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Abstract 
 

Sustainable development in the recent times has become a widely accredited objective in policy 

making across the world. The interrelationship between the economic development and 

environmental management is sufficiently complicated.  

 

This needs, coordinated approaches for solving intricate issues being faced by developing and 

developed countries globally. These issues are affecting the individual’s wellbeing and 

sustainability of the society as a whole. However, the operational principles of sustained 

development and environmental management are still in establishment process. 

 

There is a need of better understanding of multidisciplinary interrelationship between sustained 

development, overall human health and the management of environment. The world’s ecology 

has faced considerable damage during the rapid industrialization and paced economic 

development over the years beginning twentieth century. The environmentalists, researchers, 

engineers and policy makers in general have realised, though late, the importance for managing 

the environment for the sustainable development. Specific emphasis has since been placed 

world over on sustained growth, environmental management, the human wellbeing and 

ecological protection as well. 

 

The main objective of this thesis is to study principles and practices in the various aspects of 

environmental management processes for sustainable development in developed as well as the 

developing countries in the field of economic, environment and social areas, keeping in mind 

to help to improve the health conditions in the society as well as to save the precious 

environment, we are living in. It is an attempt to provide an overview of how sustained 

development and environmental management are interconnected.  

 

The basis of the issues taken here is to enable for the study on the concept that development is 

inevitable. It shall never stop and to save the environment for sustainable development is the 

challenge, which is the way forward for the global community. The inspiration of this thesis is 

to contribute to this challenge for establishing a relevant policy framework at decision making 

levels at national as well as international arena in the best interest of the humankind. 
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Chapter 1 

 

 

An Introduction 

 

1.1 Environmental Concerns – Concept and Management 

Concern for the consequences of air and water pollution dates back to the Vedic and Roman 

periods. Two thousand years ago, soil conservation was practised in India and China, as well 

as in other regions of the globe. In Europe, air and water pollution were linked to the spread of 

epidemic diseases as early as the fourteenth century. 

 

However, from the 1960s to the mid-1970s, environmental concern began to increase. 

Increasing pollution, the expanding population, and the heedless use of technology dominated 

the discussion. The development exceeded environmental restrictions. It was suggested that a 

catastrophe would ensue if timely corrective measures were not implemented. The majority of 

environmentalist activity centred on warnings and hurried debates. 

 

The United Nations Conference on Human Development convened an international meeting to 

address environment and development issues on its own initiative. The United Nations 

Environment Programme was the first international environmental agency established by the 

United Nations. Even at that time, it was seen as inhibiting progress. It was portrayed as a plot 

to impede the development of underdeveloped countries. Environmental concern was widely 

viewed with scepticism. Environmental concern was viewed as a luxury for established nations 

that developing nations could not afford. Only a handful of nations had environmental 

ministries to oversee environmental issues. The media coverage was constrained to emphasise 

public interest in both developed and developing nations. 

 

The nations then initiated the formation of environmental ministries and departments. 

International organisations and non-governmental groups rushed to become more persuasive. 

In relatively developed countries, the public was becoming more knowledgeable about 

environmental issues. The arguments between environmentalism and development were 

presented. The concept of sustainable development emerged to the forefront at that time. 

 

In the 1980s, developing nations became interested in partnering with environmental agencies 

to implement environmental assessment. Within a few years, international organisations and 

significant non-governmental organisations began establishing environmental facilities. As a 

result of past efforts, there has been a remarkable transformation in the environment. 

 

Currently, there is a trend towards addressing environmental issues, with the threat of global 

warming receiving the most attention. During this time period, environmental management has 

received a much greater amount of focus. 

 

1.2 The Concept of Environmental Management 

Environmental management is a complex concept to precisely define. Environmental 

management is a scientific discipline developed in the field of ecology at the end of the 20th 

century with the goal of reducing to an acceptable minimum the impact of technical and 

technological development on the biosphere and the survival of living organisms. It is still in 

its infancy and undergoing rapid change, making it difficult to assess its success and how it 
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should be modified to better serve the quest for development. It involves establishing novel 

perspectives on the environment and human society. Environmental protection administrators 

can be counted among a variety of groups, including scientists, policymakers, NGO workers, 

company employees, public officials, and a vast array of other decision-makers who influence 

how we utilise natural resources. Environmental management encompasses all humans to some 

degree, as all human activities inevitably have some environmental impact. However, some 

individuals are more directly involved in the utilisation of resources, whereas certain interest 

groups are notably concerned about resource development and pollution. Consequently, 

environmental management necessitates a multidisciplinary approach. To facilitate a transition 

towards the desired environmental condition in the future, planning methods and models must 

be used to guide sustainable development policy with precision. 

 

All individuals are involved in environment management to some degree because their actions 

have an effect. Some individuals engage in resource utilisation and nature interaction more 

actively than others. Environment administrators typically endeavour to comprehend the 

structure and function of the environment, as well as the relationships between humans and 

their physical circumstances. Environmental managers are diverse, but the majority share some 

or all of the following characteristics. They make conscious efforts to steer the development 

process in order to capitalise on opportunities. 

 

Consequently, it is necessary to develop environmental management methods at the theoretical 

level, as well as at the level of well-considered regulations, practical standards, and clearly 

communicated guidelines. In order to accomplish effective governance, effective 

environmental management necessitates a firm grasp on the implementation of policies. This 

requires accountable elected officials at all levels, effective commitments to adopt a sustainable 

environmental policy, periodic reviews of proposed laws and regulations, regular monitoring 

of the efficacy of the implementation of implemented laws, etc. It includes the steadfast will to 

control the direction and rate of development, optimise resource use, minimise environmental 

degradation, and prevent environmental disasters, among other objectives. Environmental 

management can be carried out by all involved, whether they are individuals or groups with 

opinions. In general, environmental management is concerned with comprehending the 

structure and functions of the terrestrial system, as well as the relationship between humans 

and their environment. 

 

Environmental management is therefore concerned with identifying, observing, and 

monitoring environmental change, as well as predicting potential changes and calculating the 

economics of sustainable management. It is an effort to maximise human benefits and minimise 

environmental damage caused by human behaviour and activities in general. Environmental 

management also involves decision-making, specifically the decision-making process 

regarding the utilisation of natural resources. It entails planning, organizing, personnel policy, 

leadership, and process management. 

 

Environment management must do all of this in a real world where greed, stupidity, and 

corruption conspire to impede, where poverty and growing populations limit the available 

options for dealing, where knowledge and necessary skills are still insufficient, and where there 

is a demand for more material benefits and time to make real development. 

 

Environment and development issues are increasingly global and must be addressed on a global 

scale. Existing laws, governance, disciplines, and administrations are still struggling to 

adequately resolve this issue. In the past, scientists were able to investigate problems and then 
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propose solutions; however, adequate counsel must be provided before sufficient data and 

knowledge are available. Any delay risks the difficulty becoming an unmanageable issue. 

Environmental management is confronted with unanticipated, rapid changes and nefarious 

problems that develop so stealthily that they are disregarded. 

 

Environmental managers do not simply overcome obstacles. They must model and monitor in 

order to acquire sufficient knowledge and attempt to obtain early warning in order to have an 

adequate chance of success. Identifying the root of a problem differs from recognising the 

problem. Problems may have complex root causes, so a number of unrelated factors may 

converge to cause problems. 

 

Environmental management must also accommodate periodic shifts in social and economic 

conditions, such as fashion, new technological capabilities, societal attitudes, capital 

conditions, social skills, and self-assurance. Therefore, responses must be multidisciplinary for 

managers to determine how people will ultimately be affected and react in order to determine 

the optimal management strategy. 

 

Frequently, political and economic forces initiate environmental management issues. 

Environmental management can be highly political, but environmental managers must avoid 

becoming administrators out of contact with best practices, popular sentiment, and global 

requirements. At the same time, it is valued to consider the concerns of the local community 

and to utilise their expertise. 

 

The governments, historical fortunes, degree of destitution, and natural resources of developing 

nations vary. In recent years, this has led many environmental administrators to assume 

responsibility for the underdevelopment of such regions. However, it is widely acknowledged 

that environmental conditions do not determine the success of development; what matters is 

the management of available resources and the commitments of governing bodies and societies. 

 

1.3 Environmental Concerns 

There is little in the universe that is natural in the sense that it has not been modified by human 

activity. Humans are not the only organisms altering the environment; every organism on, in, 

and around the planet is also altering it. The biotic and abiotic environments probably operate 

together unconsciously to maintain equilibrium. 

 

However, only humans have the ability to consciously interact with and proactively manage 

their environment. It remains to be seen whether humans realise their potential or continue to 

disregard, mismanage, and destroy the global equilibrium. Environmental management 

endeavours to maintain a global equilibrium and, if possible, enhance the well-being of 

humans. It is observed that we have a limited amount of time to improve environmental 

management before the situation becomes catastrophically unfavourable to humans. 

 

1.4 Human Involvement in Environment and Awareness 

The specialists point to a number of potential reasons, one of which is the rising population. 

The human desire for wealth, consumption culture, and flawed development ethics, combined 

with a lack of education and careless application of accessible technology, are to blame. Both 

established countries and underdeveloped countries share some of the responsibility for this 

problem. Who makes the decision is an important factor to consider. 

 

There are many different responses to the deterioration of the environment. There are those 
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who recommend turning a blind eye to the impending danger. Others advocate for a complete 

renunciation of technological advancements in support of a simpler, more traditional way of 

life. To achieve sustainable development, the majority of individuals who have an open mind 

support the idea of utilising all of the instruments that are currently accessible, such as 

education, technology, and the establishment of new ethical standards. 

 

Take some time to ponder the following question: Is it conceivable that hundreds of billions of 

people could revert to the mediaeval period and survive? Simple stupidity. The notion of 

disregarding the subsequent danger and giving up the technology that we have today will lead 

to catastrophic consequences. To survive in this environment is not even challenging; rather, it 

is immediately impossible. Utilization of modern tools in a responsible manner is required for 

progress. The environment has suffered a great deal of injury at the hands of people up to this 

point. 

 

To accomplish sustainable development, there is, in my opinion, no other option than to make 

use of all of the instruments at one's disposal, including advances in technology and education, 

as well as the formulation of new ethical standards. The concept that the world is currently 

experiencing an environmental catastrophe will prompt beneficial changes, as well as stimulate 

emotionally charged discussions and propose potential solutions that will deflect attention 

away from other crucial activities. The administration of the environment has the responsibility 

of keeping an eye out for potential dangers, effectively evaluating whether or not these dangers 

are real in order to establish objectives, and working to encourage the adoption of measures 

that will help problems be avoided or better endured. 

 

The issues that are currently noticeable are pollution, soil degradation, the loss of woodlands, 

and shooting, whether it be on land or in water. Environmental historians uncover a wide 

variety of environmental catastrophes that occurred in the past by looking back through time. 

In more recent times, people's attention has been drawn to the ways in which humans impact 

the environment, particularly in regard to climate change. Surprisingly little is discussed 

regarding how it impacts human beings. 

 

This is a foolish move, and it is precisely here where our error resides.  Environmental 

administrators benefit from having an understanding of the past in order to evaluate potential 

future situations. This information has the potential to increase public interest in environmental 

predictions, which may then lead to the beginning of proactive management. 

 

1.5 Environmental Viewpoint 

The belief that nature ought to be investigated, cataloged, domesticated, and utilised was the 

dominant one in the "Developed West" from the latter half of the 19th century through the 

1960s. That the Earth had no boundaries and was incredibly tenacious. Aside from a moderate 

increase in pollution and a modest decrease in biodiversity, there were very few indications 

that the environment was under significant strain. The general consensus held that 

comprehending nature was not overly difficult. There was a lack of understanding regarding 

the complexities, precariousness, and restrictiveness of the Earth's environments. 

 

It wasn't until the 1960s that people's perspectives started shifting significantly. There has been 

a discernible rise in the number of people concerned about environmental issues over the course 

of the past half century. This has occurred as a result of a number of factors, including a 

growing awareness that our environment is being adversely affected, dwindling biodiversity, 

deteriorating soil and the depletion of its nutrients, thoughtless deforestation, and an increasing 
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perception that pollution levels are rising. Concerns have been raised about the ever-increasing 

human population. Concern is growing not only about the possibility of nuclear conflict but 

also about the unintended consequences of technological advancement. 

 

Since the seventies, there has been a growing interest in environmental problems. The term 

"environmental movement" might be appropriate for this. The environmental movement is 

made up of many different organizations, each of which promotes a unique set of ideals; 

however, they are united in their belief that protecting the environment is of the utmost 

importance. The western world is primarily responsible for the development of the term 

"environmentalism." Since the late 1980s, there has been a significant increase, all over the 

globe, in the amount of literature and media coverage of problems relating to environment and 

development. 

 

People who are not part of the so-called "academic community" have shown a discernible rise 

in their level of concern for environmental problems over the course of the past four decades. 

This has been brought about as a result of a confluence of factors, some of which are as follows: 

the increasing visibility of pollution; the loss of biodiversity; the decline in fish stocks; the 

degradation of soil; deforestation; the realisation that the world has a finite amount of resources 

and is easily damaged; concerns regarding the rate of human population growth; and worries 

regarding the threat posed by nuclear conflict and accidental technological disaster. 
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Chapter 2 

 

 

 

Development, Sustainable Development and its Management 

 

2.1 Concept of Development 

With the goal of minimising the negative effects of technological progress on the ecosystem and 

the existence of living creatures, environmental management emerged as a distinct scientific 

subject within ecology at the turn of the last century. 

 

Development can refer to the pursuit of an end result, the implementation of a plan, or the effort 

to guide a process. Similar to environmental managers, developers come in all shapes and sizes. 

 

In both instances, one's perspective plays a significant role in determining one's objectives and 

methods. Management of the ecosystem and sustainable growth both benefit from an 

interdisciplinary approach. They allow people from various academic fields, socioeconomic 

backgrounds, ethnicities, political ideologies, and sexes to work together to find solutions to 

pressing problems. 

 

Advocacy gives way to action in environmental control and growth. The goal of examining both 

the present and the future is to find ways to improve things. For the past half-century or so, the 

goals of environmental management and development have converged on the concept of 

sustainable development as a means to solve both local and worldwide problems. They want the 

general public to be involved, if not given agency. Conquering both nature and humanity is 

urgently required at this time. 

 

Today, there are wealthy people and impoverished people all over the globe. The vast majority 

of people want to be able to afford the kinds of lives and goods that people in wealthier countries 

enjoy. Some people might be less interested in monetary progress and instead hope for spiritual 

or cultural enlightenment, increased happiness, or something else entirely. However, a materialist 

perspective predominates, and rising populations raise the question of whether or not Earth's 

ecosystem can sustain these expectations. An environmental manager's focus is on discovering 

and enacting solutions that enhance people's quality of life in light of the environment's existing 

structure and functions. In terms of cultivation, science, industrial growth, natural resource 

extraction, imperial expansion, commerce, and academic abilities, some nations have 

accomplished what they and others consider to be progress. Development is thus commonly 

understood to be both an end and a process, albeit one about which there is less agreement 

regarding definition, mechanism, and optimal approach. 

 

It is difficult to provide a meaning of development that would be satisfactory to everyone. 

However, most people would agree that development is a process of change that can progress 

quickly, slowly, remain stagnant, or even regress. There are many paths forward that planners, 

administrators, thinkers, and motivated people can take to push progress. 

 

Some people have a natural or learning perspective on growth. Some have attempted to simulate 

terrain evolution in an effort to comprehend it. While others hope to learn about and contribute 

to the growth of individuals and ecosystems. 

 

Growth in the economy is just one aspect of development. To most people today, 
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"modernization" means a shift in how things are run economically, socially, and politically. The 

trajectory of a community could take many turns. Civilizations have rarely endured for more than 

a few hundred years before succumbing to human or natural issues or both, despite numerous 

attempts to better human material welfare and security. The ruling elite may be disconnected 

from reality and the common good when it comes to dress and policy. Before the sixteenth 

century, few people believed that humans could and should alter their environment to maximise 

happiness before mortality. This was likely due to the brief lifespans and consequently low levels 

of environmental stress. consequently, most people came to regard adversity and catastrophes as 

divine punishment. The status quo was looked upon by both religious and secular officials. 

 

Until lately, many faiths believed that God made the universe with humanity in mind. This 

usually led to abuse. The pursuit of wealth and profit has always been the driving force behind 

progress. Further thought could compare colonial growth to the spreading of cancer, the 

disastrous spread of secondary tumours around the globe. At the end of the seventeenth century, 

the idea spread across Europe that secular, rather than sacred, labour could better people's lives. 

Then, starting in the middle of the 18th century, scholarly investigation began. With such 

remarkable outcomes, it's no surprise that environmental consciousness has been at the forefront 

of global development efforts since the 1960s. 

 

Optimal resource utilisation and averting environmental catastrophe are both within the realm of 

possibility if humans can master their growth. There's a growing sentiment that humanity doesn't 

have much longer to initiate the kind of global development that can guarantee future generations 

a decent standard of living. In order to reach this objective, it will be necessary to provide for an 

excessively large populace and to deal with the natural harm that will inevitably result. Without 

proper ecology and economic planning, human needs could exceed world boundaries, leading to 

disastrous repercussions. It is believed that catastrophe can be avoided and quality of life can be 

improved with well-managed ecology and economic policies. 

 

This led to the birth and subsequent acceptance of the idea of sustainable development. This is 

an option to catastrophe averted by permitting growth without surpassing the boundaries. 

 

2.2 Concept of Sustainable Development 

Environment had become dominated by sustainable development. Since the turn of the twenty-

first century, numerous authorities have observed that this perspective can facilitate the 

integration of environmental management and development management. Sustainability and 

sustainable development are not identical, but are frequently used interchangeably. Sustainability 

is the continued operation of an ecosystem or, for example, the use of a resource, and it entails 

consistent demand. Sustainable development is the enhancement of communities' well-being and 

way of existence. It implies that demand will increase in the foreseeable future. The most 

commonly accepted definition comes from Brundtland Report (1987) stating that “Sustainable 

development is development that meets the needs of the present generation without 

compromising the ability of future generations to meet their own needs”. 

 

An objective is sustainable development. It requires commitment. In general, the majority of 

individuals are unwilling to alter their environmentally destructive lifestyles if it means paying 

more for essentials or even luxuries. Due to destitution, many individuals are unable to do so. 

There are governments and businesses, especially large corporations, that have sincerely 

embraced environmental protection. Some chapters are ineffective and accomplish little due to a 

lack of commitment or financial constraints. Among others, businesses have appropriated it for 

their own purposes. Undoubtedly, authorities have neglected it for economic or strategic 
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purposes. Social transformations are urgently required. Together, economics, governance, and 

law must evolve to support environmental management. Humans have always evolved towards 

less detrimental methods. To accomplish sustainable development, I believe it is necessary to 

utilise all available instruments, such as technology, education, and the establishment of new 

ethics. It is the responsibility of environmental managers to accomplish this. Education for 

sustainable development should be obligatory for all young people, as this represents the primary 

vehicle available for catalyzing cultural changes required for survival (Mattheus F. A. Goosen).  

 

Despite the fact that the concept of sustainable development extends back to the 1970s, there has 

been a growing interest in the topic in recent decades. Sustainable development provided a means 

to define and expand boundaries. It contributed significantly to establishing the concept and 

provided a useful definition to meet the requirements and aspirations of the present without 

compromising the ability to meet those of the future. Nonetheless, this definition is imprecise 

and one of a vast number. 

 

Sustainable development is a broad, dialectical concept that balances the need for economic 

growth with environmental protection and social equity (Hilal Ahmad Sheikh). Some view 

sustainable development as an objective, while others view it as a standard transition or as a 

development guide. The premise of sustainable development, according to proponents, is that 

conservation and development are compatible because healthy communities depend on healthy 

environments that have three goals: economic growth, environmental protection, and human 

health and happiness. In actuality, they do not pursue environmental quality without also 

confronting social disintegration and destitution. The latter cause significantly more 

environmental problems, so they must be dealt with. If strict environmental regulations result in 

destitution, they are unacceptable. Consequently, it is necessary to consider whether these 

ambitious objectives can be realised on a sufficiently large scale, in real-world situations, and 

within environmental constraints. 

 

The optimists view sustainable development as a valuable theory or paradigm, comparable to 

other fundamental liberties such as justice, free expression, and freedom. At the same time, there 

are too many obstacles to its widespread implementation. However, the majority are attempting 

to implement sustainable development. Sustainable development contributes to the integration 

of socioeconomic and environmental management. Now, the primary objective of environmental 

management is to discover effective and practical strategies and governance for sustainable 

development. It is necessary to ensure that these strategies do not interfere with one another 

because they frequently overlap and interact. Ultimately, it requires both local knowledge and 

strategic coordination on a global scale. Supportive human institutions must exist. This must be 

resilient and adaptable to face unanticipated challenges. In addition, environmental, social, 

technical, and cultural information about the past, present, and future is required. Also required 

is the desire to make sustainable development succeed. It will be necessary to make efforts to 

disseminate ethics that prioritise sustainable development, encourage productive social 

interaction, and make better use of knowledge. It is highly improbable that all constraints and 

obstacles will ever be thoroughly evaluated in advance; therefore, resilience and adaptability are 

essential for any strategy. International organisations and corporations are enthusiastically 

advocating sustainable development. The variety of management and promotion strategies for 

sustainable development is expanding. Approaches such as strategic sustainable development, 

integrated appraisal, environmental management systems, a variety of indicators for measuring 

progress towards sustainable development, and economically sustainable economic development 

are currently being investigated. 
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Those pursuing sustainable development must be cognizant of gender issues because, in many 

societies, women are involved in agriculture, fuel-wood collection, and forest product gathering 

because they control the families. Consequently, environmental management can support 

sustainable development by identifying key issues, hazards, opportunities, and limits for 

establishing practicable boundaries and strategies to coordinate diverse physical, biological, and 

socioeconomic concerns. stakeholders. 

 

Historically, environmental management relied primarily on penalties, regulations, licensing, 

inspections, and prohibitions. Such enforcement is yielding way to a reward-based, voluntary 

approach. However, there must be stringent laws and regulations. The voluntary approach 

consists of the implementation of environmental management systems, environmental 

accounting and its auditing, and negotiated agreements. It seeks to promote corporations and 

other businesses to assume environmental management responsibilities. It is concerned about the 

extent to which environmental management systems would eradicate the need for permits and 

other coercive enforcement measures. These will be required for liability and minimum standards 

purposes. These are particularly essential for hazardous or obnoxious activities. The world now 

employs a complex combination of self-regulation and enforcement, which may provide 

adequate control over the activities of a compliant organisation. In addition, a comprehensive 

and strategic perspective and additional controls are required. Environmental management 

systems are evolving into valuable organisational and administrative instruments for establishing 

standardised benchmarks. However, these are not a comprehensive approach to environmental 

management. 

 

2.3  Concept of Development Management 

Development management has evolved independently of environmental management. It 

typically overlaps. In essence, development management is the manipulation of interventions 

designed to promote development. Managers of development concentrate on inter-organizational 

relationships. They are adept at managing political agendas and coordinating. Environmental 

managers frequently fail to adequately combine ecological and development management skills. 

Consequently, they must collaborate closely with development managers. 

 

The current conceptions of development and environmental management are heavily influenced 

by the liberal democracies of the industrialised world. In some developing nations, the 

established legal system, civil engineering regulations, and methods of administration are heavily 

derived from those of developed nations. Consequently, the majority of their environmental 

problems stem from this. The approaches, ethics, and laws of environmental administrators must 

be modified to better suit developing countries. This could take some time because experts are 

frequently trained in developed nations. 

 

Environmental conditions have been relatively stable during recent development. A swiftly 

expanding human population has a negative impact on the environment. There are environmental 

stresses associated with development. As a result of structural adjustment programmes, rising oil 

prices, and debt situations, many nations have less money available to address pollution, 

conservation, and other issues. Changes such as social capital depletion, globalization, capital 

penetration, and technological innovation have also contributed to environmental and human 

welfare issues. Development management and environmental management are facing an 

increasing number of obstacles. 

 

2.4 Concept of Environmentally Sensitive Development 

The use of what nature supplies to its fullest potential and the ongoing preservation of that use 
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indefinitely is an example of environmentally sensitive development. This type of development 

seeks to prevent biological or societal disintegration in order to optimise human well-being, 

security, and adaptability. This calls for top-notch administration of the environment as well as 

the organisations that govern humans. It involves the ability to recognise socio-economic and 

physical difficulties, as well as disadvantageous changes, and to find ways to alleviate their 

effects. Environmental management goes beyond pursuing sustainable development. In addition 

to this, it encourages the development of human adaptability, the identification and reduction of 

dangers to people, and the rehabilitation of environments that have been polluted. 

 

At this point, we are going to make the assumption that the existing living standards, patterns of 

administration, and technological development will carry on as they have been and presumably 

even improve given the circumstances. Throughout the entirety of human existence, there has 

not been a significant environmental disaster on a worldwide scale. But today, there are more 

people than at any other time in history, and they are disturbing their surroundings at a faster rate 

than ever before. This adds to the serious worldwide changes already caused by natural hazards. 

Even though it would appear that significant progress has been made, there is still only a very 

thin covering of technology and regulation safeguarding people from the threat of catastrophe. 

People have an unrealistic expectation that technological and economic development will 

continue without requiring excessive expenditure from them and that there is no possibility of a 

breakdown occurring. Intelligence and adaptability are the essential characteristics that were 

essential to human existence in the past; however, many people in today's society have lost those 

skills. If advances in technology and administration don't make up for what we're losing right 

now, contemporary humans will have a much more difficult time adjusting to new circumstances 

than their ancestors did. 
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Chapter 3 

 

 

Approaches to Environmental Management Fundamentals 

 

3.1 Evolution of Environmental Management 

Despite gross inequalities in the distribution of global income and widespread poverty, 

economic development must be considered a success. However, the accomplishment came at 

a cost. In the form of enslaved, exploited, and murdered people, the social cost has been 

immense. The countries of the third world endured great hardships. So is the cost to the 

environment. 

 

In the 1970s, environmental management was primarily technocratic and problem-solving. In 

the past, the professional provided state officials in developed nations with only practical 

support for the problems they encountered. They paid little heed to social concerns. Therefore, 

this aided the state administration of the environment in addressing citizen concerns. As a 

result, various sectors such as industries, mining, agriculture, wildlife management, and 

pollution control evolved. Environmental policies were enforced by coercion, penalties, and 

closures for violations of a vast number of legal regulations. Thankfully, environmental 

management has shifted from force to public accountability and consultation over the past two 

decades. It replaced coercion with education, rewards, and appreciation. In the past, technical 

skills and knowledge were sufficient, but nowadays ethics, quality standards, codes of conduct, 

and transparency are becoming increasingly vital. 

 

Both the social sciences and the environmental sciences have a long history of investigating 

the human–environment relationship. This study examined the extent to which culture and 

environment determine human fortunes. 

 

Late in the 20th century, some believed that studying how human societies and cultures adapt 

through subsistence patterns to a given environment was a superior approach than 

environmental determinism. The focus shifted away from cultural scientific research and 

towards historical and political research. The study of politics endeavours to comprehend the 

relationships between society and the environment, or more specifically the power 

relationships, which is useful for those who wish to comprehend and control environmental 

stakeholders. They argued that it could facilitate environmental management and agricultural 

development integration. 

 

Today, environmental managers frequently use the political approach to identify the politically 

situated ideas that influence how individuals relate to the environment. Some philosophers 

view famines, contending that different cultures survived natural disasters better before 

colonialism. Others have used political ecology to evaluate the causes of human environmental 

degradation. Recent progress in liberation ecology has been the investigation of the human-

environment relationship. Assumes that social theory provides political and economic 

explanations for many of the world's environmental problems and frequently presents the 

environment as a battlefield. 
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Overall, it has become much more participatory and integrative. Participation and 

empowerment are at the root of contemporary environmental management, which favours 

encouragement and support over enforcement. There is also a transition from command and 

control to continuous improvement and environmental stewardship. Now, environmental 

management is adapting to new circumstances. Environmental awareness and environmental 

management are gaining prominence. Where once environmental management was 

authoritarian and centralized, the current trend is towards decentralisation, which implies 

community-based approaches. 

 

3.2 Supply and Use of Natural Resources 

Nature was considered an infinite source of resources for human consumption and a bottomless 

pit for human refuse. Environment management was essentially irrelevant because it was not 

covered in economics. The purpose of technology was to enhance human welfare and 

effectively stretch resources to increase crop yields, energy supply, etc. Generally, the attitude 

towards pollution was to clean it up later, if at all, or to simply disperse it and forget about it. 

Even today, some developing nations remain in this category. 

 

Dark-green philosophy strives for human and environmental harmony. It opposes the use of 

technology and voices to create new ethical and development perspectives. 

 

After the 1960s, the economic outlook began to deteriorate, and problems with pollution and 

biodiversity loss became apparent. It was recognised that development and environmental 

protection must be compromised. Environmental impact assessment (EIA) tools were created. 

To counteract environmental degradation, remedial measures were promoted. Numerous 

environmental agencies were established, but coordination between them was frequently 

inadequate. 

It is now the era of resource management. The environmentalist began to believe that 

development would eventually exceed natural limits and create catastrophe. The peril prompted 

the development of countermeasures. 

 

The political considerations and practical concerns of environmental management in 

developing nations differ significantly from those in developed nations. Initially, 

environmental protection was viewed as a hindrance to and a delay for development. Even 

during the 1980s, environmental concerns were no longer met with blatant hostility. 

 

Then there is a need to restructure society and economics so that development works with 

Nature rather than against it. The emphasis was placed on qualitative development as opposed 

to economic growth alone, as well as the need for sustainability awareness. Consequently, 

environmental management is more proactive today. and requires longer-term adaptation and 

resilience management. One of the primary responsibilities of environmental management is 

to identify and warn of impending environmental and socioeconomic crises. Monitoring and 

proactive impact assessment can be expensive, so environmental managers must choose 

strategies that generate sufficient data without exceeding their budgets. 
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3.3 Scope of Environmental Management 

Scope of environmental management includes the organisational functions, physical 

boundaries, its activities, products and services as well as compliance obligations. 

 

The different aspects of environmental management are discussed hereunder. 

 

• Collection of information for environmental assessment and  forecasting. 

• Corporate environmental management activities and its management. 

• Environmental management systems and quality issues. 

• Environmental standards, enforcement and legislation. 

• Environment and development institutions and ethics. 

• Sustainable development issues. 

• Environmental economics. 

• Enforcement of environmental management. 

• Environmental planning and management. 

• Stakeholders’ involvement in environmental management; 

• Environmental perceptions and education. 

 

3.4 Approaches in Environmental Management 

Environmental management is an extensive subject. It's difficult to identify key issues due to 

the accelerated rate of change. Efforts are being made to enhance comprehension of the 

relationship between development and the environment. Environmental economics, 

environmental justice, and environmental ethics are all rapidly evolving. Environmental 

concerns have been universally acknowledged as crucial. Fourth quarter of the previous 

century has witnessed significant transformations. 

 

However, environmental accounting instruments are still far from ideal. There has been 

advancement. Environmental law and taxation have also been evolving rapidly. However, these 

are still insufficient. 

 

The argument that what cannot be measured is difficult to manage is widely acknowledged. 

Environmental management requires the identification of useful indicators, the development 

of effective monitoring, forecasting, and management decision making techniques, as well as 

the development of useful indicators. To gain support and determine what can be 

accomplished, it is necessary to be adept at sensing public sentiment. Even if threateningly 

ominous, nefarious developments are more likely to garner attention if there is a preoccupation 

with something else. Environmental management is only beneficial if it can demonstrate the 

distinct benefits of its actions. 

 

There may be some overlap between and within groups and categories. Environmental 

managers may have varying levels of awareness and support for technology. There is also a 

broad range of political and philosophical perspectives, all of which influence the adopted 

strategy. 

1. Ad hoc approach: approach that is developed in reaction to a specific situation. 
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2. Problem-solving approach: follows a  series of logical steps to identify problems 

for implementing solutions Systems approach, for example, ecosystem 

(mountain; high latitude; savanna; desert; island; lake and so on) and agro-

ecosystem. 

 

 

3. Regional approach: mainly ecological zones or bio geophysical units, which may 

sometimes be international such as an internationally shared river basin. For 

example, watershed, coastal zone, island, irrigation-related, seas. 

 

4. Specialist discipline approach: often adopted by professionals. For example, 

 air quality management 

 water quality management 

 land management 

 environmental health 

 urban management 

 ocean management 

 human ecology approach 

tourism management/ecotourism 

 conservation area management. 

 

5. Strategic environmental management approach. 

 

6. Voluntary sector approach: environmental management by, or encouraged and 

supported by, NGOs. For example, debt-for-nature swaps, private reserves, 

‘purple groups’ which try to prompt environmental management, private funding 

for research or environmental management. 

 

7. Commercial approach: environmental management for business/public bodies. 

 

8. Political economy or political ecology approach. 

 

9. Human ecology approach. 

10. Environmental economics and environmental enforcement, environment and 

development institutions (including NGOs) and ethics; 

 

11. environmental management systems and quality issues; 

 

12. environmental planning and management; 

 

13. assessment of stakeholders involved in environmental management; 

 

14. environmental perceptions and education; 

 

15. community participation for environmental management/ sustainable development; 

 

16. institution building for environmental management /sustainable development 
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17. biodiversity conservation; 

 

18. natural resources management; 

 

19. environmental rehabilitation/ storation; 

 

20. environmental politics; 

 

21. environmental aid and institution building. 

 

3.5 The Polluter Pays Principle 

Over the past half-century or so, there has been a transition from "develop now and clean up 

later" to "develop now and clean up later" to prevent problems. During this time, the burden of 

problems has shifted from being borne by those affected to being borne by the general public, 

with the polluter held accountable whenever possible. Why should bystanders, consumers, and 

laborers, who do not contribute to pollution, pay for the errors of others? If compelled to incur 

the costs of problems, the prospective polluter will be less likely to cause them, according to 

this theory. 

 

In general, pollution penalties are still difficult to enforce and relatively mild, particularly in 

developing nations. Therefore, organisations motivated by profit may be enticed to attempt to 

get away with limited damages and occasional capture. In recent years, however, enforcement 

of regulations against such offenders has been pursued tenaciously. Therefore, penalties for 

violations have a deficiency. In a perfect world, environmental administrators would educate 

and motivate individuals and organisations to avoid contaminating in a sincere manner. In 

sophisticated nations, this has begun to occur. 

 

In the majority of instances, environmental devastation has only become apparent years after 

it has occurred. In the interim, the responsible entity has ceased operations or it is too late to 

file a legal claim for damages. The polluter-pays principle aims to make it difficult for culpable 

parties to avoid compensation and to ensure that the penalty is sufficient to deter. If control is 

achieved through licensing, the applicant must persuade the authorities that no problems will 

arise. And risk and impact assessments are beneficial for this purpose. 

 

The polluter-pays principle requires that actors internalise the costs of their activities, which 

tends to boost business efficacy. This is commonly regarded as the precautionary principle. 

Disasters such as Bhopal in 1984 have provided the impetus for adopting the polluter-pays 

principle. In addition, the development of eco-efficiency has encouraged the adoption of the 

polluter-pays principle, as it enables wastes to be converted into useful byproducts, thereby 

increasing profits. 

