 

activities on the same scale worldwide would push some countries or some sections of people 

back in their developmental journey even without acquiring a minimum standard of living. 

Therefore, while finding a solution for environmental issues in terms of sustainability, one 

should consider intra- and inter-generational equity 

 

 

Figure 2.8: Sustainable Growth Strategy 
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Figure 2.9: Theoretical Framework of the Study 
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Figure 2.9 summarises the Theoretical framework of this study. 

2.6 Research Gap 

A critical review of relevant literature summarises that uncontrolled economic activities harm the 

environment. As the economy depends on environment for resources and disposals, economic 

activities cause various environmental issues. The extraction of resources and deterioration of the 

environment have a significant negative impact on human life. The scope and depth of these 

issues increase when we concentrate on the instance of the extraction of resources that are non-

renewable. Even though there have been many studies and discussions about how development 

affects the environment, it is still being determined whether all environmental concerns receive 

enough weight. There are environmental problems that can be solved and some that cannot. 

Some topics, like climate change, inevitably draw more attention due to their detrimental effects 

on a global scale. However, issues like quarrying, where the local negative impact is high, must 

also be taken seriously because such problems are related to non-renewable natural resources. 

Attempts to quantify these impacts are also rare. 

Although there are studies that examine the effects of quarrying scientifically, those that address 

its social dimensions could be more frequent. Discussions on the sustainability of human 

progress and the consequences of unchecked resource extraction that is not reversible are 

particularly pertinent. From a social science standpoint, only a small number of researches 

concentrate on the local effects of environmental problems and resource extraction. Studies on 

the experiences of the people who live close to quarries are few and far between. That means 

only a few studies analyse how quarrying has affected people's social and economic lives and 

how it has affected their environment. Therefore, the current study makes an effort to do this. 

Such studies in a social science aspect are exceptional in the Kerala context. The present study 

attempts to analyse the socio-economic and environmental impacts of quarrying on local people 

and threats to attained human development. Only when studying the balance between economic 

development and the environment becomes essential can apt policies be formulated and 

sustainable solutions can be found. Consequently, this study makes an effort to analyse quarrying 

in that manner. 
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