 

3.6 The Precautionary Principle 

We cannot define the precautionary principle definitively; we can only elaborate on it. It is a 

general advisory to inculcate prudence. It is designed with the objective of preventing 

environmental damage rather than mitigating it. The precautionary principle consists of the 

following fundamental components. 

 

1. Taking preventative action in the face of uncertainty. 
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2. Shifting the burden of proof to the proponent of a development. 

 

3. Exploring a wide range of alternatives. 

 

4. Efforts to avoid unwanted impacts. 

 

5. Increasing possible public participation in decision making. 

 

When it comes to the formulation of environmental and other types of public policy, the 

acceptance of the precautionary principle indicates that regulation action is likely to anticipate 

complete scientific confidence about a problem. There is no justification for passivity when 

there is a lack of information and understanding. Therefore, it runs the danger of increasing 

expenses and occasionally postponing development. 

 

The precautionary principle is generally recognised and adhered to in western nations as well 

as in international legislation. The United States of America, on the other hand, is hesitant to 

recognise it as a solid and precise legal principle due to the fact that there is no widespread 

consensus on the description of its strategy. The United Nations has, on numerous occasions, 

emphasised the need for widespread application of the precautionary principle. 

 

The application of the precautionary principle has been the subject of a great deal of critical 

analysis. Some people advocate for completely getting rid of it and instead focusing on general 

policies. However, most people acknowledge that it is a useful instrument in situations where 

there is a possibility of significant and potentially irreversible consequences. 

 

An strategy based on the precautionary principle is helpful for addressing societal development 

issues in addition to environmental problems. If land changes or agricultural advancements, 

amongst other things, do not succeed in developing countries, the impoverished and those less 

privileged among the population have very little in the way of protection. The assistance 

arrangements and development efforts need to be ready to go at any moment in case there are 

any issues. There is also the question of how much of a financial toll a community is able to 

bear in order to sustain a strategy based on the precautionary principle. 

 

Although some countries were slower than others to embrace the precautionary principle, the 

United States has been at the forefront of this movement. The strategy based on the 

precautionary principle has undoubtedly played an important role in the development of some 

critical instruments that support it. Other types of impact assessments include the 

environmental impact assessment (EIA) and the social impact assessment (SIA). This type of 

influence evaluation allows developers to successfully navigate potential pitfalls before diving 

in. If difficulties are foreseen, it is best to reconsider and postpone action until it is possible to 

effectively prevent them or lessen their impact, whichever is applicable. It is analogous to a 

speed hump on the road that serves as a warning of impending difficulties. Dealing with them 

effectively calls for prompting oneself to calm down. Recently, a change has begun away from 

the practise of assessing the effect of developments that have already been recognized, and 

instead, actual assessments are being used to influence the identification and formulation of 

future projects, programs, and policies in a manner that is significantly more strategic and 

proactive. 

 

The United States of America has also begun to take action to promote legislations that adhere 
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to the precautionary principles. These actions have taken the form of guaranteeing reserves of 

safety while developing technology, accrediting medicines or herbicides, and establishing 

standards for the measurement of pollution. When precautionary principles are accepted, the 

legislation and enforcement of them can present a number of challenges. 

 

In a nutshell, adhering to the precautionary principle necessitates having an expansive mindset 

that focuses on determining the root causes of issues rather than offering solutions to their 

symptoms. Some environmentalists are of the opinion that the precautionary principle could 

be counterproductive if it led to a pessimistic outlook on the world. As a result, managers are 

more likely to scrap ideas altogether rather than press on with construction while leaving some 

room for error. 

 

They advise that if funds are spent as a result of the improper application of the precautionary 

principle, it could mean there is less money available for spending on other things. There is 

also the probability that the conclusions made regarding the environment and development are 

wrong, which could lead to policies that are inappropriate. They are of the opinion that there is 

frequently a requirement to take action before sufficient information and evidence is accessible. 

Because of this, potentially dangerous choices may need to be taken. Politicians, businessmen, 

and the majority of other professionals are often unwilling to take such chances because doing 

so could result in a loss of public confidence. 

 

For this reason, attempts should be made to discover methods that pay off beneficially even if 

it turns out that the projections were incorrect. There are times when the reward is immediate, 

and there are other times when a beneficial opportunity is established. It is necessary for 

organisations to take adequate preventative measures in order to ensure the availability of 

efficient technological solutions for making risky decisions. Another problem with the 

precautionary principle is that it can be anti-democratic in the sense that it requires expenditures 

before a law or regulation has been violated or damage has been done, without the state or 

anyone else particularly demonstrating that there is a problem. This can be a problem because 

the principle mandates expenditures before a law or regulation has been broken or damage has 

been done. 

 

The acceptance of techniques based on the precautionary principle is inconsistent, which is the 

last point but certainly not the least important. Although the government might make 

preparations against anticipated dangers that are known to be probable, such as earthquakes 

and storms, the majority of these issues are typically handled with after they have already 

occurred. 
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Chapter 4 

 

 

Environmental Management 

Challenges and Operational Levels 

 

4.1 Present Scenario 

Even in the modern world, there is widespread malnutrition in developing nations. A variety 

of non-colonial, colonial, and post-colonial administrations exist. These included, among 

others, liberal democracies, free enterprise dictatorships, socialist states, and unstable 

constitutional monarchies. A considerable amount of corruption and favouritism has occurred. 

Additionally, there are frequent regime changes and limited resources available to them. These 

societies are extremely susceptible to development-driven external pressure. There is no 

assurance that a country or local group will manage its environment responsibly if it is given 

the authority to do so. Generally, dictatorial environmental management disregards local 

knowledge in favour of a top–down approach. It prioritised revenue generation through the 

exploitation of natural resources over environmental protection. Thus, resource extraction 

typically dominated environmental management in developing nations. During colonial eras, 

environmental concern has been on the lower end of the spectrum. NGOs exerted very little 

pressure and environmentalism was not politicised in those days. There was little public or 

media concern about the environment. Locals were frequently deceived out of their territory, 

and their ancestral knowledge, if any, was suppressed. 

 

In the 1980s, a number of newly independent developing nations abandoned or failed to 

implement environmental management policies. Due to a greater emphasis on social reforms 

and economic development issues. They view environmental protection as a luxury that cannot 

be addressed until sufficient economic progress has been made. In the 1990s, the cultures of 

developing nations were able to form their own environmental policies independent of those 

imposed on them or largely inherited from developed nations. 

 

In numerous instances, insensitive environmental management has been disregarded or 

opposed. Numerous nations have fought soil erosion by mechanically tilling terraces and 

planting trees. However, the costly measures have often failed. The locals simply allow their 

livestock to graze and destroy the trees and terraces, or they excavate them up. This is due to 

the fact that they have no other land and a paucity of knowledge. Environmental administrators 

must ensure that development is consistent with local requirements, the local environment, and 

the local social situation, and, most importantly, is comprehended by the local population. In 

the late 1990s, environmental management gained widespread support. Nonetheless, 

impoverished nations have limited resources and knowledge. They are frequently dependent 

on sophisticated nations. Seeking optimal environmental management solutions may 

necessitate contending with external influences. This is rarely simple. 

 

Now, developing nations are more conscious of their environmental interests, responsibilities, 

and aspirations. They have more leverage to negotiate with and persuade wealthier countries 

and even multinational corporations, thanks to NGOs and the media. They can collectively 

negotiate from a relatively powerful position because they possess significant natural 

resources. Both developing and developed nations are affected by environmental issues and 

opportunities on a global scale. Therefore, developed nations should reach agreements with 

developing nations. 
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The developing world confronts the same environmental challenges as the developed world. 

They must contend with dwindling resources and the need to combat destitution. There are 

hazards that multinational corporations and a corrupt government will undermine their efforts. 

Some developing nations have severe environments, both environmentally and politically, 

which present unique challenges for environmental management and development. There is 

frequently a variety of ethnic groups with varying desires and requirements. 

 

4.2 Environment Management Challenges 

Environmental management involves making decisions. Whether these are produced using a 

technocratic or consultative (bottom-up) model determines how they are made. The latter has 

become the norm in the United States and Canada and is gaining popularity in Japan and 

Europe, reflecting the trend towards democracy and information freedom. Regardless of the 

overall approach, environmental management is a "plethora of individual and collective 

decisions by persons, groups, and organisations" and "together these decisions and interactions 

constitute a process – a process that results in the management of a society's environmental 

resources." 

 

There are still enormous voids in knowledge regarding the structure and function of the 

environment, the functioning of global, regional, and local economies, and the behaviour of 

societies and individuals. Ideal would be ample data presented in real time so that the scenario's 

evolution can be observed. With enhanced processors, software, and the development of tools 

such as geographic information systems (GIS), this may one day be feasible, but for the time 

being, only sporadic, fragmentary snapshot views are available. (i.e. limited in time and space, 

which can be misleading). Politics, lobbying, media, public, and NGO attention, as well as a 

lack of funding and specialised knowledge, frequently impede decision-making. 

Environmental managers are confronted with two temporal challenges: (1) problems may 

demand immediate attention and provide little time for resolution; and (2) it is preferable that 

planning horizons extend further into the future than has been customary. If time is available, 

it is simpler to make decisions and modify policies; for instance, a 3°C climate change over a 

century may not pose a significant challenge, but it would if it occurred over twenty years. 

Predictions are already difficult in stable environments, but many are unstable and some are 

becoming uncertain; once stability has been disrupted, there may be unexpected and abrupt 

feedbacks or shifts to various states, all of which are difficult to predict. 

 

4.3 Operational Levels of Environmental Management 

The administration of the environment requires careful planning and coordination of the 

various parties involved. On a range ranging from local to regional to international, this activity 

can be carried out. 

 

At the micro level, there are very few things to mention, such as individual producers, ghetto 

residents, and single or small enterprises. People who have a wide variety of interests and only 

limited authority are very rarely seen to be controlled in conjunction with the environment. 

Only in the most recent few decades has this group been given the proper respect as well as the 

opportunity to participate in the administration of the environment. There are organisations that 

collaborate in order to pursue goals that are analogous to their own. 

 

As territories, eco systems, natural environments, and commercial entities are used by those in 

charge of environmental management. A great number of developing countries have 
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successfully implemented regional strategies using community-based approaches. In order to 

implement a strategy on a national level, we see that some governments are more liberal than 

others. In addition, some are destitute, while others have the ability to exercise power for 

tactical purposes. Environmental dangers, worldwide constraints, and problems relating to 

international commerce all have a significant bearing on the world as a whole. Multinational 

corporations and powerful governmental institutions devote significant sums of money and 

experienced personnel to influencing in order to exert influence over any situation so that it 

better serves their entrenched interests. There is no question that there are businesses that run 

with a robust sense of corporate social responsibility and a deep concern for the environment. 

 

The majority of international organisations that are supposed to focus on environmental 

management are not completely impartial with regard to the interests of underdeveloped 

countries. Despite this, they have the ability to influence high standards due to their resources. 

Some of them have inadequate funding, while others are either bureaucratic or ineffective, and 

some of them are even dishonest, if that's not too severe. There are a significant number of 

multinational non-governmental organisations (NGOs) operating in underdeveloped countries 

to advance environmental causes. In the age of Internet, NGOs often communicate closely 

worldwide. These nongovernmental organisations wield a significant amount of influence over 

the media of the globe or the pertinent authorities. They have access to sufficient funds and 

resources, allowing them to procure the services of the most qualified environmental and 

judicial specialists whenever they are required to do so. There are people or small organisations 

who have the ability to apply pressure in order to get their own way. It's possible that they 

represent a sizeable portion of the state or an influential neighbourhood or minority group. In 

addition, the decisions made by the general population as a whole are the root cause of many 

environmental management problems. When it comes to regulating environmental issues, 

public sentiment is always one of the most important factors. Although the public opinion may 

be indecisive or motivated by self-interest, it is still capable of forming an opinion when it is 

taken up by the media and when it is educated. 

 

It is impossible for a single environmental manager or any other singular entity to be 

responsible for all aspects of the environment. It may be beneficial to have environmental 

management groups organised in a hierarchy. Even in advanced nations, those in charge of 

environmental management have to learn to live with unpredictability. Even more unexpected 

happenings are likely to take place in less developed countries. An flexible strategy to 

environmental management is one solution that has been recommended as a potential solution. 

This approach can be sluggish and expensive, but it can produce changeable outcomes. 

 

One additional strategy for overcoming the obstacle could involve carefully orchestrated 

actions to control the surroundings. The general goal of the planned strategy to environmental 

management is to take a longer-term perspective. The implementation of a strategy like this 

one to environmental management in underdeveloped countries is extremely restricted. 

 

The administration of the environment can be approached from a variety of different angles. 

Some of them are delicate in their character and encourage participation from the bottom up. 

Others have a preponderant role in the natural world and play a commanding role in society. 

Academicians in developed countries value collaborative techniques and advocate for the 

development of their students. It does not necessarily imply that you will be welcomed 

somewhere else. The majority of developing countries adhere to environmental management 

with complete seriousness and have made significant contributions to the expansion of this 

field. Some countries take action on the problem primarily to appease their sponsors, while 
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others do so only when they are required to by international conventions. Lobbying efforts by 

nongovernmental organisations (NGOs), the media, or community action groups are also a 

contributing factor. 

 

In some instances, developing countries are able to start comparatively fresh in accordance 

with the circumstances that they currently find themselves in, and they are free to acquire the 

most recent technology. There are a few countries in which imperial legislations have either 

been inadequately implemented since independence or have been ignored altogether. In 

underdeveloped countries, it is common for organisations with vested interests to wield 

significant influence. Illicit interests frequently utilise resources, and this practise is quite 

prevalent. There is already a great deal of influence held by international corporate entities. 

They have expenditures that are orders of magnitude larger than the economics of many 

developing nations. People may engage in impromptu lobbying for environmental changes, but 

most of the time, these efforts are orchestrated by international nongovernmental organisations 

or other interested entities. 

 

There is an immediate demand for education and awareness-raising efforts to be directed 

towards professionals and government employees in industrialised countries. They play an 

extremely significant role in the dissemination of information regarding environmental 

management and the implementation of said information. It is imperative that environmental 

management be expanded and developed at the national level. Once this has begun to take 

place, developing countries will begin to see the emergence of new techniques.  

 

The investigation of the agricultural practises that have been used traditionally in 

underdeveloped countries is yet another field that shows promise. In some instances, the 

concepts may originate in the less developed countries, and then they may be improved upon 

or modified for use in other places, wherever appropriate and suitable. The biodiversity that 

can be found in underdeveloped countries is vast and varied. The rapid development of cities 

and the acceleration of industrialization are contributing factors in the depletion of natural 

resources. The majority of the development effort that has been put forth over the past five or 

six decades has been shown to be inappropriate and ineffective. In some instances, the plans 

have been difficult to modify, and on other occasions, the administration has been lacking. 

There have been occasions when the planning and engineering that was done resulted in errors. 

This may be the outcome of the moderate environment perspective of many specialists, which 

was inappropriate for the subtropical or tropical conditions. The majority of standards and 

procedures still originate from the non-temperate regions, so this was not suitable for those 

conditions. Now more than ever, environmentalists are conscious of the environmental and 

societal circumstances that exist in regions outside of the subtropical zone. 

 

The proliferation of contemporary forms of communication, such as the Internet, has been an 

enormous assist in solving the majority of the world's challenges. can now be accessed from a 

distant location, and communication has become much simpler. By drawing into knowledge 

from a distant location, problems can be quickly resolved and information can be easily shared. 

Concern about the state of the environment on a worldwide scale is ubiquitous. It is possible 

that it will have varying effects on different countries, such as wealthy and impoverished. It is 

imperative that people all over the world work together to find solutions to the problems that 

threaten the environment. It has been observed that sizable communities located all over the 

world are extremely vulnerable to changes on a worldwide scale. In the event that there are 

significant disturbances to the environment, catering will become more challenging. At this 

point in time, even the majority of industrialised countries do not have sufficient food and 
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energy reserves.  They are reliant on extensive networks of provision. The conflict that recently 

broke out between Russia and Ukraine has helped to dispel the widespread belief that most 

European countries are self-sufficient in terms of their food cereal and energy supply. They are 

on the verge of an economic catastrophe due to increasing expenses, which is a direct result of 

the restrictions that NATO has imposed. The delivery network has been disrupted as a result 

of the conflict. 

 

In general, developed countries purchase food and gasoline from developing countries, while 

developing countries receive cereals and manufactured products from established countries. 

 

We, the individuals who live on this planet, are contingent on one another. 
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Chapter 5 

 

 

 

Environmental Management and Sustainable Development in India 

 

5.1 The Concern 

Concern regarding the worsening state of the environment is shared worldwide. It is common 

knowledge that protecting the environment on a worldwide scale requires the concerted efforts 

of both individuals and governments. On the other hand, there has been a dearth of sufficient and 

efficient activity. Since the beginning of the seventies, international conventions and initiatives 

have assisted environmental thinking and planning, but the outcomes are not always immediately 

proportional to the efforts. In India, the available resources are not always utilised to their full 

potential. The difference between theory and practise is always quite significant. The fact that 

environmental management requires expertise from a wide variety of fields is to blame for this 

confusion. Which neither the individuals nor the organizations, including the government, which 

was acting as the supervisor, had been provided with. 

 

The earth is becoming less stable, and our forests are disappearing. As a result of the widespread 

lack of rainfall, wild animals are disappearing, and waterway levels are dropping. The 

environment is deteriorating, making it more difficult to live there. It would appear that we are 

heading towards a painfully drawn-out demise. There has been a significant increase in the 

number of people and animals in recent years. The time has come when we must take the 

appropriate steps towards sustainable development. 

 

The utilisation of a country's natural resources as a foundation for economic growth is a truism 

that is accepted everywhere. On the other hand, the depletion of natural resources is something 

that cannot be avoided. Now is the time for us to perform the essential actions. Our country 

occupies the sixth biggest tropical woodland area in the world. There is no limit to the danger 

that deforestation poses to us. Additionally, water and earth are being subjected to a variety of 

types of pressure. We contend vehemently that local development, whether it be the protection 

of rural or urban development, inexorably influenced by global development, shall not diminish 

or negatively impact the equilibrium of our ecosystem. This is because local development is 

unavoidably influenced by global development. A breach of an ethical rule of behaviour is 

equivalent to a transgression of biological principles when committed by people. Therefore, in 

order to ensure that our future is secure, development and environmental stewardship must go 

hand in hand. We all contribute to the same shared environmental system. As a result, ensuring 

its protection is one of our highest priorities. Without it, we would not be able to maintain our 

way of living. 

 

The land is where our civilization first took root. The people who reside and work in our remote 

areas do so in close closeness to the natural world. In one shape or another, they venerate and 

idolise the natural world. There is no doubt that the intensification of resource use and the 

diversification of our employment pose significant obstacles to the achievement of sustainable 

economic development in India. Villagers are struggling to meet their basic needs of food and 

gasoline while also contending with the rapid spread of urbanisation on the other hand. 

Nevertheless, the effects of both on the natural world are catastrophic. 

 

Stress and pressure have been the outcome of modern development in metropolitan areas, while 



42 
 

distress and a burden on resources have been the results of modern development in rural areas. It 

requires an in-depth analysis of not only its strengths and shortcomings but also the possibilities 

it presents for economic growth. This will raise consciousness of the need to prioritise economic 

activities in the country in order to make the most efficient use of the resources that are currently 

accessible. To attract the attention of all stakeholders, including policy makers, rural and urban 

population, it is necessary to study sustainable methods of environmental management and the 

general approach with multidisciplinary involvement at different levels for management of 

sustainable development. This is necessary because it is necessary to draw the attention of all 

stakeholders for the purpose of resource management. 

 

5.2 Conceptual and Practical Issues of Environmental Management and Economic   

Development in India 

Ecological modernisation is the dominant concept of sustainable development in developed 

nations, as evidenced by a number of their recent sustainable development policy documents. 

Not only for the sake of sustainable development, but also for the economic security of the 

people, the consensus in these policy documents to undertake the mission of environment 

management in their respective countries is the most essential and dominant aspect. The 

integration of sustainable development and economic security is advocated for more vociferously 

by proponents of sustainable development. Nonetheless, an economic analysis of sustainable 

development has been inadequate.  

 

Whenever a voice regarding sustainability has been heard, it has been in response to natural 

disasters or as a critique of the socioeconomic failings of capitalism or its modern incarnation, 

globalism. There is never a sustained endeavour to meet the challenges of sustainable 

development. Our political and economic policies are also losing the point regarding the 

evolution of eco-efficiency of production factors. A number of environmentalists, activists, and 

intellectuals have recently made efforts to cover the void in sustainable thought. They have 

proposed models of green political economy to define sustainable development and to develop 

action plans that emphasise political goals, principles, and objectives. However, we must go 

above and beyond to produce what is both ideal and practical. Through the political economy of 

sustainable development, an inter-disciplinary approach must be adopted to consider the bottom 

line. 

 

We know that the earliest civilizations in India flourished in a natural environment. They 

cultivate an appreciation for mother nature. In order to establish an environment for sustainable 

development, the starting point for policies must be a combination of pragmatism and extremism. 

We must start from where we are, with the extant structures, modalities of production, 

institutions, and regulations, etc., i.e., what we have now. Concurrently, we must be prepared and 

open to change and reform. Answer also for forsaking that which is not required, is extraneous, 

or, at worst, is detrimental to the maintenance of sustainable economic and social development. 

 

In a nutshell, we must utilise these existing structures to ensure effective environmental 

management and balanced economic development. Thus, it is evident that the concept of progress 

and a nation's development voyage are dependent on its own resources, which we refer to as the 

environment. Not only must it be utilized, but it must also be conserved for overall productivity. 

 

Natural resources that are maintainable and reparable must be managed, while irreplaceable 

resources, such as biodiversity, must be conserved. Consequently, our shared concern over the 

availability of natural resources and the environmental effects of resource exploitation has 
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elevated the relationship between humans and nature to a new level. This relationship reveals 

that economic development is not only growth and change in systems, but also the management 

of such growth and change. The essence of this approach and its effects on eradicating poverty 

rests in reconciling human demands and the capacity of the environment to manage with the 

effects of the systems. This method is known as sustainable development. 

 

Regarding the environment, sustainable development is interpreted as individuals caring for the 

environment for their own benefit. It is forbidden to do anything in the present or future that 

would cause irreparable harm to this biological capital. Sustainable development in its broadest 

sense entails maximising the prospective uses of the environment while empowering humans to 

manage its health. It establishes a balance between benefits and costs, between economic growth 

and environmental protection. 

 

Improving human quality of life within supporting eco-systems, achieving economic growth 

without destroying our limited resources, promoting development that protects and enhances our 

natural environment, and empowering people and society in general are, therefore, the primary 

characteristics of sustainable development. 

 

Now the query arises, why is biological capital asset management necessary? Additionally, what 

is its management? How can the assets of biological capital be preserved and even increased 

without harming others? These are the central concerns for the study of natural resource 

management and its dissemination to various stakeholders. Environment management must 

incorporate soil conservation, land reclamation, water resource and forest management, 

protection of animals and wildlife, prevention of atmospheric pollution, and waste management. 

 

5.3 The Relationship of Natural Resources and Economic Development 

In the end, the issue of how humans utilize, as well as how they fail to appropriately utilize, 

environmental resources is correlated to the issue of economic development. Every living thing 

is contingent on the natural environment in which it exists. Because of this, what we refer to as 

human professions and activities are conducted out on the surface of the planet. Therefore, the 

pace of economic development, the trajectory of economic development, and the probability of 

economic development are all determined by the availability of natural resources and their 

utilisation. 

 

Land, water, oxygen, and woodlands are some of the most important resources on this planet, 

and it is the responsibility of every nation, regardless of wealth, to protect these resources. The 

utilisation of the earth's natural resources must, either in the short or the long term, achieve the 

highest possible level of efficiency. It is not for the legislation and arrangements at the national 

or international level; rather, it must be a commitment made by individuals. The resource 

consumption of established nations is significantly higher than that of less developed and poorer 

nations. Because of this, the obvious disparities in wealth consumption present a significant 

challenge for wealthy countries, specifically regarding how they can maintain their economic 

development while also effectively managing the environment. At the same time, the 

underdeveloped countries achieve quicker development while minimising their negative impact 

on the environment. Both parties contributed to the biological unbalance that exists today. Both 

need to find a solution to the problem. These problems tend to become more complicated as a 

result of new economic motivations and consequences brought about by liberal and global 

economic development. This is also true for India, by the same token. 
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Chapter 6 

 

 

SWOT Analysis in Indian Scenario 

 

SWOT is meant for studying and analysing strengths, weaknesses, opportunities and threats in 

a particular perspective. Here we will analyse the aspect of sustainable development in Indian 

perspective. 

 

6.1 Strengths 

India is a large nation with an extensive coastline and a rapidly expanding economy. India is a 

veritable biodiversity treasure trove. The diversity of its natural resources, including climate, 

forest type, and pure water in the form of rivers and lakes, contributes to its size. India is a natural 

laboratory and agricultural museum. It contains the world's wettest location and one of the Thar 

Desert's harshest regions. It is the proud home of numerous plant, animal, and parasite species in 

the globe. It is one of the greatest seafood producers in the globe. While the scarcity of petroleum 

and its detrimental effects are well-known, India has ample opportunity to develop a substitute 

in the form of biodiesel derived from its abundant ethanol. India has a vast potential for solar and 

wind energy due to its advantageous geographical location. In India, geothermal energy has been 

underdeveloped in light of the available resources. 

 

6.2 Weaknesses 

Agriculture's green revolution ushered in the 1960s in India. It did not prioritise sustainable 

agriculture. On the one hand, a great deal of focus was placed on the development of irrigation 

facilities, while flood control and soil conservation received little consideration. Even public 

expenditures on irrigation systems have decreased over time. It was observed that there was a 

paucity of coordination between the relevant departments of agriculture and the departments of 

natural resources. The inconsistencies in the statistics they release speak volumes about Indian 

bureaucratic responsibilities. Our rules and regulations are adequate, but their implementation 

leaves a great deal to be desired. How it all benefits environment management. Environment 

cognizance is necessary for environment management. Concurrently, there is a shocking 

disregard for maintaining environmental safety. Moreover, there is a lack of environmental 

knowledge. This type of expertise is significantly more essential than merely exploring zoos and 

bird sanctuaries. Knowledge of species' natural habitats, eco-systems, threats, and conservation 

mechanisms is extremely essential. The participation of individuals and institutions at the local 

level is the deciding factor in this case. It is naive to believe that nature will protect itself. It 

appears that we have not yet learned from past errors. We neither prevent nor have we ever 

repaired significant environmental degradation. 

 

6.3 Opportunities 

India has adequate laws and regulations to prevent irresponsible destruction of our natural 

environment treasure. We must prevent the irresponsible felling of trees, the poaching of animals, 

and the contamination of the air and water. We have a variety of agencies and programmes to 

preserve and cultivate soil fertility, forests, wastelands, water resources, and mineral deposits. 

Additionally, there are numerous NGOs battling for environmental protection. We have honours 

for individuals and institutions that perform exemplary environmental protection work. We have 

research institutions and universities engaged in the development of new and innovative 

environmental management methodologies and techniques. 
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6.4 Threats 

The ever-increasing human population and increasing exploitation of natural resources constitute 

an ongoing threat. There are environmental factors such as a decrease in precipitation, 

deforestation, and water pollution and desilting. Additionally, there are developmental 

influences. Submergence as a result of irrigation and power projects, infrastructure development 

as a result of road expansion and forest destruction, and city pollution are some examples. Other 

causes include the overexploitation and encroachment of agricultural land and the inefficient use 

of technology. Species of flora and fauna are threatened by unsustainable industrialization and 

accelerated tourism growth. 

 

The impoverished and disadvantaged are both victims and perpetrators of environmental 

degradation. Regrettably, both the market and the government have failed to adequately manage 

the environment in a desirable manner. The impoverished and the majority of the population are 

perpetually dependent on natural resources that are rapidly degrading. In contrast, India desires 

to add value to agriculture. Agriculture is transforming into an industry. It brings the factory to 

the farm and pollutes the land. The marginalised segments of society face the problem of 

globalisation-induced development. What is their future when nature is under threat? The gap 

between the haves and have-nots is likely to widen if economic development is not coupled with 

social security. This is the lesson that must be learned throughout the course of environmental 

management. 
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Chapter 7 

 

 

Management of Water Resources 

 

7.1 Water Sources 

The majority of freshwater comes from the following sources. 

 

Surface runoff:  

It consists of either transient fluxes caused by precipitation or more stable stream flow. The latter 

may continue to fluctuate significantly, prompting developers to build dams and storage 

reservoirs. 

 

Groundwater:  

It is the subterranean supply held in water-reservoir bedrock. These can be replenished by 

precipitation and groundwater infiltration. It may involve artificial recharge or rainwater 

collection. With proper management, the water supply could be sustained forever. In some 

instances, however, they accumulated in the past when the climate was wetter. Also, 

agrochemical contaminants can percolate from landfill sites, escape from damaged storage 

containers or conduits, and contaminate groundwater.  

 

Decontamination may be difficult and time-consuming, if not impossible. This is due to the fact 

that groundwater typically has lengthy residence periods, i.e. it does not drain away quickly. 

There is less air exposure, no ultraviolet light (sunlight), and fewer microorganisms that can 

attack chemical or biological contaminants. Potentially sustainable groundwater resources can 

be damaged or destroyed permanently by seawater or saline groundwater intrusion, or by the 

collapse of the aquifer if it is drained completely. With the technology that is currently available, 

it is unlikely that desalination will provide a widespread alternative water source in developing 

nations, with the exception of prosperous cities and regions where tourism, commerce, energy, 

or other minerals generate significant wealth. Because the expenditures are excessive. Better 

management of what is already available as surface flows and groundwater, as well as the 

possible development of salt-tolerant crops and saline agriculture techniques, are required to 

secure water supplies. Frequently, emphasis is placed on the perceived need to install more 

irrigation. The task of supply predominates, and the equally essential prerequisite of soil drainage 

is frequently disregarded.  

 

Consequently, irrigated soils frequently become waterlogged, which is undesirable in and of 

itself, but can also result in chemical degradation or the accumulation of ions and sodic 

compounds that contaminate the topsoil. These effects can be challenging and expensive to 

mitigate, and they deplete the world's soil resources. 

 

7.2 Availability and Exploitation 

Fresh water is essential to the survival of humans and the vast majority of other organisms. 

Without adequate water supplies, development becomes nearly impossible. It is typically a 

resource that can be maintained with proper management. Although some water supplies are 

limited and have a finite lifespan regardless of how meticulously they are used. To sustain water 

resources, proper environmental management is required. It is typically deficient, resulting in 

deterioration and even temporary or permanent loss. 
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Database around water use, whether at local regional or global levels are often highly 

contentious, as is the interaction between those databases. For example. While trhere is a 

widespread perception that at a global level the world is facing an overall shortage of water, the 

nuanced perspective taken argues that although in some areas water use has clearly reached the 

physical limits of the resource, water availability (or scarcity) is often a question not of overall 

amounts but of quality, location and variability, and defined by social preferences and economic 

constraints. Similarly, databases around the impact of trade and trade policy choices on water use 

have been contentious in the past, and many continue to be so today (Mike Muller and Christophe 

Bellmann). 

  

Excessive extraction and pollution can harm surface water and, to a lesser extent, groundwater 

resources. Following bushfires, pollution may be caused by industry, effluent or animal refuse, 

agrochemicals, or warfare. Inadequate soil management and altered vegetation cover are an 

additional factor. These factors may result in diminished and contaminated water sources. Poor 

land management may have led to contaminated water, which has harmed aquatic species. It 

clogs waterways, lakes, and reservoirs. When precipitation falls on thin, compacted soil, it can 

flow off without infiltrating. It can lead to severe erosion, rapid floods, and a decrease in 

groundwater recharge.  

 

Reduced groundwater recharge can lead to the drying up of springs and streams. Wells become 

depleted and river flows become more irregular. Inadequate management of soils and vegetation, 

drainage systems, and construction also contribute to flooding. It can harm a large number of 

individuals. The pervasive pollution and siltation of marine ecosystems can be attributed to 

improper land and river management. 

 

Water-borne deposits frequently cause issues. Sedimentary deposits clog streams, rivers, 

channels, and lakes, causing floodwaters to overflow banks and ruin bridges and other 

infrastructures. Storage capacity declines in reservoirs and containers. Many organisms in rivers 

and lakes, and even in the ocean, are intolerant of sedimentation. Sediment pollution is extremely 

expensive and frequently hazardous. Land development with inadequate soil and water 

conservation generates a substantial amount of sediment. It is a resource lost for the eroded 

regions. However, where deposition occurs, there may occasionally be advantages to the fruitful 

sediment. However, deposition typically damages farmland and infrastructure. 

 

Transport of sediment is typically irregular and difficult to monitor. It is produced by cyclones 

and intense rainfall. Monitoring sediment burdens in streams and rivers and enhancing land 

management to reduce sediment discharge require additional funding. Appropriate soil and water 

conservation methods, which reduce discharge and therefore retain soil and moisture to sustain 

agriculture and recharge groundwater, should aid in preventing inundation and silting. Therefore, 

management of groundwater, surface water, and soil should not be conducted independently. The 

approach should be exhaustive and unified. 

 

Adequate water supply entails sufficient availability of a suitable quality, when and where it is 

desired and required, as well as satisfactory disposal of any surplus. However, the global 

distribution of rainfall, rivers, and groundwater is far from optimal. Due to natural climatic 

change, precipitation can fluctuate. Large portions of the globe experience seasonal shortages. 

Either human development must acclimatise to variable water availability or manipulate supplies 

through reservoir storage or river linkages. In regions with high temperatures and well-draining 

soils, such as many developing nations, even a high annual rainfall may be insufficient. There, 
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population growth and rising demand increase the importance of management. 

 

7.3 Water Management Approach 

Water management has frequently been dominated by large-scale engineering approaches. It is 

primarily evaluated based on economic and technical criteria. Frequently, water resources must 

support domestic supply, tourism, conservation, and electricity production. It is necessary for 

sanitation and public health, navigation, agricultural development, and pollution control, among 

other uses. These demands frequently conflict if not managed carefully. Water management is 

frequently intricate and frequently politicised. Its management is contingent on the development 

of solid institutions.  

 

Consequently, a comprehensive and integrated approach is strongly recommended. 

Unfortunately, the majority of water resource development in developing nations is rigid. 

Frequently, recurring funding is required for maintenance. Frequently, necessary adjustments 

and administration are insufficient. Engineering can preclude modifications and leave 

insufficient room for the unexpected. Inadequate knowledge inhibits change, and the leadership 

may be deficient. 

 

Many environmentalists view water supply as the most significant environmental and social issue 

of the twenty-first century. Nonetheless, it is evident that people are not aware of this, as water 

is frequently taken for granted. disappointed. 

 

Water is a renewable source that is variably distributed around the world (Mike Muller and 

Christophe Bellmann). Recently, it has been observed that the world is entering a new era, one 

that contrasts with previous decades in which damming rivers and excavating wells were 

relatively simple. The upcoming generation will confront greater political, environmental, and 

economic constraints. Water will become scarcer and more likely to be contested. Already in use 

in many nations are the finest supplies. Therefore, future demand will have to be satisfied with 

less inefficient consumption and less-than-optimal sources. 

 

Water traverses both surface and subsurface boundaries. Frequently, rivers and lakes serve as 

territorial boundaries, and the shared waters are frequently vital to the nations involved. Where 

rivers and lakes are shared by multiple nations, it is frequently probable that demand will exceed 

what can be met through straightforward abstraction. Therefore, water management must 

effectively address transboundary issues and sharing, as well as investigate recycling, waste 

reduction, and alternative sources. Since the late 1990s, interest groups have attempted to 

increase concern for water management. They have advocated for holistic and methodical 

approaches and integrated water resource management. In addition, they have supported full-cost 

pricing for water and targeted subsidies for the needy, as well as institutional, technical, and 

financial innovations in water management. 

 

7.4 Increased competition for water 

People have been able to migrate and reside in areas with sufficient water and soil resources for 

the majority of human history. Populations were sufficiently modest to prevent overexploitation 

and pollution. No longer is this the case. It is feared that there is, or will soon be, a water crisis 

as a result of the decreased mobility of people, growing human populations, rising per capita 

water demand, and rising pollution. While concern is essential, adopting a crisis-oriented 

perspective is probably erroneous; a more circumspect approach is required. 
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In the previous decade, many water supplies in developed and developing countries were taken 

over by large corporations. Some forecast that water will be as profitable as oil in the twenty-

first century. This implies that what was once a public or open resource is now being privatised. 

This may not be entirely negative. Businesses may be better able to recover costs and fund 

development and conservation. Because water is so inherently essential, resource administrators 

must give it top priority in order to prevent cartels and exploitative business control. 

 

Currently, water administrators tend to view nature and human consumption as rivals and pursue, 

at best, a simple allocation of water supplies between the two. That will no longer be effective. 

Human needs and nature must be integrated with care. It is essential to manage water in a manner 

that preserves the water cycle and the ecosystems that depend on it while also meeting human 

requirements. The practical means of achieving this are still being determined. Emerging is a 

new approach to development that embraces integrated natural resource management and 

realistic socioeconomic objectives.  

 

Integrated watershed management or river basin management offers potential solutions by 

employing bio-geophysical entities with sufficient overall control and authority to coordinate the 

management of water, environment, and humans. Within such units, water can be used as an 

integrative theme, with its benefits distributed across the entire basin or catchment in a 

comprehensively planned manner. Controlling an entire drainage system enables administrators 

to effectively combat soil erosion, pollution, inundation, etc. 

 

Unfortunately, these strategies have frequently failed to realise their potential. Integrated or 

comprehensive river basin development continues to gain in popularity. The terms water 

hardship, water constraint, and drought are imprecise. Consequently, data comparison is 

frequently challenging. Recent proposals have been made for a water poverty index to provide a 

practical and comprehensive evaluation of scarcity. Different societies respond differently to 

insufficient water. Some innovate to reduce demand or discover alternative sources of supply. 

Others could evacuate their settlements or cease their activities. Additionally, there are secondary 

consequences of water scarcity. Poor households in developing nations frequently spend a great 

deal of time harvesting water and neglect other responsibilities. In urban areas, they may spend 

a significant portion of their incomes on provisions. 

 

In the developing world, insufficient water for hygiene and contaminated potable water are the 

leading causes of catastrophic health problems. The term "water crisis" implies that developing 

countries, and possibly the entire world, are presently at a point of no return or a precipice that, 

if crossed, will result in catastrophe. More objective studies indicate that the majority of the 

world's population is not "in crisis" but does require improved supplies. 

 

Clearly, there are significant issues with the excessive undervaluing of water. Usually, the actual 

value of something is only realised when it is scarce. There is a more positive aspect to this 

observation. If water is undervalued and squandered, there is ample opportunity to reduce losses 

and maximise existing resources. 

 

7.5 Major River Basins of World 

 

Nile 

Some consider the Nile to be a potential flashpoint. It is shared by ten states, one of which, Egypt, 

derives nearly all of its water requirements from its discharge. In certain years, essentially the 
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entire Nile flow is utilised before it reaches the ocean. Egypt's Nile levels could be reduced if the 

Sudan, Ethiopia, or others use the river for irrigation development. Egypt's population is 

expanding. Tanzania recently announced that it may divert significant quantities of Lake Victoria 

water for irrigation. 

Jordan 

The watercourse Jordan is shared by Palestine, Israel, Jordan, and Lebanon. Israel utilises more 

than 80 percent of the effluent it generates, has little accessible groundwater, and almost no 

available streamflow. Its only options are to make greater use of the Jordan River, reduce 

pollution, capture discharge that would otherwise dissipate or be lost, invest in a vast scheme to 

transport water from Turkey, or desalinate seawater. There is limited potential for additional use 

of the Jordan. The 1967 Arab–Israeli War was preceded by hostility over attempts to redirect 

some of the Jordan River tributary Hasbani River in Lebanon. 

 

Euphrates and Tigris 

Turkey may develop supplies and engage in disputes with downstream states, such as Syria and 

Iraq. 

 

Ganges and Indus 

Since the 1970s, there have been strenuous efforts to reach a satisfactory agreement between 

India, Bangladesh, and Nepal regarding the Ganges, and between India and Pakistan regarding 

the Indus. There is also the potential for India and Nepal to disagree over the Ganges. In the 

foreseeable future, cooperative basin-wide management seems unlikely. However, some 

negotiation and agreement exist. There has been some improvement in India and Pakistan's 

ability to share the Indus River, but not to the point of full co-management. 

 

 

Mekong 

Six nations share the Mekong River. Myanmar (Burma) and China, states in the upper basin, 

have been marginally involved in cooperation thus far. The lower basin nations Cambodia, Laos, 

Thailand, and Vietnam signed the Agreement on Cooperation for the Sustainable Development 

of the Mekong River Basin in 1995. Integrated river basin development strategies for the lower 

Mekong have been vigorously pursued in recent years. Several developments are currently being 

implemented, and an interest in sustainable development has been expressed. China's 

construction of large structures in the upper basin appears to be substantially disrupting river 

movements. As much as fifty percent of dry season flow is lost, affecting fisheries and flood 

plains in at least four countries, according to estimates. 

 

7.6 Managing Water Demands 

We must consider the options for decreasing water waste. Leakage and evaporation losses can 

be reduced by enhancing irrigation and domestic distribution systems. Other means of supplying 

water on demand in quantities that are not excessive are metering and reasonable pricing. 

Examples of reducing demand include more efficient irrigation, less inefficient laundry 

machines, smaller lavatory cisterns, and gardens with low moisture demand. There is a 

substantial opportunity for agriculture to implement practises that conserve and better utilise 

precipitation and irrigation techniques, which waste less water. Another opportunity is prudent 

water transfers from surplus areas to shortage areas. Storage in dams, cisterns, and reservoirs can 

effectively reduce water waste. 

 

Additionally, water availability can be increased by exploiting surface water and groundwater in 
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a safe manner. Utilization of wastewater treatment is permitted. Approximately one-fifth of 

irrigated land is severely affected by salinity, so we must switch to salt-tolerant crops. If 

inexpensive energy is available or low-energy methods can be devised, desalination techniques 

must be implemented. 

 

7.7 Water Management 

Environmental management should not be confounded with water management. It focuses on 

engineering, economic, and possibly social objectives, but gives little attention to environmental 

concerns. Typically, water management is inadequately integrated with other activities. Those 

involved typically have a short-term perspective. One group of water managers working on a 

dam may have little in common with another group developing irrigation downstream, or with 

soil erosion control bodies, among others. In addition to seeing themselves as serving 

shareholders and city residents, water managers typically respond to project challenges without 

delving too deeply. Since the turn of the 20th century, water administrators have worked 

diligently to enhance water management and broaden their perspective. 

 

The drainage and irrigation divisions of some developing nations were established decades ago 

and have established a remarkable order, which they oversee. Their interactions with agriculture, 

health, environmental, and other organisations may be limited and fraught. Because water is 

involved in so many things, it must be managed in a sensitive, multidisciplinary, integrated, and 

also somewhat comprehensive manner. Environmental managers can provide strategic 

assistance, advising on river system management requirements and ensuring that no issues are 

overlooked. Strategic planning in the 

 

The environmental manager is capable of exercising oversight and integrating, coordinating, and 

accelerating developments. Environmental management encourages developers to pursue 

optimal development and environmental conditions, as opposed to merely ensuring that 

environmental quality is not compromised. 

 

Until now, the majority of focus has been placed on ensuring water availability. Reducing 

chemical and bacterial contamination has been undervalued, particularly in developing nations. 

In the twenty-first century, presumably, developing countries will pay more attention to the purity 

of their water supplies, as it has become evident that contamination has a significant impact on 

human health. There are, of course, tradeoffs between minimising costs to support economic 

growth and investing in pollution control and domestic water treatment. Although water-related 

illness debilitates individuals and has a significant impact on labour productivity, these costs are 

dispersed and frequently neglected. Numerous large water development projects may provide 

water for irrigation or power generation, but their environmental, socioeconomic, and health 

impacts have not been rigorously evaluated and measured against their benefits. 

 

In developing countries, water rights can be more important than land rights. Humans require 

water for imbibing, cooking, cleaning themselves and their garments, and producing food. 

Additionally, water is required to sustain industry and, to a lesser extent, for hydroelectric 

generation and waste disposal. While there has been a significant development in domestic 

supplies over the past couple of centuries, there is still a long way to go before everyone is 

adequately provided for. It will be fascinating to see if such an objective garners support, as 

impoverished individuals are unlikely to provide investors with a high rate of return. 
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7.8 Efficient Management for “Water for All” 

Unfortunately, little consideration was given to how this enhancement in supplies would be 

attained. Environmental administrators are responsible for ensuring that their actions do not 

harm the environment. The availability of sufficient quantities of pure freshwater will be 

crucial to any effort to achieve sustainable development. Some nations utilise groundwater 

supplies that are not replenished quickly enough to meet demand. These supplies are 

susceptible to abrupt failure and aquifer alterations that prevent future recovery. The 

understanding of current and prospective water issues is limited, and there is a need for a greater 

awareness of water reserves and degradation patterns. 

 

It is essential that water administrators allocate sufficient water for the preservation of 

wetlands, lakes, estuaries, and riverine areas. Numerous communities and agricultural regions 

rely on groundwater but have over-exploited supplies, resulting in declining water tables and, 

in some cases, subsidence or contamination of aquifers with seawater or saline groundwater.  

 

Punjab is the prime example of excessive groundwater extraction, resulting in a lowering water 

table. Jakarta and Mexico City are examples, and Bangladesh and the Indus Basin (India and 

Pakistan) have implemented expensive regional salinity control programmes. Israel has 

responded to water shortages by reducing water use in agriculture and reusing effluent. It is 

likely the world leader in irrigation efficacy and has pioneered low-loss irrigation techniques 

that are being adopted elsewhere. Diverse dripper systems are significantly more efficient than 

conventional surface application or wide-spread spraying, and can provide water savings of at 

least 15 percent. 

 

Currently, efficient systems are comparatively expensive to implement and maintain, making 

them more suitable for high-value commodities than small-scale food production. There is the 

potential for substantial water savings if costs decline and maintenance is simplified. Already, 

simple oil-drum reservoir dripper systems have been developed for small farmers, and there 

have been promising results with surge irrigation, which is relatively low-tech, simple to 

implement, and less wasteful than conventional large-scale gravity irrigation techniques. There 

is also tremendous potential for soil and water conservation techniques such as mulching, 

stone-lines, terraces, micro-catchments, and mist collection, particularly if they are founded on 

locally accessible, low-cost materials and labour. Additionally, soil and water conservation 

reduces soil degradation and increases groundwater recharge. 

 

The management of water necessitates knowledge of what is occurring beyond aquifers, river 

channels, and lakes, and if feasible, the ability to exert control over such phenomena. For 

instance, even minute variations in vegetation cover can impact discharge and water quality, 

alter groundwater levels, and lead to soil salinization. Soil and agricultural contaminants 

contaminate streams, ground water, and lakes due to poor land management. In some 

developing nations, water authorities do not communicate with departments of agriculture, 

industrial developers, city supply agencies, etc. There may be competition and opacity, which 

makes integrated management challenging. 

 

As industrialisation extends throughout developing nations, acid deposition poses an additional 

expanding peril. Acid pollutants may accumulate on tree foliage, in snow cover, attached to 

clays in the soil, and in the mud at the bottom of waterbodies, and then be suddenly released 

by ploughing of farmland, dredging of waterways, autumn leaf-fall, and possibly global 

warming, resulting in a 'concentrated flush' into streams and groundwater. Pollutants may 
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remain sequestered in soil or sediments for decades after the source has ceased, only to be 

released by environmental changes or disturbances. Such abrupt environmental dangers have 

been referred to as "biological or chemical time bombs." It is possible to avoid or prepare for 

the disaster if environmental administrators understand the risk, monitor conditions, and ensure 

that authorities take appropriate action. Additionally, water administrators must be mindful of 

bioaccumulation effects. 

 

Another prevalent issue in developing nations is sewage contamination. It can be caused by 

animal refuse, urban storm water runoff, and normal effluent discharge. 

Agrochspecies.Agricultural discharge and effluent from mining and mineral processing, sugar, 

oil palm, rubber, aquaculture, ethanol production, and other agro-industrial activities also 

contribute to environmental problems. A recent example of this type of pollution occurred in 

the river Beas in Punjab when a discharge of industrial waste from a sugar factory near the 

town of Gurdaspur polluted the river water overnight, killing tens of thousands of fish and other 

aquatic organisms.    

 

When agrochemicals are the cause of a problem, it may be possible to use less hazardous 

substances or to administer less in a more targeted manner. Even improved application timing 

or formulations with controlled release can reduce pollution. Additionally, it should be possible 

to make greater use of alternatives such as biological control, using predators, fungi, or 

microorganisms to control weeds and insect pests, or genetic engineering to deter or disable 

pests, and to produce crops that are resistant to insect and weed attack and require less fertiliser. 

 

Animal manure and effluent can be used to produce methane, sent to decomposition facilities, 

or desiccated and burned as fuel for district heat and electricity generators. To implement 

biogas digesters, decomposition facilities, or furnaces and generators, however, the refuse must 

be of an acceptable quality, the supply must be sufficient, and there must be sufficient funding. 

In peri-urban areas of developing nations, effluent may be used for agriculture if strict controls 

are implemented. This is not a novel concept, and it also facilitates disposal. Obviously, there 

are dangers of disease and contamination of produce with heavy metals and other harmful 

compounds. However, effluent could be chlorinated inexpensively, and polluting discharge 

from drainage sewers and industrial areas could be diverted. If trees, fuel wood, fodder, or 

amenity area irrigation were used instead of food crops, the hazards of disease, heavy metals, 

and other contaminants would be diminished. If authorities do not enhance and distribute 

effluent, there is a risk that urban and peri-urban peasant producers will use contaminated water 

without supervision. 

 

Some nations have responded to water supply issues by importing inexpensive foreign grain 

while disregarding their own agriculture. This is because costs are lower and preferences, 

particularly those of more populous city dwellers, have migrated from traditional commodities 

to imported foods, notably wheat and maize. There could be a variety of consequences if this 

transition from traditional food production to inexpensive grain imports continues to expand. 

It would likely have an effect on global food reserves, and more people would rely on fewer 

producers, thereby increasing the risk. In grain-importing nations, rural employment will likely 

deteriorate, reinforcing migration to cities and relocation to developed nations, and traditional 

land use will likely be neglected, leading to environmental degradation in the countryside. 

Consequently, solving water supply issues can have numerous indirect benefits. 
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7.9 Developing Rivers for Water Management  

The standard method for dealing with a water crisis in both developed and developing nations 

has been to look for technological solutions. These solutions typically involve large-scale 

engineering projects that are designed to either store river flow or transport flows from water-

rich areas to water-poor areas. Barrages are not as significant of an impediment to the 

movement of water or the animals that live in rivers as dams are. Because barrages redirect 

some of a river's flow, there is no significant impoundment in the river. On the other hand, they 

do not stockpile water to satisfy demand during times of drought and only provide a restricted 

amount for the production of electricity. Dams are the typical method of choice when there is 

a requirement for water holding as well as the desire to generate electricity from a waterway 

that experiences variable flow rates. Since the 1920s, large structures have been built on the 

vast majority of the world's most important waterways. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



55 
 

 

 

 

 

 

 

 

 

 

 

 

 

PART – II 

 

METHODS AND APPROACHES 
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Chapter 8 

 

 

Environmental Management and Environmental Science  

 

8.1 Introduction 

When environmental management makes use of science, it can take one of two broad approaches: 

multidisciplinary or interdisciplinary. In the former, there is communication between different 

fields without a significant breakdown of discipline boundaries, whereas in the latter, the various 

fields are interconnected in an overall, coherent manner. Widespread support exists for the 

interdisciplinary approach as a remedy for the fragmentation of science, which some would view 

as undesirable compartmentalization, but it is by far the more difficult to implement. 

Environmental science must frequently be problem-oriented, which encourages multidisciplinary 

and inter-disciplinary research endeavours. 

 

Environment can be defined as the aggregate of conditions in which organisms exist. It is the result 

of abiotic, physical, and chemical interactions with living (biotic) components. The study of the 

relationships between organisms, including humans, and their environment. 'Natural environment' 

is commonly used to describe a situation with minimal human intervention, whereas'modified 

environment' refers to an environment that has been significantly altered. However, today only a 

small portion of the planet is a completely natural environment. Numerous organisms alter the 

environment, and the alterations they cause may be gradual or abrupt, localised or global. An 

environmental scientist recently proposed that the current geological period, the Holocene, should 

be succeeded by the Anthropocene, or 'human-altered' period, because humans have become such 

a significant force in modifying the Earth's ecosystems over the past few thousand years. Humans 

have the capacity to recognise and respond consciously and appropriately to opportunities and 

threats, despite the fact that much of the change is unwittingly detrimental rather than beneficial. It 

remains to be seen whether we will effectively exploit this potential. Environmental administrators 

will play a crucial role in encouraging and facilitating a more effective response. To develop 

strategies and exploit opportunities effectively, environmental management must be much more 

than an applied science; it is also a discipline that requires a comprehension of human–environment 

interactions, considerable management skills, diplomacy, and persuasiveness. 

 

8.2 Environmental Activism 

Since the 1960s, attempts have been made to establish ecologically sensible planning and 

management. Prior to the 1990s, various traditions and languages made it undesirable and difficult 

for social studies and the sciences to communicate effectively. Today, the connections between 

environmental science and social studies are stronger. The majority of this expansion of 

environmental concern has taken the form of crusades and advocacy, but new tools, concepts, and 

practical approaches have also been developed. 

 

Environmentalism is an umbrella term for a variety of pursuits aimed at improving environmental 

management. It must be emphasised that while many environmentalists pay attention to scientific 

reasoning, others either pay it little attention or vehemently oppose it. Environmental managers 

may occasionally encounter less rational environmentalists who present their interests as 

"scientifically sound" and thereby diminish scientific rigour and veracity. Misapplication, the 

lobbying of special-interest groups, and the demands of policymakers must be resisted. 

Environmental management must be implemented in the real world and must persuade 

policymakers of the significance of important issues. Demands for definitive answers may be 

difficult to meet, and the public may lose interest in vital issues that fail to capture their attention. 
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Each participant in environmental management has their own worldview, which influences their 

actions. Regardless of their worldview, environmental managers are likely to encounter (1) data 

problems; (2) modelling difficulties; (3) analytical difficulties; (4) insufficient time for adequate 

research; (5) advocacy from diverse stakeholders; (6) funding constraints. 

 

For instance, there may be insufficient baseline data, which may be inaccurate, incomplete, or in 

an unsuitable format. Models may not have been created or may contain flaws. Modelling cannot 

be applied effectively to stochastic processes. The problem under investigation may also be 

intricate and difficult to comprehend. Increasingly, environmental scientists are requested to 

provide advice prior to the availability of evidence. Faced with ambiguity, it makes sense to adopt 

the precautionary principle and make recommendations that improve adaptability to the 

unexpected. The precautionary principle generally shifts the burden of proving the case for 

development to the developer, who must increasingly use scientific evidence to demonstrate that a 

proposal is secure before moving forward. Typically, it is argued that prevention is nothing more 

than a regulatory response to an established hazard. Taking precautions is an entirely separate 

matter. It imposes a duty of care on all actions and seeks to reduce uncertainty by mandating 

prudence, prudent management, public participation and information, and the most advanced 

technology. 

 

Despite the fact that the majority of environmental activism since the 1960s has been more generic 

than scientific, it has increased government and public concern for nature. The contribution of 

ecology to environmental management persists. However, this may present challenges, as 

ecologists are frequently unable to make precise predictions and are hesitant to sacrifice research 

rigour for the sake of utility and practicability. In addition to present-day knowledge, the 

reconstruction of past conditions is valuable. Information about past events can serve as an early 

warning system for change and danger, establish trends, and suggest potential future scenarios and 

human responses. Such investigations are referred to as "backcasting." It is also conceivable that 

the study of other planets (although we have a long way to go) will yield information beneficial for 

environmental management on Earth. 

 

8.3 Developments in Environmental Science and Environmental Management 

There have been several developments which aid environmental science and 

environmental management; these include: 

 

 growing international co-operation; 

 

 standardisation of measurements and definitions. 

 

 remote sensing and computing /data processing advances. 

 

 the diminishment of Cold War rivalry and restrictions. 

 

 the spread of the Internet which facilitates exchange of information and makes it 

hard for individuals, companies or national authorities to hide environmental 

problems. 

 

 improved communications between environmental science and social studies. 
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8.4 New Approaches to Environmental Science and Environmental Management 

In recent years, there has been a marked trend towards supporting holistic approaches. Modern 

holism is still poorly defined after eight decades, although it implies acceptance that 'the whole 

is greater than the sum of the parts' and the notion that modern science has unwisely tended 

towards excessive reductionism (the standard, modern, scientific view that everything can be 

explained from the basic principles, and by focused, objective research), empiricism (use of 

data to prove a case), and compartmentalisation (separation of things into separate categories). 

(isolation of fields of study from each other). 

 

In conclusion, general research attempts to comprehend the entirety of a problem rather than 

its constituent parts. In environments that are not the simplest, problems are typically so 

complex that an effective holistic approach is difficult to implement. There are instances in 

which a general approach is desirable; however, there are numerous instances in which it is 

ineffective, and there are risks associated with its overuse. As has already been emphasized, 

established'reductionist' science has produced a great deal; modern society attributes its 

prosperity to it; therefore, it would be extremely imprudent to abandon it entirely. With 

pressures for general approaches and popular interest in pseudo-science and anti-scientific 

theories, which are frequently presented as truth by the media, care must be taken to prevent 

the erosion of support for science.  

 

Popular pressure also tends to polarise support for research; some disciplines are appealing to 

citizens and legislators, whereas others (despite their importance) are not. Another constraint 

is the increasing demand for, and funding for, applied research as opposed to theoretical studies 

with no apparent practical application. Unfortunately, many of the practical benefits we enjoy 

are the result of pure research, not applied research. 

8.5 The Structure and Functions of Our Environment 

Since the early 1970s popular texts have occasionally published ‘laws of ecology’, three of 

these are as follows: 

 

 Any intrusion into nature has numerous effects, many of which are unpredictable. 

 

 ‘Everything is connected’; therefore, humans and nature are inextricably bound 

together and what one person does affects others and a wider world. 

 

 Care needs to be taken that substances produced by humans do not interfere with any 

of the Earth’s bio geo-chemical processes. 

 

Living organisms, such as humans, and nonliving elements of the environment frequently 

interact in intricate ways. Modern definitions of ecology include the study of the structure and 

function of nature, the study of interactions between organisms (biotic) and their non-living 

(abiotic) environment, and the science of the relationships between organisms and their total 

environment. Ecology frequently serves as a guide for environmental management, 

environmentalism, and environmental ethics, indicating limitations and opportunities and 

supplying numerous essential concepts and methods. 

 

To attain security and well-being, or to satiate avarice and cultural aims, humans either adapt 

to or endeavour to alter their environment. By creating modifications, humans produce a 

"human environment." Human ecology emerged in the early 20th century to facilitate the study 

of humans and their environment, and it flourished during the 1960s and 1970s. Political 

ecology is a discipline that appears to be expanding and can be extremely useful for 
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environmental management. In the actual world, political ecologists seek to establish the 

foundations for sustainable relationships between society and the environment. 

 

The biosphere is a relatively thin stratum formed by the global complex of living and deceased 

organisms. The term 'ecosphere' refers to the biosphere's interaction with the non-living 

environment, with biological activity capable of influencing global physical conditions. For 

instance, through the production of oxygen and the oceanic sequestration of carbonates. The 

global ecosphere can be subdivided into different climates, the patterns of which have changed 

in the past and will change in the future. Climate may be influenced by one or more of the 

following: 

 

1. Variation in incoming solar radiation as a result of variations in the Sun's output or 

potentially space detritus; 

 

2. Variation in the orbit or inclination of the Earth about its axis; 

 

3. Variation in the composition of the atmosphere: changes in the amount of dust, 

hydrocarbons, and water vapour present (which may be caused by biological activity, 

human pollution, volcanism, and the impacts of large comets or asteroids; 

 

4. A change in the distribution of continents, an alteration in oceanic currents, or a 

fluctuation in sea level that may expose or submerge continental margins; 

 

5. Formation and elimination of topographic barriers. 

 

6. Environmental managers cannot presume a fixed and stable climate. 

 

7. The Natural System: Ecosystem 

 

The biosphere is made up of numerous interacting ecosystems (ecological systems), the 

boundaries between which are frequently indistinct and take the form of transition zones 

(ecotones) where organisms from adjacent ecosystems may coexist. It is feasible for some 

organisms to inhabit only an ecotone. Large land ecosystems or biomes are regions with a 

dominant regional culmination vegetation and its associated animal life; they are, in essence, 

ecosystems on a regional scale. Biomes, such as arid biomes and grassland biomes, frequently 

reflect climate primarily, but they can also be influenced by factors such as fire frequency, 

drainage, soil characteristics, grazing, trampling, etc. 

 

8.6 The Natural System: Ecosystem 

There are two methods to view ecosystems: (1) as populations – the community (biotic) 

approach, in which individuals can conduct research, and (2) as processes – the functional 

approach (studying energy fluxes or material transfers), which is best investigated by a 

multidisciplinary team. 

 

Once ecosystems are comprehended, they can frequently be modeled, allowing for the 

prediction of future behaviour. There are three major categories of ecosystems: 

 

(1) Isolated systems – boundaries recognisable and more or less closed to material and 

energy input and output; 
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(2) Closed systems – boundaries prevent material input/output, but not energy; 

 

(3) Open systems, whose boundaries are challenging to identify and which permit the 

unfettered input/output of materials and energy. 

 

Numerous ecosystems on Earth are type 3 and frequently interdependent, posing enormous 

challenges for environmental management. Ecosystems can also be categorised as; 

 

(1) Natural – unaffected by humans; 

 

(2) Modified – affected by humans in some way. 

 

(3) Humans play a dominant role, whether by accident or design. 

 

The ecosystem of an animal, such as migratory birds, may be mapped by a naturalist based on 

the resources it consumes, so the area may change with the seasons. Such an ecosystem would 

consist of numerous distinct components, such as a valley, mountain forest, coastlands, and 

plains, each of which could be recognised as an ecosystem in its own right. 

 

According to local physical conditions, ecosystems can be subdivided into habitats (places 

where groups of organisms reside), which are populated by characteristic mixtures of plants 

and animals. A change in one variable within an ecosystem may have an effect on one or more, 

or even all, of the other variables. 

 

There are few ecosystems without complex energy fluxes and material exchanges across their 

boundaries. To facilitate study, ecologists have attempted to enclose small natural ecosystems, 

construct artificial laboratory versions, and study in a manner that is relatively straightforward. 

Experiments in controlled environments are useful for determining the effects of a changing 

global climate and carbon dioxide on crops and untamed flora and fauna. 

 

Ecosystem researchers must examine realistic hypotheses and not overly simplistic abstractions 

or misconceptions. In practice, adopting an ecosystems-based strategy can be challenging, and 

even when it is feasible, the results may be occasionally disappointing. Due to the fact that 

each ecosystem has developed under a unique set of conditions, each has a unique capacity to 

resist stresses and recuperate. In addition, because humans frequently disrupt regulatory 

mechanisms, responses may be altered. Some responses to ecological duress may be 

instantaneous, while others may be postponed for decades. Therefore, to effectively manage 

ecosystems, it is necessary to comprehend both long-term behaviour and short-term response. 

 

Ecosystems respond to disturbances via regulatory mechanisms. When the relationship 

between a system's input and output is inverted, this is known as negative feedback. The 

opposite is positive feedback, which magnifies an effect. Positive feedback may result in a 

catastrophic reaction, which is particularly hazardous if it disrupts an essential biogeochemical 

or biogeophysical cycle. Urban ecosystems are gaining in significance. Prior to quite recently, 

the majority of the world's population was rural. Over fifty percent of the world's population 

now resides in cities due to accelerated urbanization, and the percentage is rising. Many of the 

world's largest and fastest-growing cities are located in developing nations and pose severe 

environmental challenges.  
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Urban ecosystems have extensive 'roots' that take nutrients from a vast catchment. In addition 

to influencing decisions that affect rural areas, cities discharge contaminated effluent, 

contaminate the surrounding air, and generate enormous amounts of waste. Urban 

environments are a challenge for environmental management even in developed nations. In 

recent years, there has been a shift in focus from merely contending with urban problems to 

seeking'sustainable city' strategies. However, there is still a long way to go before there are 

practical solutions. Transport in cities, water supply, sanitation, criminal control, and the 

improvement of social cohesion cannot be solved by engineering and institutional development 

alone. Effective environmental management requires a deeper comprehension of urban 

environments and economies, as well as their interactions with rural areas. 
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Chapter 9 

 

 

 

Planning and Analysis of Environmental Management Systems 

 

9.1 Modelling of Environmental Systems 

Environmental systems can be modelled using a variety of methods, such as theoretical, 

physical, referenda, and computer models. A large and diverse discipline of environmental 

modelling has emerged, with specialists in areas such as sediment transport, hydrology, 

groundwater, and climate change on a global scale, to mention a few. The concept of 

ecosystems became a popular research instrument. The strategy emphasises energy or nutrient 

transformations. An ecosystem's biotic activity can be divided into that of producers, 

consumers, and decomposers; endeavours to study these may centre on population dynamics 

and productivity, predator–prey relationships, etc. In the past nearly three decades, the 

emphasis has shifted from describing the structure of ecosystems to attempting to comprehend 

their function, processes, mechanisms, and behaviour. Although these are not true discrete units 

in terms of energy flows or function, the concept can be applied to cities, agriculture, and 

numerous other contexts.  

 

An ecosystems approach provides a broad perspective on how complex components interact 

and can facilitate the incorporation of human dimensions into biosphere functioning 

assessments. This requires a multi-disciplinary or, preferably, inter-disciplinary team effort that 

takes science and social science concerns into account. If the ecosystems approach is pursued 

with a broad perspective, it can be interpreted either comprehensively or cohesively. The 

integrated approach does not attempt to investigate every component of an ecosystem, only 

those deemed essential. A comprehensive strategy aims to investigate in greater depth and with 

a broader focus. Before employing an ecosystem approach, it is essential that planners and 

analysts have a well-reasoned understanding of what it entails. Environmental managers can 

treat an ecosystem to increase and maintain production while reducing costs. It is challenging 

to provide a precise, universally acceptable definition of ecosystem management. 

 

Typically, the decision to implement a definitive ecosystems approach is based on an 

evaluation of whether its benefits transcend its drawbacks. As many institutions are focused on 

commodities or services rather than ecosystems, it may be necessary to modify data collection 

and employee training. If the objective is to optimise output of a singular product or service, a 

commodity or service orientation may be acceptable. It is less desirable when an ecosystem 

produces multiple 'products,' and it is essential to understand the risks, limitations, and 

opportunities. 

 

Environmental management faces a variety of demands. The first objective is to find methods 

to integrate environmental and socioeconomic planning, while the second objective is to define 

and limit areas of interest and value to managers and planners. Occasionally, the boundaries of 

an ecosystem coincide with distinct physical features, such as inhibited areas, particularly tribal 

areas, and forests, but frequently they are less well-defined. The search is on for a stable, clearly 

defined, and likely to support sustainable development eco-socio-economic planning unit. 

 

9.2 Analysis of Environment System 

Environmental systems can be analysed using systems theory, which enables the 

comprehension and prediction of dynamic, complex situations. The premise of systems theory 
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is that measurable causes produce measurable effects. In systems analysis, there have been 

attempts to integrate ecological and economic models. 

 

It can be analysed by designating action priorities, providing benchmarks, providing 

information, identifying response options (especially for sustainable development objectives), 

contributing to the development of institutional capacity, and advising future researchers. 

 

9.3 Planning and Managing the Environment for Sustainable Development 

The first step taken by the majority of planners and administrators is to determine the limits of 

their task in order to complete it effectively given the available time and resources. In order to 

facilitate consideration and management of social, economic, cultural, and other aspects of 

human-environment interaction, it is necessary to have a unit of sufficient scale and stability 

that reflects the structure and function of nature, but goes as far as possible beyond 

biogeophysical units. A bio-geophysical canton or region may be an effective means of 

achieving sustainable development. 

 

9.4 Ecozones 

For the purposes of research, planning, and management, some analysts have attempted to 

divide the Earth into ecozones or life zones. It is the relationship between the three parameters 

annual temperature, annual precipitation, and potential evapotranspiration and the extant 

vegetation biomes. It utilises the regions of the cantons but does not explicitly model the 

distribution of vegetation or land cover. Zoning should be carried out with a view towards 

'dovetailing' mutually supportive activities and fostering cooperation between sectors, 

agencies, NGOs, and locals. Zones can also be established based on a region's biodiversity, 

conservation requirements, and vulnerability. 

9.5 Ecoregions 

The second planning system is based on "standardised regionalisation" and is utilised for 

regional environmental policies. It has been a great success. Similar strategies have been 

employed or utilised in various parts of the globe. 

 

9.6 Coastal and Marine Ecosystem 

The planning and management of littoral and marine zones has gained increasing attention. In 

many parts of the globe, the majority of human activity is concentrated in the littoral zone, 

necessitating environmental management in regions where mangrove forests are exploited and 

where there is inundation or erosion. Numerous nations have made investments in the tourism 

development of their respective coastal regions. Coastal zone management is likely to become 

more important as the hazard of global warming and rising sea levels grows. 

 

9.7 River Basins and Water Storage Facilities 

Flowing river basin water serves as an integrative element and a resource for development. 

Watersheds provide a comparable management unit, but with a greater emphasis on moisture 

and soil conservation. Integrated or comprehensive regional development planning and 

administration has utilised river basins. When multiple states share a river system, the river 

basin bio-geophysical landscape unit is suitable for implementing a holistic, ecosystem-based 

approach and is useful. Increasing competition for water resources is likely to generate interest 

in this area. Similarly, a watershed is a bio-geophysical unit with generally well-defined 

boundaries in which human activity and water resources are interconnected. 

 

9.8 Agroecosystem 

This is an ecosystem approach dominated by agriculture in rural areas. Agroecosystems are 
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ecosystems that have been modified by humans to produce sustenance and other agricultural 

products. Managing the agroecosystem in a manner that maximises productivity at the expense 

of agroecosystem sustainability is possible. It is possible that ensuring sustainability will 

reduce productivity. Thus, initiatives to modernise agriculture are prioritised. This 

demonstrates an understanding of ecosystems and how agricultural objectives modify natural 

processes. The primary goal is to enhance socioeconomic conditions. 

Landscape Environment 

 

9.9 Landscape Ecosystem 

The landscape ecosystem approach focuses on dimensional patterns at the landscape scale and 

how their distribution influences the passage of energy and materials, as well as the organisms 

they influence. Frequently, the response of an ecosystem to a disturbance is influenced by its 

neighbouring ecosystems. An ecosystem rarely operates in isolation, and its resistance to stress 

may hinge on how a neighbouring ecosystem is managed. 

 

9.10 Bio Regional Ecosystem 

Locally, it is utilised to promote human self-sufficiency and natural human development. 

Bioregional ecosystem has been defined as an awareness of a region's ecology, economy, and 

culture, as well as a commitment to enhancing them through one's decisions. Bioregionalists 

adhere to the adage, "Think globally, act locally." In general, they endeavour for 

environmentally responsible community development and sustainable, self-sufficient units. 

 

9.11 Tourism and Historical Preservation 

The use of environmental management in tourism and conservation has increased in the final 

decades of the 20th century. Tourism and heritage management follow two distinct paths. 

Tourism centred on natural history and ecotourism. Tourism that actively supports 

conservation or heritage management. Frequently, tourism occurs in a fragile environment. The 

value of the ecosystems approach is that it can emphasise easily disregarded vulnerable features 

and hazardous human behaviour. 

 

9.12 Urban and Semi-urban Ecosystem 

It is estimated that more than half of the world's population now resides in urban areas. The 

effects of urbanization, such as demand for petroleum, air pollution, and contamination of 

water sources, are growing. Even at increasing distances in the neighbouring regions, they can 

be sensed. One can comprehend the ties that have led people to reside in cities, frequently 

forsaking once-viable rural livelihoods. 

 

9.13 Stability of our Ecosystem 

Environmental administrators are always concerned about the stability of an ecosystem. What 

would occur if it were disturbed? Ecosystems are becoming increasingly disrupted by human 

activity. The key to equilibrium is adaptability and sensitivity to change. The degree to which 

a given ecosystem undergoes change as a result of natural or human actions is the definition of 

sensitivity. Resilience is the capacity of an ecosystem to endure change. Ecosystems are 

susceptible to natural alterations. Some changes are abrupt and catastrophic, while others are 

gradual. Whether an ecosystem evolves over time towards a constant state with equilibrium of 

its biota through the gradual and steady evolution of species, or whether it experiences periodic 

or abrupt catastrophes and extinctions. Regardless of the method, the outcome is commonly 

regarded as the climax stage. Many communities never reach maturity before being disrupted 

by natural or human forces. 
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The relationship between ecosystem stability and biological diversity is widely accepted. 

Nonetheless, it is possible for a change in a parameter to have an effect on all organisms. Thus, 

diversity may contribute to stability, but it does not ensure it. After multiple disturbances, an 

ecosystem may regain equilibrium, but after a subsequent disturbance, the equilibrium may not 

be restored for various reasons. 

 

9.14 Environmental Difficulties 

Environmental hazards have a predictable recurrence pattern. While it may be impossible to 

predict others based on current knowledge. Catastrophes can be sudden and unmistakable. 

Occasionally, a system is subjected to stress and changes almost imperceptibly until a threshold 

is reached, at which point there may be sudden and potentially severe effects. Current 

knowledge only permits limited prediction, threat recognition, and appropriate response. 

Rather than "survival of the fittest," events that threaten life but provide insufficient time for 

adaptation would allow some organisms and humans to prevail due to sheer luck. Some hazards 

can be anticipated, allowing for early warning, or contingency plans can be developed.  

 

Therefore, environmental managers must not neglect to evaluate the threat posed by rare but 

catastrophic events. The challenge is to persuade individuals that it is worthwhile to spend 

money on surveillance to detect hazards that may not have manifested within living or 

historical memory. In addition, individuals must be convinced that it is worthwhile to invest in 

reducing vulnerability and enhancing the likelihood of recovery from unforeseen disasters. 

 

Volcanic eruptions and meteor strikes in the past have wreaked havoc on larger dimensions, 

but their effects on the climate have not been widely accepted. In the course of human history, 

no volcanic incident has been sufficiently catastrophic to cause governments to prepare for 

global consequences. It is possible that catastrophic events do not occur at random. At certain 

alignments in the trajectories of the Earth and other planets, asteroid impacts, variations in the 

Earth's solar radiation receptions, gamma-ray bursts, increased cosmic radiation, geomagnetic 

weakenings and reversals, and possibly vulcanicity and seismic activity may be more probable. 

It has been hypothesised that ice ages and mass extinctions occurred when the solar system 

passed through dust and gas clouds on a vast plane every 26 to 33 million years, causing ice 

ages and mass extinctions. 

 

Climate change is now recognised as a hazard by policymakers and a portion of the global 

population. Although the causes remain debatable, the majority of scientists now acknowledge 

that there have been both warm and frigid global "greenhouse" and "ice-house" conditions. 

 

In the past few thousand years, humans have enjoyed relatively stable post-glacial conditions, 

but scientists warn that this cannot be expected to continue, and that abrupt, severe changes are 

possible due to our ever-increasing pollution. Pollution is distorting natural climate change, 

making it more difficult to make accurate forecasts. 

 

In recent years, drought and monsoon rainfall patterns have fluctuated frequently enough to 

affect humans. Numerous of these changes have been associated with ocean–atmospheric 

processes and pressures, also known as El Nino or El Nina factors. There are currently concerns 

that global warming could have devastating effects on humanity. 

 

It is evident and imminent that the environment poses grave dangers. However, planners, 

administrators, and citizens all lack sufficient awareness. There is a common perception that 

technology has diminished vulnerability. Nevertheless, contemporary communities are 
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arguably more vulnerable than ever before. 

 

9.15 Environmental Disaster and Its Limits 

It is a law of nature that if a resource necessary for survival, such as water, space, nutrients, 

etc., is in limited supply, population growth will be constrained. The growth pattern of a 

population reaching a limit may be gradual or sudden, limited or catastrophic. It is necessary 

to exercise caution when dealing with estimates of the population the Earth could support, as 

they are in part speculative. Many have argued that the limits have already been exceeded, but 

that there is still time to convert 'overshoot' to a reduced sustainable population if the 

appropriate development is pursued swiftly. 

 

9.16 Environmental Crisis 

Since the 1990s, concerns that the Earth is facing a "crisis" or is already in crisis have grown. 

How some disaster forecasters have diverse estimations or conceptions(misconceptions). 

Recognized that a crisis is a turning point and the final opportunity to avert, mitigate, or adapt. 

Typically, the cause is attributed to one or a combination of people's excessive exploitation of 

nature, overpopulation, improper application of technology, and poor development ethics. 

Whatever the case may be. What is perceived as a crisis is susceptible to shifting beliefs, 

fashion, technological prowess, etc. Some types of perceived crisis may be classified. 

 

 Renewable resource depletion and degradation global environmental change. 

 

 Biodiversity loss. 

 

 Ever increasing pollution. 

 

 Increasing hunger and poverty 

 

 Rapid unplanned urban growth. 

 

 Increasing human repression and dis-empowerment. 

 

 Nuclear or biological warfare 

 

 Debt burden of states or societies at macro level. 

 

As a result, the word crisis has become overused, which has an effect on how people respond 

to warnings. The public's circumstances and perceptions vary, so not everyone agrees on what 

constitutes a crisis. Some may view a crisis as routine, while others may view it as an 

opportunity. Interestingly, the term is also susceptible to emotional journalistic use. Some, 

primarily on the political left, argue that the concept of a crisis may be a liberal ploy to deflect 

attention away from addressing actual issues such as social injustice and poverty. Other 

proponents of the crisis believe that environmental issues are primarily caused by flawed 

notions of development and modernization. 

 

Population densities in a few developing nations are so high that environmental degradation 

and genocide have resulted. At the end of the twentieth century, there were apprehensions of 

an impending oil crisis, with the danger point likely to be reached in twenty years if exploration 

companies do not discover sufficient new reserves. There are unquestionably severe local or 
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regional environmental and socioeconomic issues, but there is currently no global crisis. 

Although many would concur that the current rates of population growth and consumption 

trends will result in one within the next generation, there are some who disagree. 

 

A short-term, crisis-focused approach to development planning is not advisable. On occasion, 

it may be necessary to instill a dread of crisis in order to achieve results. Frequently, 

environmental management issues necessitate the involvement of a smaller group to prompt 

action and a follow-up of thorough research to determine what is occurring and what is 

required. Inadequate observation may result in the identification of a large-scale crisis as a 

mistaken response to a fragmented, localised problem. Important research provides the 

environmental manager with the means for objective and thorough monitoring, thereby 

preventing such mistakes. 

 

9.17 Surviving Harsh Environments 

Long-utilized strategies for surviving in harsh environments have frequently failed in recent 

years, frequently resulting in environmental degradation. The causes are diverse and include, 

to name a few, population growth, structural adjustments, social changes, the spread of 

commercial agriculture, the adoption of new commodities, and restrictions on the mobility of 

people or livestock. It is also beneficial to assess past crises to determine which threats 

materialised and to determine how society responded. History rarely repeats itself precisely, so 

environmental administrators must proceed with caution when applying lessons from the past. 

It is also beneficial to examine developments in comparable current environments, but this 

does not guarantee identical outcomes. 
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Chapter 10 

 

 

Role and Relationship of Diverse Societal Levels 

with Environmental Management 

 

10.1 The Age-old Concern for Environment 

According to Indian philosophy, the entire universe is created out of the conglomeration of the 

sub-atomic particles which influence the five gross elements – earth, water, fire, air, and space. 

All living beings, animate or inanimate, come under this classification. So, life forms are 

created on the backdrop of the gross elements. These five Mahabhutas are cosmic elements 

which create, nurture and sustain all forms of life (Sonia -  in journal of Advances and Scholarly 

Researches in Allied Education / Multidisciplinary Academic Research). 

 

Some societies have protected certain flora and animals over the centuries for religious or 

economic purposes. Over the centuries, Indians venerated Banyan (Ficus Benghalensis) and 

Pipal (Ficus Religiosa) trees as sacrosanct due to their environmental significance. In addition, 

certain animals were venerated. It is practised in one form or another by nearly all religions 

and societies on the planet.    European and American geographers, explorers, and naturalists 

popularised natural history among the affluent classes in the late eighteenth century, stimulated 

academicians to pursue a better comprehension of it, and encouraged policymakers to enact 

legislation for the better treatment of nature. Consequently, a number of states enacted 

legislation to secure the forests on Tobago, Mauritius, St. Helena, and other islands, to name a 

few. 

 

 

10.2 The Philosophy of Environmentalism 

Prior to the 1970s, the term "environmentalist" was not used, but it has been applied 

retroactively to those concerned with environmental issues for decades. Environmentalism has 

been defined as a moral code or a system of mediating values for regulating human behavior, 

as well as activism aimed at enhancing the environment. Environmentalism calls for a 

managerial approach to environmental problems, with the confidence that they can be resolved 

without fundamental shifts in present values or consumption patterns. It is not an ideology, but 

rather a heterogeneous group of individuals who share a concern for the environment and a 

desire for sustainable development, despite their differing ideologies and precise goals. 

 

During the 1960s and 1970s of the 20th century, public interest rarely shifted from advocacy 

to actual solutions or political activism. Beginning in the 1980s, environmentalism became 

increasingly involved in politics, commerce, law, and business. Some environmentalists were 

now receptive to technology, biotechnology, and the free market. There are also opponents of 

environmentalism and the Green Movement on the side of science and rationalism. 

 

It has been suggested that environmentalism is a rejection of modernism. Modernism can be 

roughly defined as the pursuit of satisfying human requirements through the creation of 

technology and prosperity. This has caused significant concern and issues. This resulted in 

demands for postmodern options. Although postmodern is widely employed, the concept is 

unclear. Some acknowledge an ongoing postmodern period that began in the early 1960s and 

is characterised by the disintegration of normality and the rise of post-industrial or post-

material activity.  
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A postmodern and holistic approach may provide means of comprehending cultural and 

environmental phenomena, particularly when circumstances necessitate multidisciplinary 

problem analysis. Given that it is becoming increasingly difficult to maintain a separation 

between science and politics, etc., the postmodern concept may prove useful. "Ecologism" is 

an umbrella term for an ideology that advocates environmental protection and a fundamental 

shift in the human relationship with nature. 

 

10.3 The Concept of Ecology 

Ecologism is located on the extreme or fundamentalist end of the environmentalist spectrum. 

It is a political ideology or philosophy with a strong spiritual component that relates society to 

nature. It requires fundamental alterations in the human relationship with the natural world and 

the mode of social and political life. Hymns in the four Vedas, Rigveda, Yajurveda, Samaveda, 

and Atharvaveda, reveal full cognizance of the universal effects of climate, distortion in 

ecological balance and environmental degradation; and appropriately caution against them 

(LawBhoomi – https://.com/history-of-environment-protection-ancient-medieval-and-

modern-india/). 

 

10.4 The Idea of the Green Movement 

The Green Movement is a highly heterogeneous social or cultural movement that is united by 

a concern for the environment and frequently engages in political action, primarily of a 

reformist or radical nature. Green in this context refers to environmental friendliness. Thus, 

"greening" refers to environmental development. During the last decade of the twentieth 

century, the use of green terminology increased in politics and as a popular alternative to 

environment, which was quickly adopted in media circles. 

 

Despite the fact that the term "green" is often associated with a politicised environmentalism, 

some groups are not politically active. Greens are ultimately launching a cultural assault against 

the evils of modern society and economics, akin to the socialists' economic assault. What was 

referred to as Gandhian at the beginning of the second half of the twentieth century is now 

more likely to be termed green. Greens may be Marxists, conservatives, intellectuals, wealthy 

or impoverished individuals, Buddhists, Christians, Muslims, or humanists. The majority are 

concerned that industrialised nations are pursuing an unsustainable and hazardous path of 

development. 

 

The Green Movement has tended to develop a rupture between light-green and deep-green 

ecology. As the definition of "ecology" encompasses a broad spectrum of meanings, it may be 

more accurate to speak of profound and superficial ecologies. 

 

Deep green or deep ecology seeks to replace the existing social, political, and economic status 

quo with new bioethics and politics that are compatible with the environment. Deep ecology is 

generally synonymous with foundational ecology. Social ecology is typically perceived as a 

staunchly eco-friendly perspective. Social ecology proponents believe that environmental 

issues are primarily the consequence of social issues. 

 

Light-green or superficial ecologists employ ecological principles to improve environmental 

management and control for human benefit. It is more typical for shallow ecology to attempt 

to work with existing economics and ethics. It is more likely to focus on finding solutions than 

on preventing problems in the first place. If environmental protection decisions are to be made 

without sufficient evidence, profound ecologists are more likely to support them. 
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10.5 Environmental Management Ethics 

Ethics are the non-legal principles and norms that regulate human existence. Ethics are 

connected to values, which are the things that people hold sacred and wish to support. Even 

within a single family, there is unlikely to be a singular worldview, although one may be fairly 

dominant. As with legislation, the ethics endorsed by individuals, professionals, and societies 

can evolve over time. Both environmental ethics and environmental laws are evolving to meet 

current requirements, but the process is imprecise and frequently insufficient. One can identify 

an ethical spectrum that ranges from vaguely environmentally benign to aggressive. 

Environmental management must adhere to these parameters. When problems are severe and 

results must be achieved, it may be necessary to resort to draconian ethics. 

 

10.6 Women's Role in Environmentalism 

Women have been instrumental in the establishment of environmentalism and green politics. 

Numerous societies are matriarchal and have female-inheritance systems, such as certain tribal 

societies in the North East Indian states. It has been argued that, due to their reproductive 

function, women regard environment and development differently than males. The disparities 

between men and women in employment, income, freedom, and perception of resources are 

nearly universal. Women perform a significant role in educating children. They also influence 

future attitudes and actions in support of environmental protection.  

 

Changes in women's attitudes have an impact on population growth. According to a cursory 

review of the literature, approximately fifty percent of the world's population consists of 

females. They work longer hours than men but receive a lower income in comparison. 

Frequently, women and children have distinct nutrition and exposure to pollution and other 

dangers. Whether in rural or urban settings, women and males are likely to engage in distinct 

economic activities and have varying access to resources. 

 

Similarly, rural societies have frequently witnessed male outmigration to work in cities or 

abroad, leaving behind female-dominated communities. Women are frequently excluded from 

inheritance, tasked with raising children, and represent the lowest segment of society. Where 

males are dissolute and slothful, women frequently instigate changes such as conservation 

activities, community forestry/tree planting, and water quality enhancement.  

 

In the past, it was common for males to be consulted on development initiatives, but it was 

women who actively cultivated the land and gathered firewood. Whether in a rural or urban 

setting, women and men are likely to engage in various livelihood activities and have varying 

access to resources; occasionally these roles are mutually supportive, but frequently they are 

not. Where men migrate to find work, women are frequently left to care for their families and 

properties, requiring them to be resilient and resourceful when absentee wage-earners fail to 

send back remittances. 

 

10.7 Social Aspects versus Utilization of Resources 

For managing fisheries, forest resources, biodiversity conservation, pastoral development, etc., 

an understanding of people's attitudes, capacities, and requirements is frequently essential. 

Anthropological botanists or botanical anthropologists (ethnobotanists) can learn from locals 

which plants have potentially beneficial properties by conducting ethnobotanical research. 

Political ecologists are frequently indispensable in determining how communities relate to 

nature, other humans, and the economy.  

 

In the past, local rules, taboos, and superstitions aided in the sustainable use of natural 
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resources; however, the last fifty years or so have witnessed the collapse of these controls in 

many places as a result of development, and often nothing satisfactory has replaced them. The 

result is a disruption in sustainable resource use and injury to the environment. Such changes 

have had an impact on fisheries and forest use in a number of global regions. New socially 

acceptable and effective methods must be identified, and new institutions must frequently be 

created and maintained. 

 

Social forestry entails the establishment and administration of forests, woodlots, and 

hedgerows by or for local communities. The emphasis is on establishing tree cover where it is 

required in the most effective manner with minimal reliance on outside assistance. The social 

forester may also be interested in the reasons why people destroy trees and the means of 

combating such behavior, such as finding alternative energies or establishing alternative means 

of subsistence. In some regions, there has recently been spontaneous NGO activity in which 

locals have banded together to enhance forest conservation or to support reforestation and 

woodlot sowing. Whether the approach is farm-based, community-based, or concentrated on 

women's organizations, people's participation in cultivation and administration is the defining 

characteristic. Effective participation may require cautious persuasion, or even manipulation, 

which may be aided by the direction of applied social scientists. 

 

10.8 Role of Indigenous Peoples 

Indigenous individuals can serve as ideal guides, administrators, and police for managed forest 

and conservation areas, and they may also derive a sufficient living in their traditional 

environment. Conservation efforts have frequently been insensitive to the local populace, 

alienating them and causing poaching and other destructive behaviours. Avoiding alienation 

and obtaining effective local involvement is likely to be the best approach to conservation. 

Recent fashion notwithstanding, merely promoting participatory approaches does not 

guarantee effective conservation or resource management. 

 

10.9 The Greening Concept and Economics 

The utility economics theory asserts that through market exchange, with each individual 

pursuing their own private interests, there are effective controls over the exploitation of natural 

resources and the utilisation of the environment. Unfortunately, the market has been ineffective 

as a regulatory mechanism. Numerous instances of lost forests and depleted fisheries serve as 

evidence. 

 

The reason for this is that "the free market" does not provide adequate information to 

consumers because social and environmental costs of production are not accounted for in 

current economic models. Private profits are being made at the expense of the public through 

the degradation of the environment and the quality of life in general. Consequently, the market 

frequently fails to regulate exploitation for a variety of reasons. One difficulty is valuing 

numerous resources. 

 

In the concise definition of economics, resources and the environment are mentioned.  That 

"economics is fundamentally resource management" or "economics is concerned with the 

allocation, distribution, and utilisation of environmental resources." However, the relationship 

between economics and environmental studies was limited. Many of the world's problems have 

been attributed to the failure to incorporate environmental considerations into economics. 

Given the difficulties involved in accurately valuing nature and coping with human exploitation 

of the environment and resources, such criticisms may be unjustified. Prior to the 1980s, 

however, few economists acknowledged the finite nature of the Earth, and the majority 
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favoured expansion, with little effort made to rectify the situation. 

 

Green economics/environmental economics seeks to reduce excessive resource exploitation 

and promote sustainable development. Some economists argue that environmental protection 

should stimulate economic development by increasing the health and productivity of the labour 

force and by establishing jobs in the green sector, which includes pollution control and 

environmental remediation. 

 

Large portions of the global population remain unaffected by the economy. The reality is that 

the majority of those affected by environmental issues are economically'marginal,' leading 

subsistence lifestyles and residing in remote areas. In addition, one cannot presume that all 

nations will work together to protect the environment. Some corporations, nations, power 

blocs, and individuals seek to profit from and exploit global challenges. Nonetheless, numerous 

economists and political economists have attempted to promote greater concern for the 

environment and 'invisible' sectors, such as the poor, and to enhance the environmental 

sensitivity of cost–benefit analysis, as well as to incorporate economic evaluation into 

environmental impact assessment. There is still much room for development. 

 

10.10 Global Environmental Problems and Costs 

There are a number of cost issues that necessitate the identification of funding sources, the 

development of solutions, and, if necessary, the implementation of economic constraints. The 

cost of pollution and, in particular, the hazard of global climate change, is excessive. 

Considerable effort is being devoted to resolving the allocation of responsibility, the estimation 

of costs, and the development of controls. Also of relevance is the cost of technological 

evolution. The irresponsible application of technology may result in severe consequences. The 

globalisation process has effects on the environment and society. In addition to posing 

obstacles, globalisation may also present opportunities for improved environmental 

management. 

 

10.11 The Environmental Accountability 

There are numerous auditing methods for the environment, including eco-audits, 

environmental stocktaking, eco-review, eco-survey, eco-foot printing, etc. The majority of 

these accounting procedures consider the environment to be natural capital and attempt to 

quantify its depletion or enhancement. The objective of techniques such as eco-foot printing is 

to trace and quantify the fluxes of resources and activities associated with distinct regions or 

activities. These accounting systems aim to identify a region's environmental, social, and 

economic assets, and can be used to evaluate whether economic development is consistent with 

sustainable development or to guarantee the optimal use of natural resources and the 

environment. 

 

10.12  Encouraging Environmental Management 

Assessors have classified resource inputs as renewable if they can sustain inadequate 

management and nonrenewable if they cannot. Some renewable resources can become 

nonrenewable as a result of ineffective management or natural disaster. Certain resources, such 

as biodiversity, cannot be replaced if they are damaged or depleted. Economists should 

evaluate the absorptive capacity of the environment, or its ability to absorb and neutralise 

harmful compounds or activities. There may be opportunities to replace a given resource with 

labor, capital, or other materials. 

 

National and international taxes may be used to fund and promote environmental management. 
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Through provisions, a portion of the funds raised may be made available to developing nations 

for environmental management duties. In addition, charitable funds and grants from 

recreational activities such as international lotteries may be accessible. Any tax can be 

considered environmentally friendly if it is expended on environmental issues. There are 

numerous underutilised international sources, including a levy on all significant international 

gold transactions, a tax on the use of geosynchronous orbits, and a tax on the sale of weaponry. 

There are also opportunities for fund generation via investment. 

 

10.13 The Role of Organic Farming in Managing Environment 

Reducing and eventually eliminating the use of hazardous chemical inputs has the potential to 

reduce environmental pollution and have far-reaching effects. In many regions of the globe, 

the impetus of modern agricultural development has resulted in environmental degradation that 

is becoming increasingly apparent, which will increase the demand for a transition to organic-

type production, also known as organic farming or permaculture techniques.  

 

These alternative farming methods may sequester more carbon in the soil than methods that 

rely on agrochemicals, they may aid soil and water conservation, promote sustainable 

development, and by reducing the need for costly external inputs, they reduce dependence and 

make the strategy more accessible to poor people and those living in remote areas. New 

techniques are emerging, some of which are suitable for tropical environments with weak soils, 

and some of these could enable the cultivation of previously uncultivated land. 

 

Here, organic production aims to market produce that reduces the consumer's exposure to 

hazardous substances and fosters a sense of environmental stewardship. One consequence is 

that health-conscious individuals will pay up to 30 percent more for organic produce. The 

demand for these products is rapidly expanding from developed nations to cities in developing 

nations. There are disadvantages for farmers who transition to organic cultivation. When 

chemicals are unavailable for vegetation and insect control and chemical fertilisers are 

prohibited, it is typically costly and time-consuming to ensure the land is chemical-free and 

obtain accreditation, yields may decrease and labour inputs may rise. Changing consumer 

demands may ultimately necessitate the change, which the price premium may at least 

compensate for. 

 

10.14 The Idea Behind Green Taxes 

Taxation is an essential instrument for achieving environmental management objectives. It can 

be used to deter undesirable behaviour. It incentivizes beneficial activities with rebates or 

reduced taxes and makes issues public through the dissemination of financial statements and 

profit information. The use of economic command and control, primarily through taxes, and 

incentives must be balanced by environmental managers. It is proposed that shifting the tax 

burden from income to "eco-taxes" would be one of the most effective means of preventing 

environmental devastation and promoting sustainable development. These could be added to 

the prices of products, energy, services, and materials to reflect the actual environmental costs. 

These measures impose costs on the consumer. Despite the fact that there have been national 

measures for some time, the international interest in green taxation is recent and largely 

theoretical, prompted by rising transboundary pollution, competition for internationally shared 

resources, and the threat of climate change. 

 

The purpose of green taxes is not to generate revenue for the government, but rather to provide 

accurate information about genuine costs to market participants. It is essential that efforts to 

incorporate external production costs into prices do not burden the impoverished or "punish" 
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the middle class. The objective should be to provide individuals and businesses with incentives 

to invent, innovate, and address environmental challenges. Ideally, green taxation encourages 

manufacturers to reduce pollution and other environmental damage in order to lower their costs 

and, consequently, their prices. There are incentives for environmental improvement. In the 

search for sustainable development, taxation is also becoming an essential instrument. 

 

10.15 Carbon Emissions and Energy use Taxes 

There are a variety of taxation strategies that have the potential to combat climate change. 

Examples include tradable emission quotas, carbon emissions tax, energy use tax, taxation 

related to technology transfers, and reduced taxation for providing carbon sinks. Several 

nations have already taken measures towards adopting these tradable emission quotas/credits. 

A number of countries have adopted marketable or actionable permits or tradable emissions 

permits. 

 

Concerns have been raised regarding the inadequacy of future emission controls in some 

developing countries. There are still numerous disagreements regarding the Protocol. In 

general, only middle-class individuals believe that global warming poses a genuine threat, 

whereas the impoverished are more concerned that tradable emission quotas will reduce 

employment. Some radical environmentalists have expressed concerns that administrators will 

benefit from the Treaty and that governments may syphon off funds. In some instances, this 

occurs. Many believe that global warming diverts attention away from other concerns, and that 

the treaty may yield inadequate results. 

 

Similar to carbon taxes, energy taxes aim to discourage pollution by increasing costs. For 

instance, low-grade coal would be subject to a higher tax than oil or gas, which emit less 

carbon. It is possible to discourage excessive consumption through the imposition of taxes on 

vehicle fuel, domestic electricity supplies, and home heating fuel. Energy taxes encourage 

efficient use and the transition to non-polluting alternatives, but may be unjust to nations with 

fewer opportunities for the latter, such as those without access to hydroelectricity or those 

already committed or compelled to coal or oil. 

 

10.16 Green Funding and Environment 

Increasingly, environmental maintenance is a condition of aid. Foreign aid from wealthy 

nations and reputable international organisations is likely to have a significant impact on the 

environment or population in developing nations. Funding and aid organisations are placing a 

greater emphasis on environmental management and sustainable development. As previously 

mentioned, the increase in green and socially responsible insurance, stock, and pension 

management is likely to result in an increase in future aid and investments aimed at promoting 

better environmental management. 

 

There are many different approaches to aid. The recipients may be governments, organizations, 

or individuals. Aid may take the form of grants, financing, equipment, training, competent staff 

secondment, etc. Donors can be international organizations, nongovernmental organizations, 

individuals, groups of governments, or national governments. Donors may provide assistance 

directly to recipients or through an intermediary such as an NGO. When aid is provided 

between governments, it is referred to as bilateral aid. Multilateral aid is when multiple 

governments or an international organisation have contributed. Frequently, aid is bound, or 

conditional, in that the recipient must conduct in a particular manner or a portion of the 

provision must be used to purchase goods and services from the donor country. It is not 

uncommon for obsolete, overvalued, or unsuitable products or services to be traded under the 
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latter arrangement's "aid for trade provision." 

 

Aid may be in the form of money, food, or other supplies; however, training or secondment of 

specialised labour may also be provided in lieu of donations of money or commodities. Green 

aid is contingent on environmental stewardship or the pursuit of environmental improvement. 

A risk may be that it is perceived as neo-protectionism or neo-colonialism, or as an additional 

cost, or as an indication that there is a chance that support could be diverted. Aid can benefit 

the environment even if it is not specifically geared towards green objectives if it seeks to 

reduce its environmental impact. 

 

Simply expressing concern for the environment is insufficient; worse, some aid may conceal 

behind an environmentally favourable façade, a form of "greenwashing." Even 'harmless' 

assistance, such as improved roads or wells, can cause problems. Environmentally friendly aid 

is difficult to attain, and problems are frequently unintentional. Impact avoidance may not be 

simple. What a donor may perceive as prudent safeguards to prevent unintended environmental 

and socioeconomic impacts may appear to a recipient as justifications for conditionality, delay, 

and possibly the loss of a portion of funding to pay for appraisals, safeguards, and corrective 

measures, as well as an intrusion into sovereignty. 

 

During the 1970s, numerous developing nations borrowed money to finance their economies.  

Falling prices for exports of primary produce, rising costs for energy imports, and, in some 

instances, disorder and incompetence all contributed to the accumulation of debt. The rise in 

OPEC oil prices at the beginning of the 1970s exacerbated the recession, lowered export prices, 

and made debt repayment problematic. Early in the 1980s, the so-called "debt crisis" erupted, 

and claims were shortly made that it resulted in environmental degradation, although there was 

little solid evidence. Various effects of debt have been identified, such as the fact that funds 

diverted to debt servicing are unavailable for environmental management, that resources are 

under pressure to earn foreign exchange for interest or to pay off debt, and that means to combat 

debt, notably structural adjustment measures, present challenges. 

 

However, relationships between economics and the environment are frequently intricate, and 

caution should be exercised when recognising debt–damage relationships. Not only debt 

service motivates nations to exploit resources. It could be to assist urban infrastructure, 

industrialization, or special-interest groups. 
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Chapter 11 

 

 

Corporate Culture and Environmental Management 

 

The relationship between corporations and the environment is complex. The impacts of 

corporation on the environment include the use of primary sources to make products; the use 

of energy and water and the production of waste and emissions. There is also the impact of the 

use of these products on the environment. The impact of corporation on the environment is 

enormous. The environment has an enormous impact on corporations (Abhishek T., Trishna 

Roy and Ritesh Singh). 

 

Prior to the 1960s, there was little popular protest on environmental issues. By the 1960s, 

people in developed countries had increased living standards, sufficient free time, and access 

to a more or less democratic media, allowing them to become aware of and advocate for 

environmental issues. In the 1970s, accidents, such as oil-tanker spills and pollution calamities, 

raised public awareness in the developed nations, including Europe. In addition, environmental 

non-governmental organizations, consumer protection groups, and renowned authors stoked 

public interest. 

 

Accidents helped prompt environmental controls. Since the 1970s, non-governmental 

organisations (NGOs) and groups of attorneys interested in environmental issues in 

western/developed countries have fought group court actions against those damaging nature 

and advocated for environmental legislation. Green politics began to emerge in Europe. 

Increased research and communication between scientists led to an increase in environmental 

awareness, comprehension of the Earth's structure and function, the development of 

international standards, and the sharing of data. 

 

In addition to errant laws, international organizations, non-governmental organizations, public 

opinion, and self-interest, businesses were compelled to pay attention to the environment. In 

addition to abiding by the law, it was necessary to appear concerned for public relations 

purposes and to avoid negligence charges. Some businesses identified opportunities for 

financial gain, constructing a green image and marketing environmentally friendly products or 

providing environmental management services. There was a realisation that actual solutions, 

cleaning up rather than prevention, were more expensive and gave a negative public image, 

and that environmental management could be a means of reducing expenses and gaining a 

competitive advantage. 

 

Other factors, such as globalization, glasnost' an access to information, activity of green 

business groups, trade union and NGO concern for environmental issues, avoidance of 

companies to reduce inspection by regulatory bodies, genuine sense of responsibility and 

avoidance of litigation, education on environmental management at university business 

schools, etc., have also influenced business interest in environmental management. 

 

The commercial interaction involves numerous stakeholders. Investor and shareholder 

satisfaction is the current propelling force. Environmental management implies concern for a 

broader range of constituents, including the general public, bystanders, employees, consumers, 

and the local and global environment. Environmental management objectives must be 

addressed within the context of business practises. As the value of these practises is 

demonstrated, they may be modified to aid in environmental management. This topic focuses 
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on large corporations, but government agencies, communities, and institutions are increasingly 

adopting corporate approaches to environmental management. 

 

11.1 The Concept of Environmental Management in Business  

The effort to minimise the negative environmental impact of a company's products throughout 

their life cycle is a typical definition of environmental management in business. Coordination 

is a crucial talent for an environmental manager due to the breadth of responsibilities and the 

need to collaborate with so many within and outside the organisation. 

 

In conclusion, corporations are employing environmental management; 

 

(1)  because it assists in identifying opportunities; 

 

(2)  because it can increase productivity; 

 

(3)  Because there is a dread of natural calamities and a desire to avoid such issues 

to reduce liability. 

 

(4)  for public relations 

 

(5)  out of genuine concern for ethics. 

 

As corporations are our dominant institutions, there will be little development if they do not 

embrace environmental management seriously. Numerous corporations have revenues that 

surpass those of the majority of developing nations, and some have more wealth than some 

established nations. Governments are frequently lobbied and persuaded to comply with the 

desires of national, multinational, and transnational corporations. Frequently, large 

corporations have greater access to information, resources, and skills than developing nations, 

and they may also have greater stability for year-to-year planning than some governments. 

Since the 1980s, the number of business literature on environmental management and 

sustainable development has increased. 

 

11.2 Corporate Environmental Management Concept 

As a result of the expansion of corporations and the emergence of globalization, businesses are 

progressively implementing a global environmental management policy and set of principles. 

Once established, competitors, suppliers, joint venture partners, and contractors are compelled 

to comply with the standards. 

 

In tandem with the evolution of environmental management since the late 1990s, support for 

corporate environmental responsibility has grown. Sustainable development was first proposed 

in the 1970s, but since the late 1990s, its focus has shifted from conceptual discussion and 

advocacy to strategy formulation, practical measurement, and governance issues. Since then, 

numerous approaches have been developed to investigate business ecosystem function, energy 

and material fluxes, production evolution, industry-environment symbiosis, etc. The resulting 

concepts include industrial ecology, life-cycle assessment, eco-foot printing, agricultural 

systems approaches, sustainable rural livelihoods approaches, and many others, some of which 

may support sustainable development effectively. 

 

Reaching international agreements on environmental issues is a new, less-practiced art that is 

more frequently discussed. Progress is hampered by the disparate population structures, energy 
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consumption patterns, and natural resource endowments of each nation, which make it difficult 

to decide on equitable measures. Market-based approaches to environmental management have 

great potential in a world where initiatives must be self-sustaining due to a lack of public 

funding. It is essential to form partnerships between natives, NGOs, businesses, international 

organizations, etc. However, caution is required in its use. 

 

11.3 Corporate Environmental Management Ethics  

The primary economic growth as the path to development, however, has not benefited a 

significant portion of the global population. In many instances, economic growth has failed to 

improve infrastructure and services, has done little to improve law and order or access to human 

rights, and has thus far failed to preserve environmental quality. Progress must be redefined to 

emphasise environmental quality and enhanced human welfare. Corporate social responsibility 

is no longer defined by how much money a company contributes to charity, but by its overall 

involvement in activities that improve the quality of people’s lives. Corporate Responsibility 

has come up as a significant subject matter in the international business community and is 

progressively becoming a mainstream activity (Agwuezie, Odinka Remi). 

 

After the 1960s, numerous philosophers, 'barefoot economists,' and environmentalists 

questioned rising consumerism, i.e., marketing-driven excessive consumption. The issue is 

how individuals (consumers) and businesses (those who supply consumers) will transition to 

something more conducive to environmental objectives. Only enterprises, and no other human 

institution, possess the ability to make necessary adjustments. Industrial ecology is a method 

for combining environmental concern with economic activity. The future economy of the world 

should be organised according to industrial ecology's governing principles. The profit motive 

will be supplanted by an approach that is more environmentally conscious. Some argue that 

shareholder interests are being supplanted by environmental management values and that a 

paradigm shift is commencing.  

 

There is a risk, however, that 'greening' a business is more about appearance than substance, 

consisting merely of the adoption of environmental management tools to improve profits and 

public relations. In western nations, environmental groups with strong ethical convictions, such 

as animal rights advocates and groups willing to sabotage what they view as environmentally 

destructive activities, have a significant impact on businesses. In some instances, companies 

have relocated their operations overseas in an attempt to evade the attention of such groups, 

while others have met with these groups and reached mutually acceptable compromises. 

 

Although it may appear that there are currently few incentives to encourage a transition to 

improved environmental management, there have been efforts to promote this change. One of 

the first queries businesses ask about such proposals is whether or not they can simultaneously 

increase financial performance and contribute to sustainable development. However, 

performance studies indicate that the implementation of environmental management increased 

profits. 

 

Monitoring and applying standards and regulations to thousands of households and millions of 

individuals is difficult. It is simpler to pursue environmental objectives through large and 

medium-sized companies that serve millions of people. Those who place less emphasis on 

commercial efficiency and pursue post-industrial alternatives to corporate globalisation as a 

means of achieving sustainable development are at the opposite end of the spectrum. The 

environmental impact of businesses, the resources they have available for environmental 

management, and their outlook vary considerably. Extreme environmentalists have a tendency 
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to view all businesses as exploitative. However, some businesses are operated by 

environmentally conscious individuals, and there are benefits to going "green." Numerous 

corporations have vast resources, both financially and in terms of expertise and ability to lobby 

governments, far surpassing those of developing nations. Companies engaged in potentially 

harmful activities can no longer afford to risk legal action, negative publicity, disappointed 

investors, refusal of coverage by insurers, or revocation of government licences. They can no 

longer disregard environmental management. Historically, businesses were frequently eager to 

oppose, circumvent, pay lip service to, or reluctantly comply with environmental regulations. 

Environmental Conflicts Involving Businesses 

 

There have been cautions that in situations where economic development and the environment 

are in conflict, "corporate expertise" may look for methods to push environmental, social, and 

ethical concerns, as well as the interests of stakeholders, to the background. The term "eco-

efficiency," which means "adding maximum value with minimum resource input and minimum 

environmental damage," may be the objective of a company's operations. This concept was 

developed by the World Resources Institute. Companies that embrace eco-efficiency are 

required to meet a number of demands, including: reducing the material demands of goods and 

services; reducing the energy demands of goods and services; reducing pollution; improving 

recycling; maximising the sustainable use of renewable resources; making products and 

services more durable; and improving the intensity of service of goods and services. These are 

just some of the demands. 

 

11.4 Approaches in Promoting of Environmental Management in Business 

The shift towards environmental accountability in business is being pushed in part by different 

constituents within the company. Sometimes it is management that has become enlightened 

and seeks greening, sometimes it is staff that takes the initiative, and it can boost their company 

pride and morale, sometimes consumers welcome or demand it, sometimes insurers promote 

better environmental awareness to reduce the risk of accidents and costly claims, sometimes it 

is other companies, retailers, or consumers that force it by refusing to purchase components or 

products from environmentally unsound companies, and sometimes it is government or 

international regulations that prompt greening.  

Already, there are some major businesses that require their component providers and other 

support subsidiaries to fulfil stringent environmental requirements. The most important 

question to ask is whether or not companies' goals are limited to merely complying with 

regulations in order to prevent legal responsibility, taxation, or insurance claims, or whether or 

not their goals extend further than compliance. A fee on each unit of pollution or other damage 

to the environment does not deter abrupt discharges, which can be challenging to monitor. It is 

preferable to implement legislation that tries to ensure that the capacity of the environment to 

deal with damage is not surpassed, as this will increase the likelihood of irreversible 

environmental damage. 

 

11.5 Environmental Management Codes 

A large number of businesses have either supported or adopted codes of environmental 

management in order to promote sustainable development. Many different trade organisations 

have come up with their very own sets of guidelines for environmental management behaviour. 

When businesses or other entities implement waste product recycling practises and use less 

energy or raw materials, they can save money. This savings can then be used for other purposes. 

In actuality, benefits may not be as straightforward as they appear, possibly being realised over 

extremely extended time periods or in ways that are difficult to quantify. There is a good chance 

that businesses will look for win-win solutions in an effort to lessen their negative impact on 
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the environment and strengthen their position in the market by boosting their productivity 

and/or cutting their expenses. 

 

The objective of environmental management over the long term is to move forward with a 

comprehensive consideration of environmental elements in product creation, the entirety of the 

manufacturing process, marketing, product distribution and use, consumer service, and post-

consumer product disposition. Industrial ecology, green marketing, consumer protection 

agencies, eco-labelling, total quality management, agreements, and life-cycle analysis are just 

some of the disciplines that are well established already. Environmental management may be 

adopted by businesses for a variety of reasons, including but not limited to those listed here. 

 

11.6 Industrial Ecology 

This is a method that looks at industrial, economic, and resource operations from a biological 

and environmental point of view, rather than from a financial one. It is the process of 

integrating concerns about the environment with business activity. Industrial ecology considers 

trash and pollution to be both economically inefficient and detrimental, and it works towards 

"dovetailing" these concerns with growing needs for basic materials. The term "industrial 

symbiosis" refers to the concept that businesses should make use of by-products whenever it is 

feasible to do so, and that they should go beyond the reduction of pollutants to make use of 

what is left over from the supplier or other entities.  

 

The merchandise has no negative environmental impact and contributes to the development of 

a commercial infrastructure in which each and every transaction is intrinsically sustainable and 

regenerative. The environmental cost of a product is, in effect, factored into the final selling 

price of that product. Those who are in favour of it see it as a workable method of directing 

businesses towards sustainable development, as well as a method of modifying the 

"commercial metabolism" to be more congruent with the natural world. 

 

11.7 Understanding the Industrial Ecology 

The goal of industrial ecology is to change people's perceptions of industrial activity so that it 

is no longer seen as separate from the environment in which it is located but rather as an integral 

part of that environment. It attempts to understand how the industrial system works and how it 

interacts with the biosphere, and then to use this knowledge to develop a systems strategy with 

the goal of making industrial activity consistent with the healthy operation of ecosystems. In 

other words, the goal of this endeavour is to understand how the industrial system works and 

how it interacts with the biosphere. Industrial ecology is presumably most readily performed 

in systems with clearly defined boundaries, such as a geographical region, a particular process 

connected to a certain substance or energy, such as the production of oil, an industry gathering 

of organizations, or a concentration of industrial and support facilities.  

 

At least for the past four decades, people have shown an interest in industrial ecology; however, 

up until relatively recently, very little had actually been accomplished in any country other than 

Japan. Since the beginning of the nineties, this method has received more attention, and there 

has been an increasing body of research that links industrial ecology with environmental 

management, occupational health and safety. 

 

When applied to the business world, the concept of ecosystems implies connecting the 

assimilation of one organisation or entity to that of others. This is not implausible at all. Some 

associations of businesses and communities are already engaging in this practise. The massive 

issue that is municipal drainage may one day turn out to be a resource of great value. In a sense, 
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industrial ecology has primarily been followed in either a product-based strategy or a regional 

industrial ecosystem approach up until this point. Both of these approaches have their merits 

and advantages. Industrial ecology is not only a means to incorporate technological, ecological, 

and economic knowledge, but it also has connections to environmental management systems 

and ecological engineering. Industrial ecology is a method that can be used to discover 

innovative solutions to complex industrial and environmental challenges. 

 

11.8 Ecological Engineering 

The design, construction, and administration of ecosystems that process by-products and refuse 

or reclaim materials from wastewater or mine debris is the focus of ecological engineering. 

These processes frequently make use of instruments derived from bioengineering. The creation 

of sustainable environments that successfully combine human civilization and natural 

environment for the mutual advantage of both parties is the objective of this project. 
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Chapter 12 

 

 

Business Development and its Relationship 

with Environmental Management 

 

12.1 The Concept of Green Marketing 

By the mid-twentieth century, some businesses and government agencies had recognised 

that a positive green image could enhance public relations and potentially provide a 

marketing niche. There are manufacturers that have benefited from this and offer 

authentically enhanced products, as well as firms that produce monitoring and 

management instruments for environmental quality. Due to public concerns about the 

environment, less enlightened businesses may sell goods. 

 

Regarding trade agreements, global citizens are demanding more and more material goods. 

This 'consumerism' is fueled by advertising and media portrayals of 'lifestyles' that people 

aspire to. Numerous environmental activists are gravely concerned that globalisation and 

consumerism pose an existential threat to sustainable development and the preservation of 

an adequate environment. Some environmentalists advocate for a robust response to 

establish a post-modern and green culture to replace the current globalisation and 

militarism based on consumerism. 

 

When an environmental asset is not being purchased or sold, it is difficult to assign a value 

to it. People are typically averse to pay if they do not receive a direct benefit. Nevertheless, 

there are occassions in which individuals accept a cost with little immediate personal 

benefit. For instance, they contribute to bio conservation, but few individuals have 

attempted to experience it. On the other hand, people spend large quantities of money to 

support football, which is not essential to human survival, but they are unwilling to pay 

taxes to preserve biodiversity, regulate soil erosion, or reduce pollution. Marketing plays 

a crucial role in influencing environmental management support. 

 

12.2 The Concept of Eco Labeling 

Numerous nations have adopted the practise of designating products to indicate their 

environmental friendliness, also known as "eco-labeling." In most cases, an independent 

agency compares the product to similar products to determine whether it has a smaller 

environmental impact. (without formal eco-auditing). This is a method of influencing 

consumer behavior, as it helps consumers recognise the environmental impacts of products 

and encourages manufacturers to reduce these impacts. Eco-labeling evaluates 

environmental impact and conveys this information to the consumer or middleman. 

Typically, the product is the focal point, and nothing is said about its production or 

distribution. Therefore, a "environmentally friendly" product may originate from a 

polluting factory or present a disposal issue after use. There is also a need for eco-labeling 

standardisation and enforcement.  

 

Eco-labeling must be accredited by independent bodies in order to reduce the danger of 

corporate "greenwashing." There are businesses that view environmental management as 

a cost and a burden, as do some administrators in developing nations. Thus, there is a 

temptation for some corporations to deceive about their environmental performance and 

conceal behind a deceptive façade of green public relations, a practise known as "corporate 

greenwashing." 
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12.3 Environmental Administration and Present-day Business Scenario 

Increasingly, it is now acknowledged that economic development need not come at the 

expense of the environment. In a society where money is typically the key to success, the 

role of business in environmental management is crucial. With increasing globalisation, 

multinational and transnational corporations typically play a central role in activities that 

impact the environment, and many – perhaps half of the world's wealthiest institutions – 

are corporations, not governments, and generate far more revenue than any developing 

nation could ever hope to.  

 

The aim of business is not only to earn profit but also welfare of society (Suruchi Mittal 

and Dr. Amandeep Singh). Some businesses have evolved to become environmentally 

conscious. However, there are still many businesses, primarily in developed nations, that 

aim to maximise profits to demonstrate economic development and pay shareholders. Only 

in recent years has the concept of ethical investment become a reality, allowing investors 

to direct their funds towards ecological initiatives. There are indications that shareholders 

may assume a greater share of the costs associated with environmental degradation and 

demand sustainable practises. Shareholders have begun to inquire about environmental 

policies at board meetings. 

 

12.4 Business’ Commitment 

A portion of business' commitment to environmental management over the past few 

decades has been rhetoric, and environmentalists are increasingly asking, 'Will sustainable 

development be pursued adequately before the collapse of established market economics, 

which many predict will be caused by environmental degradation?' In light of the 

preceding query, it is prudent to foster business in pursuit of economic growth and to 

promote environmental management and sustainable development. This will be especially 

essential in developing nations, where economic growth is required to combat destitution 

and tax revenue is limited. It is commonly argued that environmental resources are least 

susceptible to degradation when they are privately owned, as opposed to being common 

resources or in public custody, as is frequently the case in developing nations. When 

private environmental resources become limited, their price is likely to increase so that 

their proprietors take better care of them and nurture them, and so that consumers are 

encouraged to seek alternatives. There is no regulation for non-privately owned elements 

of the environment, although there may be traditional controls. 

 

The current situation may be summed up as follows: the majority of businesses are aware 

that environmental issues are important, some businesses are taking action, sometimes out 

of genuine concern, but often for public relations or profit motives, too many businesses 

adopt a'react and repair' approach, rather than adhering to precautionary principles, few 

businesses are acting at a strategic level, and businesses are in need of strategies such as 

industrial eco-efficiency. 

 

12.5 Environmental Administration and Legal Structure 

Multiple ways in which the law is indispensable to environmental management. The hour 

requires regulations on resource use, preservation of the environment and biodiversity, and 

formulation of stable, unambiguous commitments and agreements. Globalization, besides 

offering opportunities for economic development, has also resulted in a number of 

concerns in the social and environmental realms. In the wake of these concerns, several 

attempts are being made in the fields od corporate social and environmental responsibility 

to induce the companies to behave in a socially responsible manner by abiding to laws, 
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rules and regulations, self-regulation and other voluntary initiatives (Shishir Tiwari and 

Gitanjali Ghosh). 

 

Environmental management may entail a variety of situations involving resource 

development. Some of these are better covered by law than others. Different legal systems 

exist. Environmental administrators may be required to work with unfamiliar national or 

local laws, or to negotiate between parties with disparate legal systems. Some nations' 

legal systems incorporate elements of more than one of these. Regions may be governed 

by national, international, secular, and religious laws. In the majority of nations, statutory 

law is drafted by legislators and enacted by the national legislature, while justices compile 

common law with reference to prior statutory law. Since the majority of legislation is a 

response to problems, there is frequently a lag between the need and the enactment of 

satisfactory law. Some industries are comparatively new and rapidly evolving, making it 

difficult for legislation to keep up. Rich and impoverished countries are attempting to pass 

laws to prevent accidents and misuse and to ensure 'biosafety' in relation to biotechnology, 

specifically genetic engineering. 

 

Consequently, in the absence of effective legislation, resource use, pollution control, 

conservation, and the majority of human activities are likely to descend into anarchy and 

conflict. The law can encourage satisfactory performance, enable authorities to sanction 

those who violate environmental management laws, seize equipment that has been abused 

or is defective, or force the closure of a business. Employees, bystanders, and product or 

service consumers may also be able to sue for damages if they are injured. Existing laws 

are predominately anthropocentric, that is, they prioritise human requirements over those 

of the environment, as opposed to ecocentric.  

 

Benefits of disclosing social information is greater than the cost of providing such 

information (Suruchi Mittal and Dr. Amandeep Singh). Some nations have actively 

developed environmental management legislation. Indian authorities promulgated 

restrictions on hunting and timber harvesting centuries ago. Increasingly, environmental 

management involves transboundary problems that transcend traditional sovereignty 

boundaries, issues of negligence, and the need for international cooperation. International 

law is evolving to address such concerns, despite the fact that it can be challenging to 

develop and enforce. 

 

12.6 Environmental Management and Indigenous People 

Indigenous peoples frequently retain environmental-related knowledge, abilities, and 

beliefs. The preservation of the environment is frequently crucial to their physical and 

cultural survival, and they have insights that can assist in environmental management and 

legislation. Indigenous peoples' liberties are internationally recognised. However, 

indigenous people frequently lack written land tenure, making them susceptible to 

maltreatment or resettlement if natural resources are to be exploited. 

 

Globally, governments and corporations engaged in resource extraction interact with local 

populations. Historically, the relationship rarely benefited the latter party. Today, laws 

require more equitable treatment, NGOs and the media are observing, and the locals are 

more vocal, aware of their rights, more likely to employ attorneys, and better organised. 

Additionally, indigenous peoples network with comparable organisations and share their 

experiences. In a number of nations, indigenous individuals have contributed to the 

implementation of more effective environmental and social impact assessments.  
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The values that modern society places on environmental resources may be vastly different 

from those of indigenous peoples. In some nations, indigenous customs and values are 

disdained. Where individuals lack a clear, legally recognised title to land, it is simple for 

outsiders to exploit them. In recent decades, however, a number of nations have made 

modifications to enhance indigenous peoples' control over their environment and natural 

resources. It remains debatable whether this will lead to improved environmental 

management. 

 

12.7 Environmental Management Control – Business Point of View 

Business is often seen as the ‘motor’ for change. Certainly, considerable sums of money 

are being expended on training some of the brightest young adults in business schools and 

universities and these people are likely to play a major role in shaping future development. It 

remains to be seen whether large multinational businesses like national governments tend 

towards conservative habits and slow gradual change.  

 

Business can develop fast and adapt swiftly. Most would accept that some progressive 

business houses played a key role in rapidly developing modern production and 

consumption patterns. Private companies and joint state/commercial ventures have quickly 

exploited marine petroleum resources, spawning formidable new technology. 

Breakthroughs in new energy sources will probably come from companies, rather than 

from state bodies. Large businesses can grow quickly from tiny ‘garden-shed’ origins and 

huge corporations can seed specialist semi-autonomous companies which are good vehicles 

for adaptation. 

 

Legal system may be used to both control and encourage actions, and must be able to deal 

with business, transboundary issues and controlling situations where many individuals play 

a part in determining environmental quality. Law has so far been less adaptable and slower 

to evolve than business. Lawyers and company executives tend to expect a future that is 

broadly like today, a ‘business-as-usual’ scenario. Technical innovation holds out the main 

hope of environmental improvement. People will rarely change their behaviour or accept a 

reduction in living standards. There are unwise assumptions that the environment is stable 

and generally benevolent. Expectation of limited change will probably mean poor 

preparedness for future disasters and too slow progress towards halting environmental 

degradation and working towards sustainable development. 

 

12.8 The Future Path 

The world is increasingly globalised and affected more and more by business and 

consumerism. The greening of business will play a key role in future development. Indeed, 

with much of the globe’s economic power in the hands of business, progress in environmental 

management will tend to be backed by commercial bodies. Some businesses have genuinely 

embraced green approaches, some have made half- hearted efforts, and others have cynically 

exploited greening, practising corporate ‘greenwash’. Somehow, environmental managers 

must promote the change to green economics and green business practice, through 

legislation, taxation, controls, propaganda and education. 

 

Business shapes the world and is increasingly a nurturing ground for new environmental 

management ideas and tools. Both business and law have to redefine their goals. It is that, 

law is crucial for environmental management in a number of ways, aiding, regulation of 

resource use, protection of the environment and biodiversity, mediation, conflict 
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resolution, formulation of stable, unambiguous undertakings and agreements. 
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Chapter 13 

 

 

 

Participants Involvement to our Environmental Management 

 

13.1 Environment and our Ancestors 

As contemporary environmental administrators, we can see how our progenitors viewed and 

dealt with environmental issues.  How stakeholders responded to challenges and opportunities 

at the time. Historically, it was suspected that the discipline overlapped with rudimentary 

environmental determinism. Now, a number of scholars and prominent authors are 

investigating environmental history. It provides insight into the evolution of present-day 

landscapes and customs and identifies hazards with a long history of recurrence. Additional 

archaeology provides prehistoric information that supplements historical data. In addition to 

the benefits just enumerated for environmental history, there is also information on techniques 

that may have been neglected. Archaeology has yielded a number of useful agricultural 

techniques, which, along with other information, may prove useful for combating land 

degradation and developing sustainable agriculture in marginal areas. 

 

13.2 Global Perception on Environmental Factors 

Human health and food supplies are readily affected by environmental factors, so it is important 

to evaluate the effects of climate change, pollution, etc. If there is a change in the global 

environment, diseases may disseminate to new regions, and modern transportation and 

lifestyles can alter transmission patterns. Typically, disease transmission and infection depend 

on a number of variables in addition to climate. In addition, human customs and innovations 

are significant. Predictions of future malaria and other diseases transmitted by insects or 

rodents must be made with caution. 

 

New disease patterns can have significant effects; for instance, if malaria, sleeping sickness, or 

yellow fever proliferate, people may change their behaviours or even relocate, causing 

environmental changes. The recent Corona is a living illustration of how people's lifestyles 

changed abruptly. The increased use of pesticides, including those recently phased out such as 

DDT, could be one response to the emergence of new disease patterns; the resulting 

environmental impact would be significant. Some maladies incapacitate or murder enough 

people to have an impact on labour supply and land-use practises. The introduction of Old-

World maladies such as measles and smallpox into the New World, where people possessed 

little or no immunity, had enormous effects on the societies and land use of the indigenous 

peoples. In a number of impoverished nations, particularly sub-Saharan Africa, HIV/AIDS is 

killing and diminishing sufficient numbers of people to modify land use and food supply. 

 

 

13.3 Participants to Environment and Administration 

People have developed rights, taboos, and techniques for managing natural resources over 

millennia. When traditional strategies and rights fail, are seized, or cannot adapt to changing 

circumstances, problems arise. The problems may be brought on by competing groups, urban 

elites, speculators, and other influential commercial entities. However, disintegration is 

frequently attributed to the inadequacies of locals or natural disasters, rather than to central 

government policies and poor administration. The expropriation of common resources from 

traditional consumers has become a problem on a global scale, and this exclusion is responsible 

for a significant proportion of marginalised individuals.  
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It appears that the politics of exclusion are expanding. Governments grant corporations 

permission to exploit an area or resource inhabited by people without documented rights, who 

are then relocated to degraded marginal land or urban neighbourhoods. Typically, 

marginalisation entails a weakening of means of subsistence, a decline in living standards, and 

an increased susceptibility to harm. In essence, a position that is impoverished and more 

precarious. Some groups are more susceptible to exclusion. The impoverished, women, 

landless, indigenous peoples, jobless, and elderly were disproportionately affected. 

Commonly, marginalised people come into conflict with the environment because they have 

no choice but to use resources to exist. The official response may be to offer aid for social 

development, pass legislation against them, pursue them to another location, or resettle them, 

as a last resort. 

 

To accomplish results, it is essential for environmental administrators to collaborate with the 

appropriate parties. Education for sustainable development should be obligatory for all young 

people, as this represents the primary vehicle available for catalyzing the cultural changes 

required for survival (Mattheus F. A. Goosen). The objective of participant analysis is to 

identify all stakeholders and to assess their influence, interests, capabilities, and so on. The 

analysis then classifies crucial individuals or groups according to their likelihood to support or 

oppose the proposal. Stakeholder analysis and management are utilised extensively in business 

to help achieve objectives.  

 

Using these techniques, the environmental manager should be able to identify critical 

individuals or groups and obtain insight into their perspectives, abilities, interests, and 

relationships. Not only is it essential to win over influential key stakeholders, but also knowing 

everyone involved and keeping them appropriately informed increases the likelihood that they 

will cooperate and support efforts. 

 

13.4 Participation of Naïve Groups and Forest Dwellers 

Historically, hegemonic societies typically neglected, exploited, or persecuted indigenous 

populations. Since the 1970s, indigenous populations have increased their control over their 

livelihoods and access to resources. Many now hire attorneys and other advisors, and once-

isolated groups now network with people from across the globe. Increasingly, efforts are made 

to consult and involve locals in environmental management, as well as to comprehend and 

make greater use of indigenous knowledge. Environmental Management can learn a great deal 

from the study of people's means of subsistence. Environmental management is not supported 

by all forest residents, pastoralists, hunter-gatherers, and other aboriginal groups. It is a fallacy 

that pre-modern people were always in harmony with and respectful of nature.  

 

People have sometimes granted mining rights to outsiders, accepted fees for the disposal of 

hazardous waste on their lands, and constructed casinos. However, some of these individuals 

have established environmentally responsible and sustainable livelihoods, such as ecotourism. 

Environmentalist scientists have analysed a variety of past and present societies in an effort to 

determine what could be done to increase the likelihood of attaining and sustaining sustainable 

development. 

 

13.5 Women Participation 

Interest in the role of women in development and environmental management has increased. 

Some have attempted to subdivide the rapidly expanding literature and activism based on the 

adopted perspective emphasising women's unique relationship to the environment as its 

consumers and administrators. Gender is viewed as a crucial dimension of social difference 
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that influences the experiences, concerns, and capabilities of individuals. For an environmental 

management assessment of gender and development, gender can be defined as a set of 

responsibilities. 

 

Environmental degradation adversely affects women more than males. They tend to be the 

lowest segment of society and are frequently more reliant on shared resources, the loss of which 

affects them more than males. Men who have migrated to find employment, deserted their 

companions, or are too disadvantaged or incompetent to offer support frequently leave women 

to fend for themselves. Female household heads may run farms or modest enterprises, and they 

are typically highly inventive and adaptable. There are instances in which environmental 

management efforts are most effective when directed towards women. In a number of nations 

and regions, the initiative has been taken by women. The illustration, initiating reforestation 

initiatives. Women and children are commonly responsible for gathering fuelwood, food, and 

water, so environmental degradation increases their workload. Women are more vulnerable to 

dangers such as insect infestations when gathering, so the gender division of labour and 

routines disadvantages them further.  

 

Typically, female diets, educational opportunities, and freedom levels are inferior to those of 

males. Opportunities are likely to be responded to differently by men and women. Important 

gender differences in ownership may exist. If males observe women increasing their crop yields 

or tree cover and they do not own the land, it may be confiscated. To encourage women to 

participate in soil conservation, biodiversity conservation, tree planting, and other 

environmental enhancements, it is essential that they reap the benefits of their efforts. 

 

It has been suggested that women are more concerned with local environmental issues than 

males. There are numerous instances. In India, the Chipko and related forest protection 

movements were founded primarily by women. Women benefit more from environmental 

enhancements due to the fact that they frequently collect fuel and water. The distance they must 

travel and the dangers they face are reduced by reforestation and enhanced water sources. In a 

number of peri-urban areas, women have organised horticulture and tree-planting projects. 

 

13.6 The Concept of Eco-feminism 

Eco-feminism (ecological feminism) is a vast discipline, but in general it acknowledges 

parallels between the persecution of women and the oppression of the natural world. The 

argument is that, since males dominate both fields, 'greening the Earth can only commence 

with the emancipation of women. Eco-feminism has attacked other branches of radical 

environmentalism, such as the deep greens and social ecologists, contending that these gender-

neutral perspectives are insufficient to control masculine dominance over women and nature.  

 

There is also a more romantic discourse on the contribution of women to environmental 

protection, based on the perception that women are more in sync with nature due to 

reproduction and childrearing. As the primary educators of the young, women are 

unquestionably in a position to influence future behaviour. Women have long been at the 

vanguard of elevating environmental awareness in developed nations. In some Western 

nations, women now outperform males academically and play a significant role in the 

consumption of manufactured products, all of which have significant environmental 

consequences. 

 

13.7 General Public want Environmental Change 

In general, powerful individuals or special-interest groups seek to exert influence over 
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policymaking and development, although fewer do so with the intention of enhancing 

environmental protection rather than for personal gain. The lobbying may be overt or covert, 

directed at the general public or at critical political figures and departments. 

 

In countries with free enterprise, wealthy individuals who fund institutions, endow chairs at 

universities, or purchase land for conservation can contribute to environmental management. 

Commonly, there is a hierarchical order among ministries, with some wielding more power 

and influence to attempt to influence or resist change. The environmental manager should be 

on the lookout for such influences and work to mitigate them if they have negative effects on 

environmental quality and human welfare. This may require an alliance, covert or explicit 

opposition, or the appearance of neutrality. 

 

At the beginning of the twenty-first century, those in control of development face two major 

challenges: reducing poverty and protecting the environment. The two issues are occasionally 

intertwined, but the connections are frequently obscure and convoluted. It is often asserted that 

the impoverished degrade their environment in an effort to survive, which is a pitfall of poverty. 

Typically, the poor are more susceptible to environmental problems and hazards. In actuality, 

these dangers are typically a consequence, not a cause, and may be the result of trade, 

government policies, flawed land rights, marginalization, etc.  

 

There are also instances in which population growth has prompted the intensification and 

enhancement of land use, reduced environmental damage, and may eventually lead to the 

cessation of population growth. There are wealthy nations with low population densities that 

suffer from severe environmental degradation. Additionally, there is national or institutional 

destitution. The inability of nations to afford adequate environmental management or the 

misallocation of funds. Improved environmental management may be facilitated by aid. 

 

13.8 People Relocation and Environment 

People relocate for a variety of reasons, with some doing so willingly and others unwillingly. 

The change could be anticipated and incremental, or it could be sudden and unexpected. Eco 

exiles are individuals who have been displaced due to a natural or human-caused environmental 

disaster or environmental degradation. Eco-exiles and environmental refugees are not 

considered to be genuine refugees. Others, including eco-refugees, are classified as displaced 

persons whom host countries or regions have no legal obligation to settle; they are expected to 

return to their country of origin at some point, which may be challenging if it has been 

perpetually inundated or buried by volcanic ash.  

 

Dam construction, inundation, desertification, tsunamis, and numerous other natural disasters 

and environmental degradation can also result in eco-refugee displacement. Other causes of 

displacement include incidental pollution, such as that of Chernobyl, market or communication 

changes that make cash crop agriculture less viable, and social or economic changes that lead 

to the abandonment or neglect of traditional means of subsistence. 

 

Those who are compelled or tempted to relocate may relocate within national or regional 

boundaries or to a different country. There may be political motives, such as India's massive 

transmigration in 1947. Migrants share some characteristics with the displaced, but they 

maintain their origins, returning home seasonally, occasionally, or after an extended period of 

employment, and in some cases remitting money back home on a regular basis. As a result of 

labour depletion, migrants can cause environmental degradation in the areas they have 

abandoned, which then leads to unsustainable livelihood strategies. However, there are 
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instances in which migrants are able to earn sufficient funds to finance improved land 

husbandry in their native countries, or to prevent excessive subdivision of landholdings and 

overexploitation of resources simply by departing.  

 

In many regions of the globe, unassisted migrants account for the majority of migration. Even 

with official assistance, it may be difficult for displaced people to establish new or resume their 

previous livelihoods. People who are displaced may experience conflict with host populations 

in the areas to which they relocate, may have issues with other refugee groups, and frequently 

implement short-term survival strategies that can harm the vegetation, soil, and other resources. 

 

Nevertheless, relocation can have positive consequences. Sometimes, the depopulation of a 

region through relocation results in conservation and tourism benefits. However, negative 

effects can occur when so many people leave rural areas that those who remain are unable to 

maintain traditional agriculture and resort to less labour-intensive, destructive activities. 

Movements of people can disseminate diseases and organisms that affect humans, crops, and 

fauna, which can have a significant effect on the food security of the host region. 

 

13.9 Public Participatory Environment Management 

Typically, the public comprises of multiple groups of individuals with varying, and potentially 

conflicting, perspectives and objectives. Powerful groups tend to dominate, while inferior 

individuals are marginalised; therefore, the environmental manager must identify the needs of 

all groups and attempt to ensure that none are neglected, while if possible collaborating with 

the influential. The environmental manager verifies compliance with public disclosure 

regulations and, when necessary, publishes impact assessment statements, environmental audit 

reports, etc. 

 

Giving the disadvantaged a voice in decision-making and attempting to empower them so that 

they can assert their opinions is one method of ensuring that their opinions are considered. 

Participation and empowerment have become crucial for the majority of Western countries, 

NGOs, and international organisations. However, there are countries that prefer not to give the 

public too much control. Some regimes are merely authoritarian, but in others, the populace 

appears to prefer that the state coordinate resolutely, and sometimes authorities believe the 

populace is not prepared for participation. Increasingly, excellent environmental management 

is viewed as that which interacts effectively and considerately with local or community-level 

individuals. It is not enough for environmental managers to find ways to control stakeholders; 

they must also collect local knowledge and comprehend local sentiments in order to learn, alter 

practices, and inspire people.  

 

Frequently, local knowledge is indispensable for resolving environmental disputes. Diverse aid 

organisations seek to engage impoverished individuals in issues such as conservation and urban 

environment development. There is typically a strong desire to reduce poverty, and sometimes 

this desire and concern for the environment operate in tandem. However, there may be 

instances in which battling destitution must take a back seat to environmental protection, which 

is not politically correct. 

 

13.10 Effective Environmental Management 

Individuals, groups, institutions, organizations, or nations may constitute stakeholders. They 

may cause change (for better or worse), and their alterations and natural shifts may benefit or 

damage them. Developers are increasingly required to demonstrate environmental and social 

responsibility, which includes informing and consulting with the public. Environmental 
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management can learn a great deal from both contemporary and historical commoners. Local 

or community-based environmental management is regarded as effective. 

Community/participatory approaches should not be adopted automatically. Benefits and 

contribution to environmental objectives must be thoroughly evaluated. 
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Chapter 14 

 

 

Approaches to Environmental Management 

 

The environmental management approach is a combination of policy formulation, planning, 

and management, but there is no widely accepted framework for its application, although there 

are policy and procedure guidelines, as well as standards and systems. Each situation 

encountered by an environmental manager is unique in some way, and the approach adopted is 

a reflection of the attitudes and backgrounds of those involved. The specific situation, available 

time and funds, and numerous other variables. Common elements of environmental 

management approaches include the top-down (authoritarian) approach, the bottom-up or 

inclusive (i.e. participatory) approach, the centralised and decentralised approach, the socialist 

and free market approach, and the centralised and decentralised approach. 

 

There may be a non-business focus or a business focus, as well as a socially developmental or 

an environmentally developmental priority. All combinations aim to preserve and, if possible, 

enhance environmental quality. However, environmental management has been a growing 

interest. In the future years, it is probable that new methods will emerge. 

 

14.1 Adaptive Environmental Management 

Environmental problems are so diverse and intricate that a single, rigorous solution is unlikely 

to be effective. Whenever feasible, an adaptable strategy should be utilised to address 

unanticipated challenges and opportunities. Adaptive environmental management is 

interpreted differently by various individuals. Some view it as an instrument or strategy that 

can be rapidly adapted to a specific circumstance. Systems modellers view it as the capacity to 

investigate various "what if?" scenarios, or an approach that is adaptable and capable of coping 

with limited data availability and responding to new challenges. The latter interpretation is the 

most prevalent and entails a process of continuous learning that cannot be separated from 

research and ongoing regulatory activities.  

 

Adaptive environmental management is a learning-focused strategy that is suited for managing 

complex situations with high levels of uncertainty. The monitoring and modification of policies 

as part of a learning process. It aims to combine empirical, regional, and social studies 

knowledge. Adaptive environmental management emphasises an integrated approach that 

takes social, economic, political, and environmental factors into account. It utilises scientific 

and social studies concepts. Thus, it embraces uncertainty and can forego experimentation in 

order to make decisions. It also emphasises management more. 

 

This aims to integrate and address economic, social, and environmental issues, among others. 

It acknowledges the presence of numerous diverse stakeholders. Adaptive management is 

vastly superior to the often-utilized incremental approach. However, it is not ideal that studies 

on adaptive environmental management have uncovered significant faults, primarily in how 

environmental management decisions were made. They also identified the danger of 

disregarding non-scientific knowledge. Expert systems are computer programmes that rely on 

a corpus of knowledge to handle a challenging task that is typically conducted by a human 

expert.  

 

Expert systems are tools, but, like many other tools, they can be used to guide an approach, 
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and they are increasingly utilised in areas where there is a lack of qualified specialists. 

Although expensive to implement, the systems should improve over time. Some environmental 

management systems employ expert systems to assist certification bodies with the initial 

certification assessment returns. Complexity, coupled with a lack of time to devise solutions, 

is a challenge in environmental decision-making. 

 

14.2  Support System for Environmental Management 

The origins of decision support systems are operational research and management science. 

They learn quickly by "playing" with complexity. Typically, they are interactive computer-

based systems that aid the decision maker in problem modelling and resolution. Some contend 

that anything that facilitates in making decisions is a decision support. There is also a need for 

approaches that assist environmental managers in balancing objectives against costs and 

hazards and structuring strategies optimally. Environmental managers can benefit from 

operational research or management techniques and multi-objective decision support 

techniques. 

 

14.3 Approaches to Environmental Management 

Environmental management has frequently been addressed on a local, community, bio-

regional, or regional scale and has largely been a politicized, state-, NGO-, and international 

agency-controlled process. Global interdependence and shared global systems inevitably 

necessitate an element of international coordination and control. Below that, the majority of 

environmental management is in the hands of the state, but the profession, like medicine or 

economics, should be able to steer the state towards specific objectives. A decentralised 

strategy may be less resilient against special-interest groups, large corporations, etc. than a 

centralized, state-supported strategy. It is not uncommon for states to clash with one another 

or with the federal government over environmental concerns.  

Global environmental management is becoming increasingly necessary. Local, regional, 

national, and corporate environmental management can rely on established social institutions, 

the market, the law, and, ultimately, the authority of the state to compel conflict resolution. 

However, global environmental management must rely on international cooperation for 

problem resolution and monitoring. Honoring agreements is more difficult in practise than 

achieving them. There is a need for international cooperation in order to find solutions to 

transboundary and global issues, supervise their implementation, and, if necessary, manage the 

environment. 

 

A significant portion of environmental management and planning has been reactive, narrowly 

focused, fragmented, and inadequately coordinated. Attempts have been made to combat these 

issues and ensure that environmental management yields socioeconomic benefits by employing 

integrated strategies. Environmental management aims to incorporate environmental 

considerations into proactive development planning. It seeks to facilitate rather than impede 

development. Without integrated environmental management, it can be challenging to address 

environmental issues that transcend political borders and boundaries between air, water, and 

land, and involve multiple disciplines and actors. With a number of other environmental 

management approaches, there is a risk that academicians and professionals become too 

engrossed and neglect that it is a means to an end, such as achieving sustainable development, 

improved resource use for the common benefit, reduction of environmental problems, etc. 

 

Integrated environmental management has its origins in integrated area development 

approaches and comprehensive regional planning and management, including comprehensive 

planning and management of river basins. There are also parallels with management science 
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disciplines, such as total quality management. 

14.4 Strategic Approach to Environmental Management  

Strategic environmental assessment is the formalized, proactive, systematic, and exhaustive 

process of evaluating the environmental effects of a policy, program, or plan and its 

alternatives. This has been applied to issues such as aid programs, structural adjustment, 

modifications to public transportation policy, etc. The integration of strategic environmental 

management with disciplines such as health and safety and strategic business planning. 

Strategic environmental management can be defined as the formulation and implementation of 

policies aimed at achieving the sustainable development of the environment.  

 

It overlaps with strategic environmental assessment to some extent. It should guarantee a long-

term perspective and adequate monitoring of local, regional, and international issues. Despite 

the pressure for its adoption, it has been argued that there are instances in which strategic 

environmental management may not be the best option, particularly for certain companies. 

 

14.5 Stance Approach to Environmental Management 

Additionally, political and ethical positions play a significant role in determining 

environmental management objectives and strategies. A manager of the environment can take 

a textbook-scientific approach, but it is unlikely to be unaffected by politics and his or her own 

perspective. There are moderate greens who are willing to use science and technology to 

enhance human welfare and environmental quality. There may be restrictions to doing so. 

There are those who presumably have an overly optimistic view of science and technology's 

ability to solve all environmental and development issues. On the opposing side are the deep 

greens, who distrust science and technology, some of whom adopt an idealistic stance, and 

others who favour spiritual development or New Age values.  

 

Some environmentalists are ecocentric and prioritise nature over human requirements, while 

others prioritise human needs. Some advocate a 'holistic' approach, while the majority of greens 

take a decentralized, slightly anarchist stance and others advocate an established political 

approach. Many staunch environmentalists believe that ecological consciousness is spiritual 

and that new principles, which are essential for effective environmental management, must be 

based in spirituality. Deep ecologists also seek a paradigm shift towards a philosophy that seeks 

to create a sustainable society based on material simplicity and spiritual wealth. 

 

Social ecology proponents advocate a decentralized, cooperative approach, arguing that if 

individuals are in harmony with one another, they are more likely to be in harmony with nature. 

Ecofeminism (see Chapter 6) has criticised deep-green and social ecology perspectives, 

arguing that gender neutrality is insufficient and anti-androcentric approaches are necessary to 

end paternalistic behaviour that leads to the exploitation of women and the environment. 

Ecosocialism entails more than redefining human requirements and redistributing resources.  

 

The question now is which group does environmental management support. In addition to 

holding personal opinions, an environmental manager working for a company or government 

will likely have to interact with a number of environmentalist groups, some of which will be 

cooperative and others hostile or difficult to work with. Without some form of coordination 

and, perhaps, restraint, a plethora of diverse stakeholders is unlikely to accomplish much, but 

under the guidance of effective environmental management, they can become potent and 

valuable allies. To avoid misinformation, the possibility of one group seeking to gain an 

advantage over another, overly-powerful alliances, and so on, there is a need for initial caution 

in business dealings. The majority of environmental administrators are aware of these hazards 
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and have devised corresponding guidelines. 

 

14.6 Political Approach to Environmental Management 

Political ecology is the study of the relationship between society and nature, the application of 

ecology to politics, and the examination of political competition for the control of natural 

resources. It is an interdisciplinary field of study that links political and economic issues with 

environmental control and ecological transformation. Cultural ecology and political economy 

are combined in political ecology. Cultural ecology is interpreted differently by geographers 

and anthropologists, with the former viewing it as the study of how society and humans 

influence the environment, and the latter as the study of how the natural environment influences 

socially organised behaviour.  

 

In order to combat environmental degradation and attain sustainable development, political 

ecology asserts that radical changes in human social routines and practises are essential. The 

political ecology approach entails an interest in cause-and-effect relationships, as well as an 

examination of the various interest groups involved in the use of the environment, as well as 

their economy, routines, and way of life. Scientific research is insufficient. 

 

14.7 Social Approach to Environmental Management 

Social, economic, and political concerns must be taken into account. Human ecology is the 

multidisciplinary study of the relationships between humans or society and nature. An 

alternative definition is the study of human-influenced ecosystems. 

 

14.8 Shall There be any Best Approach to Environmental Management? 

There is no singular 'optimal approach,' as every circumstance has its own requirements.  

Regardless of what is chosen, it is essential to be sensitive to crucial issues, people's 

requirements and concerns, environmental constraints, etc. The objectives are somewhat more 

essential than the means. When problems imperil human survival on Earth, the approach may 

not matter much. However, for the majority of obstacles, it should be possible to achieve 

objectives in a cost-effective manner without resorting to extreme measures.  

 

There are typically two options for environmental management: (1) when time and money are 

limited, and (2) a delayed and typically more expensive approach. The former sacrifices 

assessment profundity and dependability for quickness and low cost. Frequently, the latter is 

too sluggish to be practical. The ideal approach is one that is swift, comprehensive, adaptable, 

and transparent. 

 

A command-and-control (top-down) approach to environmental management was nearly 

universal in the past, relying on regulations, penalties, inspections, etc. This has given way to 

a 'hands-off' voluntary approach, often utilising bottom-up management and relying on rewards 

as opposed to punishments to achieve results. Nevertheless, the ancient methods are not extinct. 

Indeed, they likely continue to hold sway. Clearly, hazardous activities still require stringent 

restrictions. This may not be enough to ensure effective environmental management. 

 

Environmental management may be centralised or decentralized, technocratic or appropriate, 

i.e. founded on humans, sensitive to the local requirements of people and the environment, or 

insensitive. Environmental administrators should ideally have the latitude to choose the 

approach and instruments they deem most suitable 
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Chapter 15 

 

 

 

Environmental Impact Assessment and Management 

 

Since the beginning of time, the human race has been obsessed with forecasting the 

environment, if not the atmosphere. Instead of waiting to see what happens to our environment 

and then potentially being unable to effectively deal with the issues that arise, one of the 

noteworthy developments that has occurred in recent times is an increasing willingness to 

anticipate potential problems and opportunities.  

 

We will now investigate the methods that are utilised to forecast challenges and opportunities, 

as well as to propose potential future situations, evaluate the effects of development, and 

determine the dangers and threats that are presented by both natural phenomena and the actions 

of humans. Without accurate projection of threats, accurate evaluation of boundaries, and the 

identification of opportunities to improve circumstances, prevent or minimise threats, and 

increase resilience, sustainable development is unlikely to occur. 

 

15.1 Environmental Risk Management 

Management of environmental risks can be approached from a variety of perspectives, 

including risk assessment, risk evaluation, and risk reaction, among others. It requires political 

reasoning to increase the possibilities of optimal decision making because it deals with dangers 

that span multiple dimensions and often involve interconnected physical and social effects. 

There have been demands for these methods to adopt a more holistic perspective, and some of 

them already intersect with environmental monitoring. There is a growing interest in assessing 

the risks associated with global environmental change, such as the biosphere catastrophe, 

which refers to an unstoppable shift to conditions that threaten human and other life on earth, 

and the climatic alarm, which refers to a natural or human-induced phenomenon that threatens 

the well-being of people and wildlife.  

 

Both of these examples are examples of risks that are associated with global environmental 

change. The other three problems are pollution, a lack of access to sufficient water and 

electricity, and a danger to the continued production of food. All of these problems contribute 

to a reduction in the ability to meet fundamental requirements. The environmental scientists 

investigate risk evaluation for ecology, conservation, resource management and environmental 

management. 

 

The administration of environmental risks and many of the techniques that have been addressed 

in this article lack precision, in part because the world is so complicated. Every component of 

this environment is intricately intertwined with every other component. Our ever-expanding 

media frequently allude to the "butterfly effect," which is a concept derived from chaos theory. 

This concept suggests that in a world system that is sensitively balanced, a small event could 

lead to a vast cascade of changes that are impossible to accurately anticipate and have serious 

repercussions on a global scale.  

 

Since the beginning of the last century, there has been a movement away from the belief that 

it is acceptable to cause harm to both people and the environment in the name of progress. This 
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has resulted in a change towards development that is more appropriate. There is an increasing 

interest in environmentally responsible practises and an increased understanding that advances 

in science and technology, particularly nanotechnology, can present risks. There is a growing 

need to recognise and prevent difficulties as well as lost possibilities. Some of these techniques 

can help us make planning and administration more responsible to the public and may 

encourage more cautious decision making in addition to providing warnings of potential 

effects, risks, and opportunities.  

 

Most of the time, these methods are not the quantifiable scientific techniques they appear to 

be. Rather, they are more in the realm of individual approaches to better reasoning. Our 

research will centre on predicting both the potential for physical and socio-economic shifts, as 

well as determining whether or not future development will remain within environmental 

boundaries. 

 

15.2 Environmental Impact Assessment 

Assessment of the environment's effect is a strategy that's used with the goal of making 

development better. The term "environmental impact assessment," on the other hand, lacks a 

universally accepted description. It is best understood as a general word referring to a process 

that strives to combine administration, planning, research, and participation of the public in 

pre-decision evaluation. 

 

It is a preventative evaluation, with the purpose of starting decision-making processes before 

any development judgements are made. They are able to provide advice on the reduction of 

problems, collect data, contribute to the evaluation of potential future impacts, enhance damage 

control, and take advantage of unanticipated benefits. It is an in-depth analysis that includes 

the consideration of all significant environmental repercussions, with the end goal of providing 

decision-makers with a strategy that is structured, methodical, and comprehensive. 

 

 It entails a process of learning and the means to discover the most effective route to 

advancement. During this phase of the process, activities are planned with the goal of 

determining and predicting the effects of moving forward with a suggested development. It 

entails filtering in order to check the responsibility of developers to the general public. 

 

15.3 Environmental Impact Assessment: A Policy Instrument 

The environmental effect evaluation cannot be treated as a straightforward application of 

common sense to the development process. It is an instrument of policy, a tool for planning, a 

means of public participation, and an integral component of a strategic structure, all of which 

are essential to environmental management and the push for sustainable development. Impact 

evaluation is not just a philosophy, it is a methodology. The environmental impact assessment 

is not a necessary activity that simply serves as a formality; rather, it is used to determine the 

best possible development concept, which plays a crucial part in enhancing environmental 

management and planning in order to accomplish sustainable development.  

 

At this point, the question that needs to be asked is whether or not it is scientifically possible, 

financially realistic, and constitutionally acceptable. The response is that the answer is "Yes." 

If you use environmental impact assessment to consider your objectives, the practicalities of 

the situation, and the available alternatives, you should be able to identify the best choices 

rather than merely reasonable suggestions. The purpose of environmental impact assessments 

has traditionally been to check for unintended consequences; however, they also have the 

potential to ensure that beneficial possibilities are not overlooked. It is essential to emphasise 
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that environmental effect assessments should take into account all possible outcomes, including 

those that involve no new construction or other alterations.  

 

Environmental impact assessment has the potential to strongly contribute to improved 

environmental management. It does this by enhancing our comprehension of the relationships 

between development and the environment and by stimulating research. In order for 

environmental impact evaluation to turn into an essential component of planning, it has to be 

implemented before any decisions regarding development are made. In reality, however, a lot 

of things are done in reflection and initialled after decisions have already been made or even 

after development has already been finished or is in progress.  

 

This is still useful because it can assist in the clarification of problems and contribute to the 

knowledge gained from contemplation. If an environmental impact evaluation is carried out 

after significant decisions have already been made, it is doubtful that it will be able to persuade 

decision-makers to switch to alternatives that cause less damage. In most cases, environmental 

effect assessments are carried out in an effort to lessen resistance, but the findings are 

disregarded, circumvented, and are not implemented. However, environmental impact 

assessment is frequently a rigid and undervalued component of the development process. This 

results in the probability that the environmental impact assessment process did not successfully 

discover a problem or an opportunity. 

 

15.4 Environmental Impact Assessment — A Responsibility 

It is imperative that environmental impact assessment, along with the many other instruments 

available for environmental management, do not convey the impression of complacency. Those 

who are commissioning it have a responsibility to be aware of both its strengths and limitations. 

The remediation of detrimental effects could be prohibitively expensive or even unattainable. 

There ought to be attempts made to prevent them, and it is doubtful that a limited strategy will 

be sufficient. Particularly when coupled with strategic environmental assessment, 

environmental impact assessment has the potential to become a potent instrument in the effort 

to achieve sustainable development.  

 

Most of the time, what is required is a more effective combination of environmental planning 

and development planning. The environmental effect evaluation may be of some assistance in 

this regard. Environmental managers have the responsibility to manage uncertainty with 

caution, in accordance with the precautionary principle. This principle states that in situations 

where there is a risk of serious or irreversible changes to the environment, a lack of complete 

scientific certainty should not be used as a reason to delay the implementation of measures to 

prevent environmental deterioration. 

 

Because of this, environmental impact assessments ought to be used more broadly and earlier 

on in the planning process. Additionally, they ought to be enhanced to take into account 

secondary and accumulated effects more effectively. A accumulated influence is the result of 

multiple direct or secondary impacts working together to produce an effect on something. 

These kinds of effects are notoriously challenging to anticipate. As a result, an accumulated 

effect can be indirect and frequently occurs so far down the chain of causality that it manifests 

in unanticipated places and possibly after a significant delay. Additionally, it may be difficult 

to forecast because of these factors. It is comparatively easy to predict immediate effects 

because cause and effect relationships are straightforward. 

 

Some methods, which are likely to be more expensive and rather longer than determining first 
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order, can be used to investigate higher order secondary effects. These investigations can be 

carried out. For example, a pesticide that has been slowly building up in the soil might all of a 

sudden be flushed out when acid deposition brings the soil chemistry to a threshold. Another 

example might be the gradual accumulation of a chemical in the environment, which all of a 

sudden reaches a threshold where it triggers infertility or gender distortions in a species. One 

of the most important functions of environmental management is to identify potential hazards 

and to sound an alarm if certain boundaries are approached. Since the seventies, environmental 

impact assessment has been taken seriously, with its systematic assessment and presentation of 

predicted impacts, available alternatives, and possible mitigation strategies.  

 

Environmental impact assessment has developed in an era that is dominated by a technocratic 

perspective on problem solving, with an emphasis on biophysical impacts. At the present time, 

more than half of the governments across the world require some kind of environmental effect 

evaluation. Modification of methods and processes is typically required before adoption can 

take place. 

 

15.5 Environmental Impact Assessment – A Quality Improving Tool 

Both strategies and methods are consistently undergoing change. The effectiveness of influence 

assessments is getting better. The methodologies used for environmental effect evaluation have 

come under the examination of the scholarly community and have been typically improving. 

The standards are progressively enforced through the behaviour and certifications of those 

performing environmental impact assessments, which is known as accreditation. EIA can be 

implemented in a variety of ways, including modifying already existing planning procedures, 

establishing impact assessment legislation, and developing worldwide impact assessment 

regulations and supportive organisations. These are just a few of the possibilities. An 

environmental impact assessment can be carried out on the level of a project, as well as, to a 

smaller degree, on the level of a program, which is a step towards progressively expanding the 

assessment to a higher level. 

 

15.6 Social Impact Assessment 

The purpose of a social impact evaluation is to determine whether or not a suggested 

development will have an effect on quality of life and overall feeling of well-being, as well as 

how well individuals, organizations, and communities will adjust to changes brought on by 

development. In addition to determining how people can contribute, a social effect evaluation 

should also demonstrate what people require.  

 

The environmental impact assessment and the societal impact assessment both focus on 

different sides of the same continuum, but they are often combined. There is also some 

crossover with cultural impact evaluation, which is concerned with the impacts on and the 

influence exerted upon archaeological remnants, sacred locations, traditions, and the like. In 

contrast to environmental impact assessments, social impact evaluations frequently make use 

of unstructured data and may focus more on subjective aspects of a situation. As a result, it has 

been called "soft" and inaccurate, both of which are criticisms that have been levelled against 

it. However, qualitative data, provided they are collected in an impartial manner, can be equally 

beneficial for a variety of applications.  

 

Quantifying certain aspects of the problems that social impact evaluation addresses can be 

challenging. For instance, a sense of connection, community consistency, the lifestyle of a 

society in a particular location, feelings of safety within the society, the local pride of certain 

societies, the willingness to innovate at the entrepreneur level, and the assessment of both 



102 
 

dangers and opportunities. On the other hand, these are factors that a superintendent of the 

environment needs to be aware of. The cultural impact assessment and the social impact 

assessment both consider how a potential or existing activity might influence people's ways of 

living and their perspectives. 

 

15.7 Social Impact Assessment - Emphasis on Reflective Analysis 

Even though historians and social environmental scientists had been researching social effects 

for a long time before environmental impact assessment and social impact assessment were 

developed, the focus was almost always on introspective analysis. The tendency of other areas 

of social research to centre on causative analysis is what distinguishes social impact assessment 

from other disciplines of social research. The primary emphasis of social impact assessment is 

on projection, planning, and decision making. The temptation to conduct one's own 

environmental impact assessment or even a social impact assessment is not something that 

environmental managers should allow themselves to entertain. Nevertheless, it is essential to 

be acquainted with the benefits and drawbacks of impact assessments in order to be in a 

position to commission subcontractors, to comprehend the findings, and to detect errors and 

misuse. 

 

15.8 Social Impact Assessment – A Touch of Social Discipline 

Methods and techniques utilised in social impact assessment are derived from a variety of 

disciplines, including social welfare, sociology, behavioural geography, social psychology, and 

social anthropology, among others. Due to its diversity, complexity, and relative absence of 

funding, social impact assessment has become less standardised and has spread more slowly 

than environmental impact assessment.  

 

One reason under consideration is that social impact assessment is too theoretical, too 

descriptive, not analytical and explanatory, poor at prediction, predominantly applied at the 

local scale, and likely to delay development. Therefore, it is typically challenging to compare 

successive investigations. Despite this, it can assist in ensuring that initiatives, programs, and 

policies generate fewer socioeconomic issues. It can guide the management of social change 

prior to the implementation of proposed developments and has the potential to unite multiple 

disciplines and categories of decision-makers. The socio-economic component of the 

environment is distinct from the biophysical component in that it can anticipate change. It is 

also adaptable if a suitable planning procedure is in place.  

 

Individuals or groups within a population are more often than not inconsistent in their 

responses, which makes population-level responses more variable. There may also be 

differences in the timing and severity of the effects on various segments of society, some of 

which may be particularly susceptible. Similar to environmental impact assessment, various 

stages of a policy, programme, or project cycle may generate distinct socio-economic or socio-

cultural impacts. It is also essential to adopt a sufficiently broad perspective, as social impacts 

may not necessarily be felt simultaneously at the individual, family, community, regional, 

national, and international levels. Similar to environmental impact assessment, social impact 

assessment has been utilised more frequently at the project level than at the program, plan, or 

policy level. Like environmental impact assessment, social impact assessment must identify 

unintended and irreversible effects. 

 

The instruments and methodologies utilised by social impact assessment include social 

surveys, questionnaires, interviews, census data, operations research, systems analysis, social 

cost–benefit analysis, marketing and consumer information, field research by social scientists, 
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etc. Behavioral psychologists are frequently involved in social impact assessment in order to 

determine issues such as probable reactions, whether tension has been or will be experienced, 

and what comprises a sense of well-being, etc. The social impact assessment equivalent of an 

environmental impact assessment baseline study is the creation of a social profile to determine 

what might change and what would likely occur in the absence of the proposed development.  

Direct and indirect methods of field research are distinguishable. During normal times or times 

of duress, direct observation of human behaviour can be conducted openly or discreetly. 

Indirect observation includes the examination of changes in social indicators, patterns of 

flattening, telephone inquiries made to selected members of the public, historical records, 

property prices, and so on. Using demographic, employment, and human well-being data, it is 

possible to track the evolution of communities. Consequently, social impact assessment is 

frequently community-oriented. 

 

15.9  Social Impact Assessment – Evolvement of Several Interest Groups 

Social impact assessment has garnered a great deal of attention from disparate interest groups. 

It includes an evaluation of who benefits and who suffers among locals, the region, the 

developer, metropolitan elites, and shareholders of multinational corporations. It involves the 

evaluation of the effects of development actions on community structure, institutions, and 

infrastructure, as well as the forecasting of changes in the conduct of the various groups in the 

affected society or societies. It endeavours to predict changes in established social control 

mechanisms as well as changes in behavior, attitude, local norms and values, fairness, 

psychological environment, social processes, and activities. Awareness is also sought for the 

assessment of demographic impacts, whether employment and other opportunities will 

decrease or increase, and health impacts.  

 

The pursuit of sustainable development necessitates trade-offs with negative social and 

economic effects. Therefore, it is preferable that they be anticipated and averted. In addition, 

it is essential to determine if there are any social institutions or movements that could promote 

or impede sustainable development. Without supportive social institutions, it is likely that 

sustainable development will fail. Occasionally, a multidisciplinary team is responsible for 

both environmental impact assessment and social impact assessment, or there may be distinct 

specialists, or social impact assessment may be a minor subcomponent of environmental 

impact assessment or environmental auditing. Regardless of the option chosen, the social 

impact assessment should be conducted by qualified, professional social scientists who are 

familiar with the local population. Road construction, thriving communities, indigenous 

peoples impacted by development, large projects, land-use decision making, and tourism 

development projects have been the most common applications of social impact assessment. 

 

15.10 Ecological Impact Assessment 

The ecological impact assessment considers how organisms, not humans, will be impacted by 

a given activity.  Environmental impact assessment focuses on the predicted and actual effects 

of change, whereas ecological impact assessment is concerned with determining the condition 

of the environment. The application of ecological impact assessment to biodiversity loss is 

becoming increasingly important. The ecological impact assessment may use specified 

ecosystem components as indicators or rely on ecosystem modelling. The function of an 

ecosystem can be complicated and is frequently inadequately understood, making precise 

assessment difficult.  

 

The objective of habitat evaluation is to determine the suitability of an ecosystem for a given 

species or the affect of development on a habitat. Multiple habitats may be impacted by a 
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development, in which case each habitat is handled separately. Land-use planning is a process 

that can operate on a local, regional, or national scale. Land capability assessment, land 

appraisal, land evaluation, land suitability assessment, and terrain evaluation all contribute to 

land-use planning. A land-use survey depicts the current state of affairs, as opposed to a 

capability classification, which looks to the future. There are numerous methods and 

approaches to land capability. Frequently, the approach to land-use planning implemented by 

a country depends on its politics. Land-use planning is widely regarded as a valuable 

component of indicators or ecosystem modelling. The function of an ecosystem can be 

complicated and is frequently inadequately understood, making precise assessment difficult. 

 

15.11 Environmental Assessment of Potential Development 

The objective of an evaluation of the environment is to determine the suitability of an 

ecosystem for a species or the influence of development on a habitat. Multiple habitats may be 

impacted by a development, in which case each habitat is handled separately. Land-use 

planning is a process that can be carried out on a local, regional, or national scale; land 

capability assessment, land appraisal, land evaluation, land suitability assessment, and terrain 

evaluation all contribute to this process. A land-use survey depicts the current state of affairs, 

as opposed to a capability classification, which looks to the future.  

 

There are numerous approaches and methodologies for classifying land capability. Frequently, 

the approach to land-use planning implemented by a country depends on its politics. Land-use 

planning is widely regarded as an important component of environmental impact assessment 

and the pursuit of sustainable development, and environmental impact assessment can inform 

land-use planning. Frequently, the two are inadequately incorporated in practise. In the 

production of a land capability classification or land evaluation, land capability assessment, 

land evaluation, and land appraisal typically take a proactive approach comparable to 

environmental impact assessment.  

 

Some approaches take into account a variety of factors, including the concept of carrying 

capacity, while others consider only soil characteristics and slope. The final product is a 

description of landscape units in terms of their inherent capacity to produce a variety of plants, 

animals, and other organisms; it is also likely to reflect government development objectives, 

market opportunities, labour availability, and public demands. 

 

15.12 The Assessment of Agroecosystem Zones 

Since then, the concept of agroecosystem zones has been promoted to provide a framework for 

contemplating a variety of parameters over a limited planning horizon in order to promote 

sustainable development. An agroecosystem is an ecological system that has been modified by 

humans to produce food or commodities, which typically results in a loss of biodiversity. 

Assessment of agroecosystems aimed for a swift multidisciplinary diagnosis that incorporates 

ecological and socioeconomic concepts and parameters. It takes into account not only the 

agricultural system, but also household characteristics and regional, national, and even 

international factors that are likely to impact the local community. The area under consideration 

is zoned, using a land-use survey or land capability evaluation frequently. Assessment of 

agroecosystems must be approached with caution because it can result in overly simplistic 

interpretation. 

 

15.13 The Assessment of Farming Systems Research 

Applied to agricultural research and development, farming systems research is an open-ended, 

iterative, multidisciplinary, holistic, continuous, farmer-centered, dynamic process. There is no 
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single method, but all approaches share certain fundamental steps, such as classification, i.e., 

the identification of homogeneous groups; diagnosis, i.e., the identification of limiting factors, 

opportunities, threats, etc. for the target group; generation of recommendations, i.e., which may 

require field experiments, pilot studies, and/or research station work; implementation, i.e., 

typically working with an agricultural extension service; and evaluation, i.e., which may result 

farming systems research is a systems approach applied to on-farm research, and it is promoted 

as a means of increasing farmer participation in development and generating enhanced and 

appropriate methods and technologies. agricultural systems research examines factors that may 

be beyond the control of the agricultural community, such as global trade issues, global climate, 

etc. Unless some 'off-the-shelf' input is available, agricultural systems research typically takes 

a considerable amount of time, typically two years, and sometimes five to fifteen years or more.  

 

There is substantial overlap between agroecosystem assessment, agricultural systems research, 

and participatory assessment approaches, such as rapid rural assessments. These instruments 

can evaluate the current situation and help predict future opportunities and challenges. A 

participatory assessment approach seeks rapport and participation from those being surveyed, 

and shares data with them. The objective of a participatory assessment approach is to extract 

information as quickly as feasible. Participatory assessment and monitoring is qualitative 

research or survey work that seeks a comprehensive understanding of a community or situation. 

comprehension of a group or circumstance. Rapid rural appraisal is a family of approaches, 

primarily centred on land capability assessment, that strive to include or involve locals in the 

process and reduce preparation time and costs. It is a methodical, semi-structured activity 

conducted in the field by a multidisciplinary team in order to acquire new information and 

hypotheses about rural life as rapidly as possible. comprehension of a group or circumstance. 

 

 

15.14 The Assessment of Participatory Rural Appraisal Approaches 

Participatory approaches to rural appraisal aim to enable locals to share, improve, and evaluate 

their knowledge of life and conditions, as well as to plan and act. Rapid rural appraisal extracts 

information, whereas participatory rural appraisal shares it and seeks rapport. Environmental 

impact assessment can be conducted more effectively if multidisciplinary team studies and 

public participation are prioritised. However, there has been a tendency to highlight the benefits 

of rapid rural appraisal and participatory rural appraisal while downplaying the potential 

difficulties. Rapid urban environmental assessment has been devised to accommodate the need 

for rapid data collection in urban environments. Given the tremendous growth of cities and the 

potential human and environmental problems that may arise, the development of these 

techniques and instruments has been relatively sluggish. 

 

15.15 Concept of Livelihood Assessment 

Frequently, assessing people's means of subsistence is essential to enhancing environmental 

protection, combating destitution, and reducing their susceptibility. The focus has primarily 

been on rural livelihoods, but there is also some interest in urban poverty. The purpose of 

assessment is to determine how organisations make a living, how they can be disrupted, and 

the potential for enhancing and securing livelihoods. The environmental manager is also 

interested in assessing how people perceive and interact with their environment, as well as the 

general relationship between livelihood and environmental quality. The pursuit of sustainable 

development almost always requires an understanding of subsistence. Initiated by social 

scientists and agricultural extension or healthcare personnel, these instruments collect data on 

land use, tenure, access to vital and useful inputs, marketing of produce, and other pertinent 

socioeconomic and environmental issues. 
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15.16 The Concept of Vulnerability Assessment 

There are indications of a developing interest in predicting the vulnerability of individuals to 

physical and socioeconomic changes. Concern about global climate change and recent volcanic 

eruptions, earthquakes, hurricanes, droughts, and tsunamis have contributed to this interest. 

The number of impoverished individuals is increasing, and in general, poverty heightens 

vulnerability. As a result of urbanisation and population growth, people are increasingly 

concentrated, congested, and unable to evacuate or locate sustenance locally if normal 

conditions are disrupted.  

 

As was the case for a considerable amount of time with microchips, a handful of factories 

supply the world with a number of critical products, and if these are disrupted, the impact could 

be global. A number of contemporary developments make societies less adaptable and, 

consequently, more vulnerable. A key component of any strategy for sustainable development 

should be a comprehensive vulnerability assessment and ongoing monitoring. This should 

inform efforts to decrease vulnerability and enhance adaptability. 

 

15.17 The Concept of Forecasting in Environmental Management  

Forecasting is a crucial component of planning, programme development, and policy 

formulation. As is the case with much of the current global warming debate, there may be ways 

in which the prediction of future scenarios can influence public opinion and prompt preventive 

action. Since prehistoric times, many people have used various forms of forecasting to 

determine when, where, and what to pursue, where to reside, to make agricultural decisions, to 

engage in migrations or warfare, and much more. Traditional forecasts may be accurate, but 

these methods frequently lack objectivity and frequently rely on divination, sorcery, and 

superstition. Since roughly the middle of the eighteenth century, forecasting in developed 

societies has been founded on rational observation, trend projection, and hindsight knowledge.  

 

During World War II and the Cold War, the finance, investment, and insurance industries 

developed hazard and risk assessment methodologies, while military tacticians attempted to 

predict potential outcomes. Time-series data can be used as a foundation for projections, and 

key indicators can be monitored for early warning or modelled for forecasting. Models are 

utilised to comprehend complex situations and predict future scenarios for extrapolating trends 

and informed speculation. Models are also useful for assessing the effects of a variety of 

developments, such as altered land use, effluent discharges, global climatic change, 

modification of river channels, estuarine conditions, coastal erosion, agricultural chemical 

impacts, acid deposition, etc. Models include physical models (, statistical models, computer 

models, systems models.  

 

In the early 1970s, futures modeling, futures research, and "futurology" gained popularity. In 

the 1990s, a consequence examining how accurate the warnings had been emerged.  Futures 

research is frequently difficult, frequently imprecise, and frequently unreliable. It must 

accommodate both gradual and abrupt changes caused by new inventions, shifts in attitude, 

environmental modifications, etc. The further into the future one attempts to make predictions, 

the less likely they are to be accurate. Futures research yields beneficial results, but they must 

be interpreted with caution. Evaluations of the technique indicate that it is a valuable strategy, 

but one that has frequently been inadequately implemented. It is essential to carefully select 

the experts to avoid voids or bias, and to ensure that the queries they are asked are not too 

narrow, lest their expertise be constrained and lost. If assessors are permitted to propose other 

assessors, bias may be introduced. 
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15.18 Environmental Risk or Hazards Assessment Management 

Environmental risk management requires an accurate and current assessment of hazards and 

risks. In light of the Bhopal and Chernobyl disasters, as well as natural disasters such as floods, 

earthquakes, and the 2005 Indian Ocean tsunami, the significance of hazard and risk 

assessment hardly needs to be emphasised. A neglected aspect of risk assessment has been the 

threat posed by natural hazards with lengthy intervals between occurrences until recently. A 

number of extremely real dangers of enormous proportions have never occurred in recorded 

history, so even when experts warn of them, they receive little attention.  

 

A hazard is an event or source of perceived peril that threatens life, property, or both.  A disaster 

is the actualization of a hazard, and a catastrophe is a calamity of exceptional severity. One 

could say that the objective of hazard assessment is to identify items that cause cause for 

concern. Natural hazards, such as flood, tempest, tsunami, locust infestation, etc., are typically 

the focus of risk assessment. In addition to posing threats, human activities can trigger natural 

disasters and alter the susceptibility of the environment, fauna, and humans to them. Some 

individuals classify risks as natural, quasi-natural, and human-made. 

 

15.19 Problems faced by Risk or Hazard Management 

Assessing what is permissible is a challenging aspect of hazard or risk assessment, and to some 

extent environmental impact assessment. Even within a single society, distinct groups may 

perceive and evaluate hazards and risks differently, and their susceptibility can vary widely. 

Often, the perception of risk is not based on rational evaluations. People have irrational 

reactions to or apprehension of certain things, whereas they have little anxiety of other, possibly 

more dangerous hazards. Different classes, age groups, and religions and sexes are liable to 

have diverse risk perceptions.  

Much depends on prior exposure or media-based awareness. Perception also varies from person 

to person and over time for any given group. In general, people are more concerned about the 

immediate future than they are about the distant future or concentrated dangers. Some threats 

attract more attention than others. If people believe they are in control as car drivers, for 

example, they are likely less concerned than they would be as train passengers, despite the fact 

that a motor vehicle disaster poses a much greater risk. When confronted with a hazard or risk, 

people's responses can vary significantly due to the influence of media and belief. 

 

15.20 Management of Future Environmental Threats and Disasters 

Some dangers become apparent through research rather than catastrophe; for instance, the 

problem of stratospheric CFCs and the rise in global CO2 concentrations. An ever-increasing 

number of hazards are human-caused or -induced; therefore, technology assessment is crucial. 

These include asbestos, pollutants that disrupt fertility and gender, nuclear materials, and 

bioengineering, among others. Government agencies, international organizations, and non-

government organisations evaluate the safety of consumer products and services.  

 

In a globalising world, consumer protection must have a transnational perspective. 

Governments, international agencies, and non-government organisations are responsible for 

monitoring employee health and safety beyond national borders. Behavioral psychologists, 

health and safety specialists, anthropologists, and risk or hazard assessors have produced a 

growing body of literature on risk and hazard perception. The assessor may classify hazard or 

risk based on criteria such as minor or severe, infrequent or frequent, localised or pervasive, 

and may estimate the value of a life to balance against risk probability and risk avoidance costs. 

The Bhopal disaster in India raised the question of whether citizens of wealthy nations are 
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accorded a superior life value. Public participation in risk and hazard assessment can be 

problematic. Predictions may involve companies that do not wish to share the results of their 

experience or research, or governments that wish to conceal strategic information or activity 

from the public or certain groups (e.g. terrorists). 

Risk is the possibility or probability that a peril or hazard will occur, and risk assessment is the 

process of identifying objectively the frequency, likelihood, causes, extent, and severity of 

exposure to people, things, or activities. Thus, there is a danger of drowning when traversing 

the Atlantic, but the risk is greater when travelling by rowboat than by commercial aircraft or 

cruise ship. Risk assessment, evaluation, and analysis are imprecise terms. It considers risk and 

susceptibility. How individuals respond to risk and their exposure pattern. Risk assessment is 

defined as "the process of assigning magnitudes and probabilities to the adverse effects of 

human activities, such as technological innovation or natural hazards." It entails identifying 

hazards, estimating the probability of their occurrence, evaluating their consequences, applying 

these findings to assess risk, and presenting the conclusions, ideally with an indication of the 

estimate's reliability.  

 

Hazard and risk assessments are not precise disciplines. Risks may be predicted differently 

based on varying assessments, and some risks may be disregarded. The environmental manager 

must ultimately exercise judgement. Risk assessment may proceed to identify coping strategies 

or determine how much individuals are willing to pay to avoid a risk. Some view risk 

assessment as the evaluation of community attitudes towards risks. It is possible to divide risk 

assessment into two categories: those concerned with risks to the environment or biota and 

those concerned with risks to humans. Typically, risk assessment includes risk identification, 

risk estimation, characterization and level determination, and risk evaluation assessment of 

probability of occurrence, consequences, etc. Risk assessment examines the effects, pathways, 

or factors involved, such as toxicity laboratory investigations. Frequently, risk assessment 

involves evaluating threats against benefits, such as the risk of asbestos-related illness versus 

its value as a fire retardant. 

 

In addition, risk assessment is an analytical tradition, not a legal definition, with centuries-old 

roots in the actuarial, investment, and insurance professions, which has spread to engineering, 

the development of new materials, especially chemicals, pharmaceuticals, and biomedical 

innovations, economics, healthcare, and criminology. Risk assessment may also involve 

screening a new product or activity to ensure that it is secure for the user and the environment 

prior to its release for general use, i.e. laboratory or test-bed assessments. Before providing 

coverage or financing, insurance companies and financiers must assess risks. Administrators 

use risk assessment to reduce the likelihood that they will be accused of negligence if 

something goes awry, as well as to plan for contingencies. 

 

Not a forecast, but a probabilistic recurrence, such as a one in fifty-year possibility of a severe 

flood in Punjab, India. The probability estimate data can be used to create a zoned map that 

can be used to determine land-use or building regulations, select transport routes or site 

infrastructure, and prepare contingency or emergency procedures such as hurricane shelters, 

tsunami protection walls, and early-warning systems.  

 

Some hazards appear abruptly, while others may be evident or simple to overlook. Included 

among the well-developed areas of risk assessment are ecological risks, health risks, 

technological risks, and industrial risks. Similar to environmental impact assessment, risk 

assessment is typically applied at the project or process level, although it can also be used at 

the policy, plan, and programme levels. Environmental risk assessment is a subfield of risk 
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assessment that aims to assess environmental hazards caused by industrial activity and other 

developments. Another subfield, ecological risk assessment, endeavours to define and quantify 

hazards to non-human biota, i.e. the likelihood of adverse change in an ecosystem due to human 

activity. 

 

15.21 The Concept of Health Risk Assessment 

Health risk assessment is a swiftly expanding discipline that may entail assessing the risk posed 

by refuse disposal, workplace environment, employment activities, pollution, tension, etc. 

Alternately, it may be much more health-oriented and administered by medical and related 

personnel. In developed nations, where damage claims are on the rise, there is an incentive for 

preventive assessment. Fears of global warming have prompted assessments of future disease 

patterns influenced by climate change. However, this is difficult due to the numerous variables 

involved in disease transmission and determining human or animal susceptibility. Fears of 

Covid-19 in 2020 prompted numerous governments and organizations, such as the World 

Health Organization, to exchange information and prepare for the pandemic. 

 

15.22 The concept of Technology Assessment 

Technology assessment or technical evaluation investigates the effects of technological 

innovation created by humans. It seeks to determine whether equipment and techniques will be 

effective and what their potential effects may be. This may involve the evaluation of use 

impacts in order to inform decision-making and elucidate issues and opportunities. 

Environmental impact assessment and technology assessment follow a similar path and may 

involve evaluation of indirect and cumulative impacts. It involves the systematic study of the 

environmental and social effects of introducing, expanding, or modifying a technology. 

 

Impacts of technology can be the result of technology failure, operator failure, poor 

maintenance, poor design, defective installation, terrorism, natural or human accident, or 

adaptations necessitated by the innovation. Not surprisingly, assessment professionals are 

frequently engineers, so socioeconomic concerns may not be adequately addressed. 

Consequently, the proliferation of mobile phones, which has had a significant socioeconomic 

impact, has received scant attention. The prevalent focus has been on injury and mortality. 

However, there is now a growing interest in civil liberties and the social implications of 

technological innovation.  

 

In the pursuit of sustainable development, technology assessment is crucial for identifying 

threats and promising development trajectories. A known potentially hazardous activity, such 

as petrochemical processing, or novel, untested technologies, chemicals, biotechnology, and 

pharmaceuticals may constitute a technology risk. Attempts to enhance agriculture, 

telecommunications, industry, transportation, and other facets of existence may constitute 

technological innovation. Industrial hazard and risk assessment evaluates primarily established 

manufacturing practises and is less likely than technology assessment proper to address 

unknowns deriving from technological innovation. The application of technology assessment 

to fine-tune new technologies, including biotechnology and genetic engineering, is gaining 

popularity. Developed nations employ it for long-term strategic planning and as an early 

warning system.  

 

There is a tendency for technological hazard to be exported to countries with less stringent 

laws, monitoring, and enforcement, as well as less knowledgeable administrators and 

regulators. Such exporting may entail large quantities of money, making objective evaluation 

difficult. The activities of nongovernmental organizations, professional organizations, labour 
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unions, and international agencies have increased awareness of the importance of assessment. 

15.23 Impact of Computers on Assessment Systems 

There have been initiatives to automate the surveillance and evaluation of impact identification. 

As impact assessment becomes more intricate and onerous in an effort to be more global and 

adaptable, computerisation becomes increasingly vital. Additionally, computer techniques 

have been used to interpret impacts. Better microcomputers and software have enabled the 

execution of impact assessments, expert systems, environmental information systems, and 

models. To reduce the risk of unintentional or intentional errors or unauthorised disclosure, the 

application of computing should be transparent.  

 

Accidents such as the catastrophe at Chernobyl have prompted a number of nations to 

cooperate and establish joint rapid impact assessment and data exchange systems. These are 

essential for addressing rapidly escalating transboundary issues, such as airborne pollution. 

Once perfected, expert systems or knowledge-based systems can be useful as a supplement to 

trained assessors, not as a replacement. However, they may require extensive research and 

development time. They are particularly useful when programmes are fully developed, there is 

a lack of expertise to conduct evaluations, and public participation could be enhanced. 

Additionally, they are utilised for environmental planning, eco-audits, and environmental 

management. The strategy entails the creation of a computer programme that retains a corpus 

of knowledge and uses it to execute tasks that are typically performed by a human expert, such 

as impact or risk assessment. 

 

15.24 Environmental Impact Assessment - The Proactive Approach 

Environmental management has adopted a more proactive stance. This is primarily motivated 

by a desire to establish sustainable development, as well as by disasters that have proven costly 

and aroused broad public concern. Therefore, more emphasis must be placed on the prediction 

and evaluation of future scenarios, the selection of optimal strategies, and so on. There is a 

shift from piecemeal approaches to more standardised and accredited measures, as well as from 

individual project and local focus to one that is more strategic, integrated, and even global. 

Rarely are impact assessments and forecasts of future scenarios accurate and complete.  

 

The environmental manager must exercise prudence and investigate multiple lines of evidence. 

Ideal instruments and strategy should be adaptable and flexible. Predictive tools can pose 

difficulties. Environmental Impact Assessments and social impact assessments, as well as 

hazard and risk assessments, can create a false sense of security. This is due to the fact that 

they are flawed and primarily provide a transient view, with limited coverage in time and space. 

Additionally, it is challenging to reliably identify indirect and cumulative effects. The 

unexpected must be anticipated. 
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Chapter 16 

 

 

 

Standards and Indicators in respect of 

Environmental Management and Sustainable Development 

 

16.1 Standards 

One way to describe a standard is as an example of something that is recognised or sanctioned 

by a significant number of people and serves as a point of comparison for similar things. 

Standardization enables meaningful assessment, data interchange and comparison, improves 

the impartiality of judgment, assists in the identification of important boundaries and limits, 

and provides support for negotiation, law making, and comparison. There are three primary 

categories that can be used to categorise environmental standards: those that are concerned 

with protecting human health and safety, those that are concerned with preserving 

environmental quality, and those that are concerned with the quality of consumer goods. 

Monitoring, modeling, accounting, and environmental management systems are all helpful in 

ensuring that continuing goals are established and met, checking progress, and alerting users 

to potential issues and opportunities. The establishment of benchmarks and subsequent 

reviewing and stocktaking based on those benchmarks are made possible by standards. 

 

Standards have been around since the beginning of humanity. Our forefathers established units 

of measurement, currency, and quality assurance guidelines for the products that they 

produced. There is some crossover between standards and guidelines. The latter are 

explanations of best practices, procedures, and possibly even purposes and goals that have been 

reviewed, authorized, and standardised. Some people view a benchmark as nothing more than 

a level that can be pursued, while others see it as a way landmark that can be used to evaluate 

progress, conformance, or standards. When converting from one system to another that uses 

comparable indicators, the translation can often be accomplished through the use of simple 

mathematics. 

 

 However, in some cases, the indicators are not readily comparable, and in other cases, the 

methods of data collection are more or less distinct; as a result, it may be challenging to make 

even a general comparison. Another issue is that a standard that works well in a country with 

a temperate climate might be completely useless in countries with a muggy tropical climate, 

mountainous countries, or frigid regions if it is implemented there. There are still tropical 

nations that adhere to construction standards that were handed down from temperate imperial 

powers. These standards require rooftops to be able to withstand precipitation. Research on the 

structure and function of the environment, as well as monitoring of global circumstances, is 

made more challenging in the absence of global standards. As the study of environmental 

problems advances, there is a growing need for new guidelines, for instance to determine what 

constitutes "safe" amounts of chemical contamination or radioactivity, or to address the issue 

of genetically modified creatures. The procedure is continuing and involves a wide variety of 

universities and standards organisations from both the United States and internationally. 

 

In order to differentiate between the various categories of individuals, new criteria are currently 

being formulated. There are many different approaches to establishing a standard, and each one 

has a unique set of benefits and drawbacks. As a consequence of this, it is essential for an 

environmental manager to have a solid understanding of the attributes of a standard, as well as 
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the amounts that it measures and the accuracy of the observations. Standardization is required 

for both the data acquisition techniques and the units that have been decided upon. When the 

same meteorological observations are taken in the shade of a building as they are in open 

countryside or at different periods of the day, the findings are quite different, making 

comparison challenging. The collection of data is frequently very costly. Avoiding collecting 

data that is not well concentrated or comprehensive is therefore very essential, and it is a good 

idea to first "scope" the problem to determine what should be evaluated and how it should be 

assessed. After a standard or benchmark has been decided upon, it is essential to memorialise 

it, and it should be amended or substituted, if necessary. 

 

Consumer goods for food standards, electrical safety, electromagnetic radiation safety, 

pharmaceutical products, transport safety and quality, and disclosure of information to the 

public are some of the areas of activity that make use of standards. Other areas include the 

control of pollution, the pursuit of sustainable development, health and safety, public hygiene 

and health, especially domestic water supplies, sewage and waste disposal, and the disclosure 

of information to the public. If they are not implemented in a fair and consistent manner, 

standards are of little use. An additional challenge is that standards may occasionally, or even 

frequently, be lowered, and this is typically done for financial or strategic purposes. 

 

16.2 Indicators 

The is widespread confusion in practice as to which indicators to choose from the vast universe 

of sustainability indicators that not only transparently reflect performance but also represent 

the most widely used sustainability guidelines (Amir Hassein Rahdari and Ali Asghar Anvary 

Rostamy). Indicators are frequently used in standard setting. That is, things that can be 

evaluated reasonably readily, have particular significance, and point out something, such as the 

level that has been achieved, quality, stability, or susceptibility. Indicators are used extensively 

in the attempt to evaluate whether or not a situation is growing better or worse, and this practise 

also applies to sustainable development.   

 

Research conducted solely at a workstation quickly reveals that there is a huge variety of 

markers, including living species with known vulnerabilities that can be used to demonstrate 

heavy metal contamination, acid accumulation, frost prevalence, soil quality, level of livestock, 

and a great many other things. If there is something that needs to be measured, there is probably 

already at least one predictor for it that can be discovered simply by doing some research in a 

library. The possibilities of this happening are high. Most, if not all, disciplines, including 

ecology, economics, healthcare, environmental control, biodiversity evaluation and 

conservation, social development, and hunger assistance, as well as many others, have 

established their own indicators. Indicators are used to quantify and provide early warnings 

about a vast array of dangers, hazards, quality changes, degrees of sustainability, aesthetic 

value, and other related topics. There are subjective indicators mixed in with the quantitative 

ones, and because there are so many of them. 

 

One issue with indicators is that it can be challenging to set them up in such a way that they 

are always evaluated in the same manner, and another issue is that it can be challenging to 

validate them. Indicators should ideally be responsive, but not to the point where they produce 

erroneous positives or negatives. It should respond quickly, reliably, and clearly, and if at all 

feasible, it should be inexpensive and simple to operate. An indicator may take the form of a 

single thing or a single occurrence, such as a particular tree that demonstrates that the land is 

fruitful. A chemical or endocrine test kit, similar to a pregnancy test kit, may display a change 

in appearance in response to the presence of a specific substance. 



114 
 

 

Monitoring frequently makes use of bioindicators and biomarkers as analytical tools. The plant 

or animal species in question are ones whose sensitivities and inclinations are well known. 

 

16.3 Benchmarks 

In addition, the benchmarks offer reference points that can be used to evaluate something else, 

they can be used to establish minimal objectives, and they can be used as a means of sharing 

and encouraging good practises. The comparison of one circumstance to another is another 

useful application of benchmarking. The process of benchmarking can make use of a wide 

variety of instruments. One of these methods is known as trend analysis, and it includes 

tabulations of data arranged in time series. These tabulations make it possible to evaluate 

patterns of change, and they may also include some predictions of the future. Performance 

evaluation is another area that could benefit from trend research. There are a variety of 

organisations that provide benchmarking materials and guidelines. 

 

The word "eco-labelling" refers to a type of standard that is increasingly being applied to 

products in order to identify the degree to which those products affect the environment. The 

customer has the ability to compare various products and, ideally, purchase those that have the 

lowest environmental impact. For the sake of objectivity, the classification is performed by a 

number of different impartial evaluators. The effect of the product or service is the primary 

emphasis, while the affects of manufacturing or reprocessing are discussed only briefly. In this 

regard, policing and standardisation are in need of some improvements. 

 

A gauge that can be used to indicate worth, quantity, or location is referred to as an index; the 

multiple form of this word is indices. A number on an indicator gauge of pollution could be 

referred to as a standard. While some predictors are accurate and trustworthy, others are not as 

much so. Researchers in ecology and geography have been looking into critical indicators, 

which are singular parameters that can tell you whether or not a particular environment or way 

of life can thrive. Typically, this refers to a factor such as the availability of water or the level 

of congestion. The idea that an ecosystem can only support a certain population abundance of 

a given species underpins the concept of carrying capacity.  

 

16.4 Sustainable Development Indicators 

Indicators of sustainability shed light on the true fundamental causes of environmental damage 

and help prevent the squandering of effort that would otherwise be put towards addressing 

symptoms or pursuing superficial remedies. Because there is no universally accepted 

understanding of sustainable development, there are many distinct approaches that can be taken 

to achieve this goal. It is challenging to produce an indicator that is universally recognised to 

evaluate it because the beginning point and the difficulties change from site to site. It is doubtful 

that adding new dimensions to previously defined economic, social, and environmental 

indicators will provide an accurate picture of the state of the world's efforts towards sustainable 

development because doing so requires the accurate projection of the behaviour of intricate 

socioeconomic and physical systems. There is a good chance that a number of indicators will 

end up being established based on various interpretations of what is considered to be of the 

utmost significance. In most cases, combination indicators have taken the position of indicators 

with a single component. 
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Chapter 17 

 

 

 

Measuring of Environmental Management and 

Sustainable Development 

 

There is a wide variety of equipment and approaches available to measure and establish one's 

goals and objectives. Some of them were initially established by people working in disciplines 

such as strategic planning, military strategy, policy research, public relations, business 

management, and a great number of other areas. The problem is that, rather than incorporating 

environmental managers' feedback from the very beginning, goals and objectives are 

frequently established before they are discussed with environmental managers. When this is 

the situation, finding solutions that are sufficient may be challenging. The decision-making 

process for most goals and objectives begins with some form of interaction between 

stakeholders, potentially all of them but more likely just the influential ones, and is typically 

followed by some form of "brainstorming."  

 

A straightforward session of brainstorming can be done via teleconferencing or email at low 

cost and in a short amount of time. It is possible that the brainstorming exercise will comprise 

of workshops with representatives of stakeholder groups or specialists, or else consultations 

with focus groups may be conducted. One definition of a focus group describes it as a 

"relatively informal meeting with stakeholders in which the observer prompts discussion in 

some limited way but listens in essence." Focus groups are a slightly more effective instrument 

for brainstorming because they use controlled feedback to get a collection of various 

viewpoints than traditional brainstorming does. This instrument is helpful when there is data 

that is not at its optimum level, and it can be carried out through the use of e-mail or tele-

conferencing. 

 

When coming up with ideas, environmental managers should make it a point to keep in mind 

the restrictions imposed by the facts at their disposal. It is possible for a recognised danger or 

opportunity, as well as international or national agreements or principles, to serve as the 

impetus for beginning the search for goals and objectives. After the first set of goals and 

objectives have been established, they can be validated and improved with the help of some 

straightforward tools. 

 

17.1  Techniques and Methods  

A way of confronting a challenge in a systematic and organised fashion is known as a 

technique. A particular application of a tool or tools for the purpose of gathering data, assessing 

data, displaying data, testing data, extrapolating from data, and assisting select a course of 

action, among other things, is referred to as a technique. 

 

There is a lot of duplication going on here. A proactive strategy is becoming increasingly 

popular, which has resulted in a shift towards more proactive approaches being taken to 

method, technique, and instrument selection. There is also a preponderance of concepts and 

ideals that have been appropriated from countries that have already established. For example, 

administrators conferring with the public and being responsible for their actions, recognition 

of the principle that the polluter should pay, and a willingness to achieve sustainable 

development. Now that we've got that out of the way, we can focus on the tasks at hand, which 

include modeling, monitoring, an assessment of the data that's already been collected, 
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establishing standards, and coordinating. Using danger and risk assessment, effect assessment, 

modeling, projections, and the application of observational knowledge, we have already 

addressed the preemptive identification of threats, boundaries, problems, and opportunities. 

 

17.2 The Sources of Techniques and Methods  

Methods, strategies, and instruments are frequently taken from other fields of study and 

modified to fit the needs of the current one. There are instances when instruments that have 

been tried and verified are made accessible "ready to use." Sometimes a specialised consultant 

is brought in, or the environmental manager might have to put together a toolbox and think of 

a strategy on their own, and if the issue is uncharted territory, investigation might be required 

to come up with a solution. It doesn't matter if the method, technique, or instrument has been 

tried and tested before or if it's brand new; they all need to be evaluated and concentrated. The 

conduct of preliminary research and trial trials ought to be an essential component of the routine 

practise of environmental management. They are frequently ignored because of the temptation 

that exists to find solutions to problems as quickly and cheaply as possible. There are instances 

when it is best to have things managed by specialised organizations, commercial specialists, or 

educational advisors.  

 

A cursory examination of the Internet or any publication reveals an enormous growth in the 

provision of these services. Nevertheless, there are drawbacks associated with using specialists. 

The specialists are typically engaged for the shortest amount of time feasible, and by the time 

a problem arises, they have already moved on and are no longer accessible. Sometimes they 

look for early completion incentives, which can frequently, and even realistically, lead to a 

reduction in care and prudence. 

 

17.3 The Results may be Biased. 

Management guidelines are mostly assessment tools provided by firm and research institutions 

specialized in CSR and sustainability issues to help managers to assess the performance and 

status quo of their organizations against social, environmental and governance metrics and 

indicators and implement their sustainability plans (Amir Hossein Rahdari and Ali Asghar 

Anvary Rostamy). 

 

In order to prevent conflict and improve their chances of being awarded additional contracts in 

the future, the professional might describe what they believe the commissioning authority 

wants to hear. It's possible that consultants are "outsiders" who aren't acquainted with the 

environment, the socioeconomic climate, or the societal context of the situation. It's 

conceivable that the pursuit of outcomes that will not stop development will take precedence 

over the pursuit of the most environmentally sound practices. 

 

17.4 The Need for Standardisation 

When it comes to environmental management, methodologies, techniques, and instruments are 

standardised as much as possible so that the findings can be readily verified and meaningfully 

contrasted with the findings of previous studies or with findings from other places. In this 

section, you will find a collection of the instruments used for environmental management 

responsibilities as well as a few of the more typical duties associated with environmental 

management. Creating terms of reference, developing tools for brainstorming, conducting 

research, conducting experimental studies, testing models, developing tools for goal 

identification, conducting collaborative evaluation, gathering traditional and local knowledge, 

verifying nearby and other pertinent examples, and performing a cost–benefit analysis.  
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The next step is to establish objectives and goals, followed by strategic planning, 

brainstorming, and a SWOT analysis. Methods for selection, including counselling 

recommendations, benchmarks, standards, tools for strategic management and planning, and 

tools for selecting among available choices. Collecting pertinent data, conducting 

questionnaires and focus groups to provide local expertise, setting up and monitoring 

instruments with witnesses, and conducting workplace research are all required steps. This 

encompasses activities such as scenario development studies, danger and risk assessment, 

environmental and social effect assessment, predictive modeling, visioning past study for 

indications of potential future development, eco-footprnting, and other similar activities.  

 

There is involvement in the provision of support for environmental management and 

standardization, as well as environmental management systems. A component of these 

responsibilities is the selection of implementation methods, which may include the law, 

taxation, surveillance measures, incentives, instruction, and advertising propaganda. 

determining the amount of financing that is necessary, determining whether or not the costs are 

proportionate to the benefits, analysing expenditure, conducting pilot studies, test projects, 

tryouts, and other types of market research studies, etc. 

 

Among the other duties are educating the general public and soliciting their feedback, 

monitoring ongoing measurement to provide statistics on progress and attempting to provide 

early notification of potential issues. Modeling can be defined as reviewing the current 

situation, looking for early warning signs of potential issues, and attempting to predict how 

unforeseen developments will most likely play out. Evaluating or assessing something can 

involve completing duties such as an eco-audit, a sustainability audit, or evaluating a project 

or initiative using evaluation instruments either during the exercise or after the exercise. Last 

but not least, but certainly not least, are the public relations, public consultation, and 

communication with business or government decision makers. These are used in a number of 

the duties listed above, including written reports and demonstrations, interviews, press reports, 

and websites, etc. 

 

17.5 Collection and Compilation of Data 

The gathering of data and its subsequent dissemination is typically the first step in any 

environmental management endeavour. Data may be roughly separated into quantifiable and 

qualitative. Each of these is available in two distinct varieties: dependable and inaccurate. A 

mathematician may find it more convenient to classify data as either parametric or non-

parametric, which essentially refers to information that can be further examined using powerful 

statistical techniques and information for which less powerful tools are available.  

 

Data should always originate from multiple sources, and multiple tools should always be used, 

so that decisions can be made based on more than one piece of information. This should be 

done whenever it is feasible. The formation of interdisciplinary teams to address issues relating 

to environmental management is becoming increasingly common. In the past, natural scientists, 

who worked primarily with numerical data, exercised a preponderant amount of influence over 

environmental management. It was thought negatively of and considered to be subjective,'soft,' 

and inaccurate to use qualitative statistics. Its application was primarily constrained to the 

social sciences. In today's world, there is an increasing number of social scientists working in 

important areas of environmental management.  

 

Additionally, there is an expectation that new developments will, to the greatest extent possible, 

be socially advantageous, and that the general public will be participating in at least some 
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capacity. It is acceptable to use qualitative data as long as it is collected accurately and its 

interpretation is handled with caution. Hard scientists frequently find themselves in the position 

of providing advice before they possess sufficient quantifiable evidence, leaving them unable 

to arrive at an impartial conclusion. Scientists and social scientists regularly collaborate on 

projects on an equitable footing, frequently in interdisciplinary teams with the goal of 

potentially developing an all-inclusive methodology. Despite this, there is still a gap, both 

quantitatively and qualitatively, between the various schools of thought, types of analytical 

theory, and data collection practises. Some scholars in the field of social studies remain 

sceptical of experimental research due to what they perceive to be a failing on the part of 

scientists to interact with the social reality. The goal of environmental management is to arrive 

at an objective interpretation by utilising both quantitative and qualitative data in the context 

of interdisciplinary teams in order to find common ground. 

 

17.6 The SWOT Analysis as a Measuring Tool 

Consider conducting a SWOT or cost–benefit analysis. The SWOT analysis is nothing more 

than a straightforward rundown of the opportunities, threats, strengths, and weaknesses that are 

connected to a particular option. The SWOT analysis is economical, straightforward, and 

quick. For the purpose of brainstorming, it is helpful because it provides a simplistic and 

somewhat subjective overview of a circumstance or proposition. The field of management 

studies was responsible for the development of the instrument, which offers a framework for 

describing a project or initiative and evaluating the efficacy of the planning action in terms of 

means and goals. It places an emphasis on the means by which objectives will be accomplished 

as well as the consequences that will result from taking action. 

 

 

17.7 The Cost–benefit Analysis as a Measuring Tool 

In some instances, a cost–benefit analysis is performed on plans, initiatives, programs, and 

policies in advance of a suggested development in order to attempt to determine the positive 

and negative effects that may result. It attempts to value effects in terms of economics, which 

can imply difficulties for evaluating environmental and social issues, and efforts to do so are 

typically indirect, making use of techniques such as opportunity costs, shadow pricing, and 

property values.  

 

A cost–benefit analysis is an instrument that is designed to assist developers in selecting the 

most appropriate development option from a predetermined group of possibilities. It is 

applicable to initiatives, strategies, programs, and policies all at the same time. The findings 

are presented in the monetary measures that were used. In practice, it is not nearly as impartial 

as many people would like it to be, and it can be challenging to assign a value to certain things. 

There is a continuous effort being made to revise and change cost–benefit analysis in order to 

improve its performance; however, none of these efforts have been successful up to this point 

in curing all of its flaws. Because individuals in developing countries are more likely to 

function outside of any official market context, cost–benefit analysis is less helpful in these 

countries.  

 

In addition, it's possible that impoverished people live their lives primarily 'outside' of the 

economic system; they utilise what they generate, and there are communities that place a higher 

value on things of a social or cultural nature than monetary ones. An examination of cost-

effectiveness looks at different ways to produce a product and chooses the one that results in 

the lowest total costs. Assessors are tasked with finding the most efficient method to meet a 

predetermined objective, such as an enhanced environmental standard. After a collection of 
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goals and objectives has been identified using these or other tools, it may be advisable to carry 

out a trial study. 

 

17.8 The Concept of Pilot Study as a Measuring Tool 

An application on a smaller scale that serves as a precursor to the primary development 

endeavour is known as a pilot study. It has the capacity to recognise challenges, create tools, 

educate employees, and offer some degree of customization. Unfortunately, experimental 

studies are frequently overlooked, which leads to difficulties in adjusting to unanticipated 

circumstances. Research on a smaller scale, such as in a pilot project, may produce findings 

that are difficult to generalise and use on a larger scale, which can drive up costs and cause 

delays.  

 

A wide variety of participation instruments are utilised for the purpose of evaluating and 

overseeing a wide variety of factors, including but not limited to requirements, employment 

strategies, social capital, attitudes, valuable conventional knowledge, and susceptibility. These 

instruments were developed by non-governmental organisations (NGOs) and aid 

organizations, with contributions from experts in effect evaluation, anthropologists, and 

sociologists. Involving people in the process of data collection, planning, and decision making 

has become increasingly popular over the past couple of decades. In the past, when people 

weren't consulted, this frequently resulted in unfavourable societal effects that could have been 

prevented, as well as the loss of important local knowledge and skills. The strategy employs 

an interdisciplinary or even comprehensive approach, with gender analysis serving as an 

essential component in many cases.  

 

Both country and metropolitan settings are suitable for utilising the participatory evaluation 

method. In addition, data are frequently required in an expedient and cost-effective manner. 

Tools that are comparatively "quick and dirty," that is, tools that are fast but not particularly 

accurate or thorough, are therefore prized. Therefore, some methods and instruments are 

designed to be quick. Rapid techniques have seen widespread application in agricultural 

settings, and they are also a viable option for evaluating metropolitan populations, homeless 

settlements, and other types of communities.   

 

Rapid rural evaluation is a methodology for rural development studies that depends on 

researchers having in-depth and unstructured interaction with people, witnessing local 

circumstances, and accumulating other accessible data. This methodology was developed by 

the Institute of Agriculture and Trade Policy (IATP) in the United Kingdom. It lends itself well 

to the investigation of the myriad intricate connections that are involved in sustaining 

livelihoods. It places an emphasis on things like being relevant, comprehensive, multi-

disciplinary, moving quickly, and being affordable. It is a lot quicker than the majority of 

regular scholarly investigation. 
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Chapter 18 

 

 

 

Monitoring in respect of Environmental Management 

and Sustainable Development 

 

18.1 Monitoring 

The purpose of monitoring is to set up a system for the ongoing surveillance, measurement, 

and assessment of something for a specific reason, where "continued" refers to something that 

is continuous or that occurs on a regular basis. The majority of evaluation strategies only 

provide a "snapshot" view that is limited in space and time, and this view may not be 

representative in the near future. Monitoring may involve the use of such approaches, but it 

must do so on a recurring basis in order to construct an ordered collection of observations. This 

is extremely important due to the fact that a great deal of change takes place between the 

beginning of a development project and its successful conclusion.  

 

Alterations in the circumstances of the economy, society, political climate, and the natural 

surroundings are also possible. If something isn't being monitored, it can be extremely difficult, 

if not impossible, to determine how well it's doing. The process of maintaining an awareness 

of the state of the surroundings is referred to as monitoring. Monitoring is an absolutely 

necessary step in order to achieve the objective of sustainable development. The monitoring 

should be carried out in accordance with the agreed-upon timetables and using equivalent 

techniques. It's possible that the emphasis will be on atmospheric pollution, chemical pollution, 

or biology, but it could also be on any other facet of the environment. Rarely is it feasible to 

acquire an accurate and comprehensive portrait of all of the environmental conditions. 

 

18.2 Monitoring Needs Systematic Measurement 

Therefore, monitoring is frequently carried out for a particular purpose, and the systematic 

measurement of selected variables is done in order to gain a better understanding of 

environmental, social, or economic processes; provide early warning; help optimise use of the 

environment and resources; assist in regulating use of the environment and resources; evaluate 

conditions; establish baseline data, trends, and cumulative effects; check that required 

standards are being met; or determine whether or not something of interest is occurring. It is 

also undertaken to evaluate models, validate assumptions or research, establish the 

effectiveness of measures or legislation, provide information for decision making, and 

ultimately counsel the general public. As a result of transboundary issues, there has been a 

growing interest in the creation of international surveillance networks.  

 

Monitoring can provide insight into the ways in which the environment, a community, or an 

industry evolves, contributing to a better comprehension of their structure and function and, 

one hopes, providing an early caution of potential issues. Monitoring, surveillance, and 

screening are helpful development tools; however, they can generate issues regarding who 

should administrate them, who should implement them, and who should pay for them. Ultimate 

environmental threshold evaluation is one of the tools that can be used in monitoring to serve 

as an early warning system in the event that a potentially dangerous situation arises. This 

method, which is derived from threshold analysis, looks for a moment at which it is certain that 

difficulties will begin to emerge. The boundaries could be environmental, societal, or 

commercial in nature, but they could also be worldwide or local. Research that has been done 
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in the past is required to determine the benchmark. 

18.3 Geographical Information System 

The other tool is a topographical information system, which has emerged as an essential 

instrument for purposes including surveillance, monitoring, planning, research, and 

enforcement. A computer system will retain and continually update data that has been obtained 

from a wide variety of sources, some of which may refresh the data in real time. The data can 

be recovered and presented in an extremely wide variety of different methods. 

 

In this manner, business management and the assessment of projects have contributed to the 

development of a broad variety of surveillance and evaluation methods, the majority of which 

are utilised by environmental management. Some individuals will collect data from the local 

populace or from various factions within a society. There are tools that can help streamline 

difficult scenarios, and there are other tools that can help establish best practise. Evaluation of 

a project is frequently analogous to analysis of an effect; both processes provide a "snapshot" 

of how a development is progressing and an indication of what may have gone well or 

incorrectly. 

 

18.4 Surveillance as Repetitive Measurement 

In contrast to monitoring, surveillance involves repeated measurements of a subset of variables 

over a longer period of time but serves a purpose that is not as explicitly stated. This type of 

research is more experimental in nature and can be carried out to identify patterns, calibrate or 

validate models, make short-term predictions, guarantee optimum development, and alert to 

the unforeseen.  

 

Surveillance, much like monitoring, can have a focus on either the environment, people, or an 

economy. It can be used to determine whether or not legislative requirements are being 

followed, provide information for the control or administration of systems, evaluate 

environmental quality to determine whether or not it continues to be satisfactory, and discover 

unanticipated changes. When surveillance is done with the intention of establishing the 

ongoing picture, it may be essential to look at the circumstances of the past and identify patterns 

in order to comprehend the current state of affairs and to enable extrapolation of potential future 

situations. 

 

18.5 Personal Perspective on the Process of Monitoring 

In this manner, environmental, social, and economic surveillance have each developed their 

own practitioners and literature, which may concentrate on the local, regional, national, or 

global level or investigate "pathways." Surveillance and monitoring can be carried out at the 

beginning of where something is being produced; at sample locations that have been 

predetermined; at random; along transects; or by collecting some substance or creature that is 

appropriate for the purpose. The discoveries from regulatory surveillance are compared to any 

standards or goals that have been established, whether they be internal, national, or 

international.  

 

Over the course of the last few decades and at an accelerating rate, it has been feasible to carry 

out distant monitoring and surveillance. Data can be collected by satellites in orbit or in 

geostationary orbit, reconnaissance airplanes, autonomous underwater vessels, and automatic 

data-gathering platforms on land or in the water that are connected to the data collector by radio 

or phone. Rather than using airplanes, balloons, or autonomous drones, microlites, or kites, 

internet connections and inexpensive data collection platforms are being utilized, which is 

resulting in a reduction in the costs. The technology needed for sensing and communicating is 
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now small enough and inexpensive enough that it can be attached to fish, otters, and other types 

of creatures. Even the most useful facts are of little use if they are not coordinated properly. As 

a result, organisations have developed to provide support for surveillance and monitoring on a 

global scale and to communicate findings to places where they can be helpful. The use of 

remote sensing can provide information in areas that are inaccessible or hazardous. The 

accumulation of data through remote sensing can be very helpful in situations where a 

comprehensive perspective is required. 

 

18.6 Modeling 

There is a vast variety of approaches to modeling, all of which seek to explain without 

misunderstanding the process that is being investigated. Some modelling approaches enable 

predictions, and others accept the input of alternative sets of variables in order to investigate a 

variety of potential outcomes. It is essential that the material that is entered be of high quality, 

and that the procedure be comprehended precisely. Even when the data entry is accurate and 

the model has been subjected to rigorous testing, the findings should be interpreted with 

extreme caution.  

 

The majority of models are either cartoonish representations of reality or oversimplified 

representations of reality. Models are typically composed of a collection of equations that are 

used to forecast the behaviour of a variable or variables. Some projections may be inaccurate, 

but effective forecasting should be able to accommodate change and make do with insufficient 

data while still producing useful results. There are many different kinds of models that have 

been developed by a variety of fields. Examples include computer models, physical models, 

conceptual models, role-playing activities, and a great deal of others of their kind.  

 

To determine what areas require further research, to assist in the development of assumptions, 

and to assist in the organisation of ideas, conceptual models are utilised. Environmental 

managers can benefit from using simulation or forecasting models because these tools can 

provide an indication of what may occur in the future as part of an environmental effect 

evaluation and can help environmental managers see how something is progressing. Both 

integrated environmental management and strategic environmental management have 

benefited from the utilisation of input–output models by regional policymakers and 

environmental managers. 
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Chapter 19 

 

  

 

Accounting and Auditing in Respect of Environmental 

Management and Sustainable Development 

 

19.1 Environmental Accounting and Auditing 

Incomplete accounting for costs is driving climate change and imperiling us all (David A. 

Bainbridge). The environmental manager must be aware of the current condition of the 

environment, as well as any potential hazards, problems, or opportunities. The terms 

"environmental auditing" and "assessment" have been employed inconsistently. Environmental 

auditing has been applied to inventory, eco-review, eco-survey, eco-audit, eco-evaluation, 

environmental assessment, state-of-the-environment assessment, the production of "green 

charters," and the efficacy evaluation of impact assessments. Usually, the acquisition of data is 

a crucial phase in any environmental activity, and it must frequently be expressed in economic 

terms. Environmental accounting can be utilised to aid eco-efficiency.  

 

This strategy aims to ensure competitively priced products and services that also meet 

environmental objectives. It has been defined as the provision of products and services at 

competitive prices that satisfy requirements and improve quality of life while progressively 

reducing environmental impacts. This could be shortened to accomplishing more with fewer 

resources. It falls far short of sustainable development because it does not target destitution 

and because its scope is too restricted. Nor does it dispute the necessity of producing a good or 

offering a service. Specialist auditing and evaluation includes audits of vulnerability, social 

capital, and gender. The sustainable development aspects of eco-audits must be improved. 

Environmental accounting differs significantly from auditing. State-of-the-environment 

accounts and environmental quality evaluation utilise knowledge of the structure and function 

of an ecosystem to gather data on the condition of a region. The primary objective of the 

approaches discussed here is to assess the present state of an ecosystem. Methods such as 

environmental impact assessment are predictive and place a greater emphasis on the future 

consequences of development. 

 

19.2 Environmental Auditing is a Complex Subject 

The objective of ecological evaluation is to determine what is valuable. At first inspection, 

environmental auditing appears to entail establishing the most recent picture obtained through 

monitoring. Nonetheless, it is more intricate. Achieving ‘sustainability’ and ‘sustainable 

management’ in an effective way requires a mindset that recognises the inherent 

complexity of nature and the services she provides to sustain the full spectrum of human 

endeavour. The system of accountability by social institutions in this context. Must 

therefore be complex and interconnected (Nitish Verma). 

 

Environmental audits may be conducted at the company, institution, state, national, or 

international level, and may include a stock-taking or inventory-focused approach to the 

environment that seeks to assess conditions and evaluate development's impacts. Moreover, 

the means by which a body systematically and comprehensively monitors the condition of the 

environment with which it interacts or is responsible are essential to any effort to achieve 

sustainable development.  
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This practise is now widespread and is commonly known as a "eco- audit." Eco-audits are 

typically an internal evaluation of the activities and plans of a business or other organization, 

but they may also be conducted by potential purchasers of a business or by environmental 

enforcement agencies. Eco-audit is a lucrative industry that is expanding. Environmental 

auditing and eco-auditing overlap in supply chain auditing. A company or organisation 

performs a thorough environmental and sometimes also social audit of the products, materials, 

and other inputs it purchases for manufacturing or providing a service.  

 

Investigators may verify that a supplier disposes of refuse properly, does not endanger the 

environment, its employees, or the general public, employs adults and pays them adequately, 

etc. Auditing the supply chain places pressure on medium and small businesses and 

organisations to improve their environmental and human resource management. The larger 

organisation or body that commissioned the audit may provide benchmarking or enhancement 

manuals. 

 

19.3 Eco Auditing or Corporate Environmental Auditing 

Eco-auditing, also known as corporate environmental auditing or environmental management 

systems auditing, is a periodic and objective assessment of the environmental performance of 

a company, public authority, or, in some cases, a region. Eco-audit is a management audit 

report that is frequently made public, along with a commitment to repeat the process to enhance 

future performance. Eco-audits may be conducted in-house by a company or government team, 

or by an independent, ideally accredited expert or team. The trend is for an audit to be 

conducted by a consulting firm and supervised by an accrediting body.  

 

Until now, the decision to conduct an eco-audit has been largely motivated by a desire to raise 

public awareness and promote sustainable development. Stakeholders and non-governmental 

organisations may urge for eco-audits, and insurance companies or banks may require them 

prior to admitting a client or offer reduced premiums or interest rates on loans if the audit is 

satisfactory. In the future, governments may enact laws mandating eco-auditing or 

environmental management systems that incorporate this methodology. 

 

19.4 Focus of Eco-audits 

In addition, impact assessment considers the potential consequences of proposed 

developments. The focus of eco-auditing is on the actual impacts of established activities. Both 

impact assessment and eco-audit can be valuable environmental management instruments if 

management is committed to taking appropriate action based on the findings. The development 

of eco-audit standards and environmental management and audit systems represents a 

significant advance. 

 

19.5 Advantages of Eco Auditing 

Eco-audits provide numerous benefits. They generate valuable information for regional or 

national environmental status reports. They are a means of assuring environmental 

management's continuous development. They may be an effective method of monitoring. They 

can aid in the establishment of an efficient environmental protection programme.They can 

contribute to sustainable development efforts. They can facilitate public participation in 

environmental management. They help identify opportunities for cost recovery through 

recycling, the sale of by-products, etc. They reduce the likelihood of being charged with 

negligence and losing court cases.  

 

They could diminish the need for government inspections. They can ensure compliance with 
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frequently complex regulations and the acquisition of licences. They provide management with 

greater peace of mind. On the flip side, eco-audits may also be associated with hazards. They 

may detect a costly-to-treat issue that would otherwise be neglected without causing much 

damage. They can be costly. An organisation may dread that trade secrets will be revealed to 

competitors. Smaller businesses are unable to conduct eco-audits in-house, so they must hire 

costly outside specialists who pose a risk of losing trade secrets. Industrial – private sector 

corporate eco-audits and local authority or higher-level government eco-audits are the two 

primary categories of eco-audits. 

 

Auditing, appraisal, assessment, and evaluation are utilised in planning, i.e., pre-development, 

to measure progress, i.e., during development or implementation, when implementation is 

complete, i.e., post-project, for ongoing monitoring, and if a development is decommissioned. 

The results indicate more than just the development status. There may be elucidation of what 

occurred that assists others in the future.  

 

There is typically reluctance to conduct post-development or post-impact assessment 

evaluations. The reason may be that money was only allocated for implementation and 

recurrent funds are scarce, expertise may have shifted and nobody is willing to take on the task, 

the focus has shifted to something new, or nobody is eager to look for problems. A variety of 

social studies methods are available for determining the perspectives, capabilities, and 

requirements of stakeholders. 

 

19.6 The Concept of Environmental Footprint 

Ecological foot-printing or eco-foo-printing is a tool used to assess the ecological performance 

of a particular objective, individual, group, company, industry, or region. It monitors the effects 

of the landfill and compares them to what the environment can provide. It accomplishes this 

by calculating how much biologically productive land is required to provide inputs and safely 

dispose of outputs based on current demand and technology. Eco-footprinting is a tool that 

those pursuing sustainable development can use as an indicator.  

 

Numerous international organisations and significant non-governmental organisations have 

begun conducting regular eco-footprinting audits of nations or businesses. These indicate that 

some nations are utilising resources in an unsustainable manner and that there is a substantial 

disparity between targets. Integrated environmental assessment is a multidisciplinary 

procedure that aims to collect, interpret, and communicate the probable effects of a proposal's 

implementation. It has been applied to global warming and acid deposition issues, among 

others. 

 

19.7 Environmental Manager Decision Making 

Environmental managers must be effective decision-makers; hunches are a last resort, and 

funding bodies and those monitoring progress require a rational assessment supported by data, 

modeling, and theoretical argument. Life-cycle assessment, environmental risk assessment, 

hazard assessment, impact assessment, cost–benefit analysis, and multi-criteria analysis are 

among the decision-supporting instruments that can be utilised.  

 

Occasionally, a systems approach is employed, allowing modelling to support decision making. 

Notably, a system is an intellectual construction. Typically, decision making requires a guiding 

framework, instruments for identifying options, and the ability to select from the identified 

options. The use of life-cycle assessment for decision support is possible. To determine how to 

dispose of municipal refuse, for instance. There are additional tools for scenario prediction and 
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role-playing that can be used to make decisions. 

Frequently, environmental managers must persuade individuals, business executives, 

government ministers, and non-governmental organisation employees to implement 

environmentally preferable practises. This may require excellent presentation and persuasion 

skills, if not actual cunning. Alliance formation, covert negotiation and networking, and 

manipulation of others may be required. Public education, propaganda, or marketing are 

elements of a kinder strategy. Change may require a suitable strategy, set of guidelines, or 

manual for support. Treaties, agreements, protocols, and international conferences play an 

essential role in initiating and sustaining environmental management. Internet also provides 

support for environmental management by facilitating information exchange, debate, lobbying, 

dissent, and stakeholder mobilisation. To achieve sustainable development, individuals must 

become more aware of the necessity of environmental management and be willing to support 

it. Industrial ecology can aid in fostering this awareness. 
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Chapter 20 

 

 

Environmental Management in Challenging Situations 

 

There are numerous factors why an environment might be delicate or challenging to manage. 

It may be the result of a severe climate, isolation, the effects of natural calamities, easily 

damaged vegetation or soil, or excessive human demands. 

 

Even the most secure area is susceptible to natural disasters. Environmental administrators 

must be vigilant in situations where danger is probable. Human activity may alter the severity 

of problems; for instance, land may become more susceptible to drought or soil erosion. 

Removing vegetation cover from watersheds or coastal land can amplify the effects of 

cyclones. People may be compelled by or drawn to areas where their presence triggers natural 

processes that cause environmental problems. People frequently adapt their survival strategies 

to their environment. These strive to minimise hazards to their well-being, are frequently 

labour-efficient, and facilitate recovery in the event of a calamity.  

 

Unfortunately, many of these strategies have recently failed for various social, economic, 

environmental, and political reasons. The collapse may also result in environmental 

degradation. Environmental management should monitor to attempt to foresee malfunctions 

and aid in the development of remedies and alternatives. 

 

20.1 Origins of Dangers 

Numerous groups have become more vulnerable as a result of the disintegration of established 

livelihood and coping strategies. Particularly in developed countries, people are becoming 

more dependent on technology and inputs that are not locally available, which increases their 

susceptibility to: (1) hazards posed by malfunction; (2) hazards posed by system breakdown, 

due to mismanagement, accident, obsolescence, civil unrest, or war; and (3) dependency and 

the risk of interrupted supplies, as well as external political and economic pressures. Better 

regulations and controls to ensure safe equipment and foolproof systems, as well as local or 

national input, can reduce this vulnerability.  

 

Some safeguards may be provided by insurance companies and public awareness, but the 

impoverished cannot afford the former. There are a number of aspects of contemporary 

globalisation that could lead to increased vulnerability and environmental stress. Typically, the 

wealthy can purchase their way out of precarious situations and have the means to endure 

hardships. 

 

Rich nations whose economics and technologies are intricately intertwined can be vulnerable. 

Complex systems are easily disrupted by nature and socioeconomic issues and must be repaired 

and maintained by trained specialists. They are challenging to operate in times of duress and 

may be difficult to salvage. Natural disasters and terrorism could have a significant impact on 

the government's complex computer systems.   

 

Currently, there are concerns that a computer virus will inflict devastation on electronic 

systems. If this is the case, it may encourage governments to rely less on vulnerable and 

centralised electronic systems. Certain regions are more susceptible to natural disasters than 

others. There are also regions that are more susceptible to conflict and social problems. 
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Changes in the global environment will alter the current threat landscape. For instance, a rise 

in sea level will make more areas susceptible to storm surges, and a rising climate may intensify 

storms and modify their distribution. Activities such as the elimination of mangroves and the 

overgrazing of slopes alter the land's vulnerability. 

 

20.2 Vulnerability Assessment 

The prevalence of vulnerability assessment is increasing. Numerous consul tents and active 

agencies are present on the battlefield. Some conduct situational audits, while others specialise 

in predictive evaluations. Human response to danger is a discipline with insufficient research. 

Even the same group of individuals can react differently to repeated similar stimuli. 

Vulnerability and resilience are quite variable. Regional vulnerability assessments can be 

extremely beneficial for civil defence and local disaster planning. Most focus on specific 

hazards as opposed to the entire spectrum. 

 

20.3 Understanding our Eco Systems 

The ecosystems were inherently intricate. Therefore, environmental administrators must 

recognise that they are frequently incapable of managing ecosystems. They may manage 

interactions with humans. Biogeochemical and biogeophysical processes have a tendency to 

be resistant to change and self-regulatory within certain limits. Nevertheless, certain global 

cycles, environments, and organisms are more susceptible to change than others.  

 

Stability is largely dependent on resistance to change and resilience in its wake. The degree to 

which a given ecosystem undergoes change as a result of natural or human actions, or a 

combination of both, constitutes resistance or sensitivity. Resilience may be used to describe 

an ecosystem's capacity to sustain change. It is widely believed that biological diversity has a 

significant relationship with ecosystem stability. It is conceivable for a change in a parameter 

to affect all organisms, regardless of their diversity. Thus, multiplicity may aid in ensuring 

stability, but it does not assure it. Resilience is frequently used as a metric for the rate of 

recovery of a disturbed ecosystem, but it can also refer to the number of times a recovery will 

occur if the disturbance is replicated. 

 

20.4 Environmental Degradation Management 

Environmental degradation is a growing problem. It is the loss of usefulness or the reduction, 

loss, or transformation of features or organisms that may be difficult, expensive, or impossible 

to replace. Recognising degradation can be difficult. It may be incremental and sluggish. It 

may occur long after the disturbance. Change is sometimes too imperceptible for a single 

generation to recognise.  

 

There is a likelihood that the environment has been degraded by humans. The current state of 

an ecosystem may not reveal what has been lost or whether progress has been made. A 

disturbed ecosystem may not be capable of stabilisation. It could be significantly degraded or 

enhanced compared to its natural state. Alternately, it may be experiencing cyclic, more or less 

constant, or erratic change. Return to a pre-disturbance state following the cessation of the 

disturbance is by no means assured. The recuperation pattern is always predictable. 

 

20.5 Environmental Issues for the Disadvantaged 

People who are disadvantaged or marginalized, for example, are compelled or drawn to poor 

environmental conditions. Loss of common resources, efforts to flee unrest, the prospect of 

employment or access to farmland, eviction from conservation areas or from the estates of large 

land users, altered trade opportunities, and many other factors contribute to such conditions. 
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People can be marginalised as a result of environmental or socioeconomic shifts or 

technological innovation. Growing environmental problems in developing nations are 

frequently attributable to the disempowerment of the local population, who can no longer 

partake in resource management and are frequently denied access to resources. The unequal 

distribution of prosperity is the primary cause of poverty. These conditions are more prevalent 

in developing nations. 

 

I can attest to the fact that the marginalised overestimate the resources to which they still have 

access, despite having nowhere to go or no means of movement. Therefore, they become 

unwittingly responsible for harm and their own ultimate demise. In 1987, there were clouds of 

conflict on the western borders of India and Pakistan. People residing near international borders 

were evacuated temporarily, and where they relocated, even cooking fuel was scarce.  

 

Therefore, they eradicated all vegetation, whether it was alive or dead, along the pathways. In 

1988, as a result of massive flooding in the Indian state of Punjab, residents of low-lying areas 

migrated to road sides and even resided there permanently, resulting in roadside encroachment. 

Consequently, such situations result in environmental problems and hardship. People who are 

compelled to relocate are likely to be disoriented and may have abandoned their livestock and 

tools. Such individuals frequently endure hardship and violence. Along with many of those 

who relocated voluntarily, they lack the local experience and resources necessary to establish 

sustainable livelihoods. 

 

20.6 Environmental Issues Attributable to Overpopulation 

Many developing nations that struggle to maintain living standards in the face of escalating 

destitution have limited resources to combat environmental issues. The burgeoning populations 

of developing countries utilise significantly less per capita of the world's resources and produce 

less pollution than do the populations of wealthy nations. Nonetheless, population growth 

strains certain regions and could ultimately exceed the global carrying capacity. Population 

expansion does not necessarily correlate with environmental degradation. It can occasionally 

stimulate agricultural production and technological advancement.  

 

Destruction may occur at low population levels, and it is likely accurate to state that population 

growth becomes a socioeconomic issue only if food production technology cannot keep up. 

Examining population–environment relationships requires caution. Little research has been 

conducted to test the prevalent belief that the presence of impoverished people correlates with 

environmental degradation. 

 

20.7 Urban Environmental Problems 

Cities have expanded significantly over the past fifty years and continue to expand at an 

accelerating rate. Relatively recently, more than fifty percent of humanity has become 

urbanised. Urbanization in developed and developing nations causes environmental issues such 

as air and water pollution, waste dispersal, and the loss of agriculture and natural areas 

worldwide.  

 

In developing nations, the demand for petroleum in urban areas, the expansion of large, 

impoverished communities, and the lack of funds for development are additional challenges. 

Rapid urbanisation coupled with a paucity of funding presents a unique challenge. As these 

problems intensify in the twenty-first century, urban environmental management will become 

increasingly vital. Prior to the twentieth century, only a handful of cities exceeded one million 

inhabitants; today, there are a great number of such cities, with an increasing proportion of 
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them located in developing nations.  

 

The difficulty of environmental management is exacerbated in disaster situations where 

millions of people must be controlled, housed, and provided with food and water. It has been 

argued that it is possible to create sustainable urban ecosystems and even to disconnect urban 

and rural areas, depopulating the former and relieving pressure on the latter, thereby enhancing 

biodiversity conservation and reducing environmental damage. Whether or not this is plausible 

remains to be seen. Cities have enormous ecological imprints. 

 

20.8 Mountainous Inhabitation Environmental Issues 

Significant development has occurred in high-altitude environments. Mountain environments 

have always attracted tourists from all over the globe. High-altitude and high-latitude 

ecosystems are exposed to extreme conditions, including low temperatures and strong gusts. 

Mountain's experience was marked by nocturnal temperature fluctuations, high levels of UV 

radiation, wind exposure, and even drought at some locations; high latitudes experience all of 

these, plus they may have permafrost soils that inhibit the discharge of summer runoff and are 

susceptible to frost movements. These regions cover a significant portion of the Earth's land 

surface; their vegetation and soils are sensitive to disturbance, apt to recover slowly, and may 

have a low species diversity. With stressed vegetation and soils, mountain and high-latitude 

regions are susceptible to transboundary pollution, particularly acid deposition and tourism-

related damage. 

 

In recent decades, however, a number of mountain environments have experienced significant 

population growth, contributing to forest, pasture, and soil degradation. Avalanches, 

landslides, and altered streamflow are consequences of the disruption of mountain ecosystems 

at lower altitudes. To assure an integrated view of higher and lower elevations in mountain 

ecosystems, managers typically adopt a valley, watershed, or micro-watershed approach.In a 

number of high-latitude regions, there are also expanding urban areas. Any summertime 

transportation across permafrost is likely to cause vegetation and soil damage that will be 

difficult to repair.  

 

Winter is less likely to cause soil compaction and ground vegetation damage in mountainous 

regions. However, snow-emerging plants, such as juvenile trees, are readily harmed by winter 

activities like skiing, and snow compaction can delay the spring thaw and cause difficulties for 

wildlife. Pollution may degrade slowly at high latitudes, making incidents such as oil spillage 

problematic. Concentrations of radioactive debris can accumulate in and on bryophytes, 

affecting grazing animals. 

 

NGOs have also exerted pressure for a change in traditional hunting practises. Better scientific 

instruments and vehicles have made it easier to investigate, monitor, and share data in these 

regions. At high latitudes and in mountainous regions, waste disposal is a challenge. 

 

20.9 Plains and Arid Regions 

Similar to mountainous regions, dryland and plains, including their vegetation, soils, and fauna, 

are under stress, are being damaged, recover slowly, and are difficult to rehabilitate. Drylands 

are regions where periodic lack of precipitation limits agricultural productivity and where fire 

damage is common. During wetter-than-average years and wetter-than-average seasons, people 

have a tendency to overexploit the land, resulting in perpetually drier conditions. When 

conditions vary significantly, these plants are susceptible to over- or under-exploitation.  

 



132 
 

People have historically recognised this and acclimated to boom-and-bust cycles. Twenty 

percent of the world's population resides in drylands, and many of them are suffering due to 

the collapse of traditional subsistence strategies and land degradation. In some arid regions, the 

human and livestock populations have increased significantly. This is due to a variety of 

factors, including the provision of medical and veterinary services and enhanced water 

supplies. 

 

Environmental efforts against dryland issues have met with limited success. This may be 

partially due to the fact that these regions have experienced significant disturbance and conflict, 

but also because governments have neglected these regions or failed to intervene with effective 

strategies. People in arid and mountainous regions can be passionately independent, which can 

occasionally irritate national administrations. In arid regions, care must be taken to ascertain 

the environmental and socioeconomic parameters as well as the root of any problems. 

 

20.10 Sensitive Soils 

There are sensitive soil locations in numerous diverse environments. Some soils lose their 

organic matter rapidly through oxidation if they are disturbed or evacuated. This is an issue in 

arid regions. Some soils contract, fracture, and form crusts or concretionary strata. On drainage, 

acid sulphate, infertile soils may develop. There are potentially hazardous acidic or metallic 

regions. Fine-grained loams are readily washed and blown away if disturbed and require 

sophisticated land management to sustain production. Fine-textured soils enable salt-laden 

groundwater to ascend and dissipate, leaving behind a salty crust unless there is sufficient 

precipitation or irrigation to remove the ions. It is possible for vulnerable soils to coexist with 

arid environments and excessive human exploitation. 

 

Environmental managers must comprehend the soils with which they work and advocate for 

appropriate soil and water management and reforestation to ensure good land stewardship. 

Unwisely, global warming and other trendy development issues have marginalised concern for 

soil degradation, as food production cannot be sustained without healthy soil. Soil and water 

conservation and improved land management require dedication and the reinvestment of profits 

and labour. This involves trading present benefits for long-term viability.  

 

People may not always be able to do this on their own, and they frequently fail to recognise the 

benefits. Most probable, aid and education will be required. Numerous organisations warn that 

soil degradation is severe in both developed and developing nations and is one of the world's 

most significant environmental hazards. Soil conservation and land management are not 

receiving priority funding and attention. Many nations expend insufficient funds to combat soil 

degradation, and some have even reduced their efforts. There is a need for excellent geography 

or earth science courses on soil coverage at universities. 

 

20.11 Forest Regions 

Globally, forests are being degraded and abandoned. There has been a tremendous loss of 

lowland rainforest in the humid tropics. Forests in the seasonally arid tropics and tree cover in 

drylands, temperate, and frigid environments have also suffered. There has been a decline in 

species diversity. Large-scale deforestation has become a significant hazard to the forests in 

recent years. Despite substantial international concern, there are few indications that 

deforestation in many problem regions will be slowed.  

 

The causes of forest degradation and loss vary by region, though some factors may be shared. 

The causes are frequently difficult to pinpoint and may be numerous. Sometimes forestry, 
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sometimes land clearance by small farmers or governments, sometimes pollution, and 

sometimes ranchers and herdsmen are to blame. Typically, clearing is facilitated by road 

construction or the uncovering of trails for power cables. The former may be in part for strategic 

or mineral exploration and development purposes. Occasionally, natural forests rich in 

biodiversity are removed for monoculture plantations, typically of eucalyptus or fast-growing 

pine species. 

 

However, there have been efforts to enhance environmental management of forest ecosystems, 

typically involving the participation of local people, agroforestry, or "tolerant forest 

management." Few manufacturers claim 'product of sustainable forestry' on their labels, despite 

the fact that sustainable extraction has been more difficult and less prevalent than many 

foresters are willing to acknowledge. It is more likely to be "product of a managed forest," 

although the definition of "managed" is not always specified. 

 

20.12 Surrounding Wetlands and Small Water Bodies 

Wetlands and water bodies include a wide variety of water-dependent ecosystems, such as 

wetlands, flood plains, swamps, mangrove forests, etc. They consist of marshes, fens, bogs, 

peatlands, swamps, river-margin flood lands, delta regions, mangrove forests, flood lands, 

coastal marshlands, and man-made wetlands – irrigated lands and reservoir drawdown areas. 

Wetlands are among the most productive habitats on the planet. They may serve as reproductive 

and grazing grounds for fish and other flora, they may be rich in biodiversity, some serve as 

vital flood regulators on rivers, and mangrove wetlands provide valuable coastal protection. 

Some wetland areas have the potential to be highly productive agricultural land if they are 

managed properly. Some wetland ecosystems are abundant in biodiversity and should be better 

protected.  

 

Typically, wetland ecosystems play a crucial role in modulating streamflow and river 

inundation, as well as in removing pollutants and excess sediment from runoff. Wetlands may 

be privately owned or a shared resource, and attempts to modify them typically have 

repercussions for much larger regions and populations. 

 

Wetlands are degrading at an alarming rate in both wealthy and developing countries. People 

frequently rely on wetland resources for food, fuel, and building materials, and there is potential 

for aquaculture by domesticating wetland plant and animal species. Some of these regions are 

densely populated, such as the Bangladesh littoral lands. Unfortunately, there are numerous 

ways that wetland ecosystems can be harmed, including drainage, dam or barrage construction, 

canal construction or channel enhancements, pollution, overexploitation of plants and animals, 

and reduction or diversion of inflow.  As a result of land development for real estate, 

aquaculture ponds, oil accidents, forestry, and agricultural clearing, mangrove wetlands have 

suffered globally. Even greater losses have been incurred as a result of global warming, leaving 

tropical coastlands more vulnerable to storm damage and resulting in a severe loss of 

biodiversity and habitats where a wide range of marine animals, including economically 

valuable species, propagate and feed.  

 

Damage to mangroves has been quantified, and there is a growing interest in conservation, 

reforestation, and sustainable management. At an alarming and accelerating rate, coastal 

wetlands, marshes, and floodlands are being converted to agriculture or cleared for construction 

around the globe. Wetland sustainable agriculture and fisheries strategies merit investigation, 

and some man-made and natural wetlands may prove to be more sustainable and productive 

than some terrestrial cultivation, with fewer detrimental effects. Unfortunately, sustainable 
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wetland agriculture/aquaculture has received significantly less investment than non-sustainable 

and environmentally destructive conversions to aquaculture or rice. Numerous nations now 

generate enormous incomes from shrimp/prawn habitats that are not sustainable. 

 

Human activity has directly and indirectly degraded water bodies worldwide. Damage is due 

to pollution caused directly or indirectly by industry, agriculture, human and livestock sewage 

aquaculture, and much more, reduction of inflow, contamination with irrigation return flows, 

introduction of alien species, overexploitation of fish and other organisms, disturbance by 

boats, heat emission from power plants, etc. Frequently, the salinity of water bodies will 

increase. Smaller bodies of water are susceptible to discharge and siltation. Even in remote and 

undisturbed regions, increasing acid deposition can damage ponds and pools.  

 

Lakes in lower latitudes may have survived some of the most severe quaternary climate 

changes. Consequently, they can have unique endemic species. Commonly, this biodiversity is 

lost. Managing a lake can be challenging if multiple countries have jurisdiction over its waters 

and adjacent land, and in milder environments, stratification can inhibit mingling, resulting in 

relatively easy pollution or oxygen depletion. 

 

20.13 River System Cares 

The riverine ecosystem, adjacent floodplains, estuaries, and nearby waters may be severely 

impacted if proper environmental management of river systems is not implemented. Poor river 

management is particularly hazardous for enclosed waters and lakes. Humans tend to reside 

along rivers, and riverine ecosystems have been the most altered. The primary concerns of a 

river's environmental manager are sediment from degraded soil, pollution, and flow regulation 

primarily through dams or barrages. Dams pose a greater hazard than barrages because they 

significantly modify downstream flow and water quality and impede the migration of fish and 

other organisms. In addition, dams are more likely to impound a large reservoir, which has 

significant environmental effects on a region and may force the relocation and disruption of 

livelihoods for large numbers of people. 
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Chapter 21 

 

 

 

Pressures Points on Environment and its Management 

 

Any of the enumerated environments may be subject to concurrent and ongoing multiple 

pressures. There are now only a handful of environments that are unaffected by humans, while 

the majority are affected by complex demands and numerous hazards. Consequently, 

environmental management entails mediation, determining priorities, coordination, and a great 

deal more. Rarely can a strategy be devised and left unchanged for an extended period of time. 

Continuous proactive evaluation and monitoring must be incorporated.  

 

As countries become more populous, they must manage landscape mosaics with varying uses. 

Attempts have been made to manage multiple demands such as resource extraction, 

conservation, tourism, and mining by establishing extractive reserves. In some nations, 

agriculture, forest product extraction, real estate development, tourism, and other demands 

must be coordinated for optimal environmental management without impeding economic 

growth and extant livelihoods. Governments in many countries enforce environmental 

regulations by imposing qualitative or quantitative limits on emissions or by requiring facilities 

to adopt specific abatement technologies. This “command-and-control” approach has been 

criticizes as being somewhat heavy-handed, inflexible, and cost-ineffective. Economic 

incentives such as pollution taxes or emission trading have distinct advantages over the 

command-and-control approach in terms of their cost-effectiveness (Toshi H. Arimura, Akira 

Hibiki and Hajime Katayama). 

Common ownership does not inevitably imply a lack of governance and ineffective 

environmental management. Historically, many peoples had tribal or village laws, customs, 

and taboos that served to protect livelihoods and the environment. Such regulations have 

recently been weakened. People may lose respect for taboos and traditions and revert to 

egotistical and unsustainable behavior, or they may be deprived of their resources. 

Governments may transfer land or grant resource use licences to a state or private corporation, 

which may then disregard or displace traditional users.  

 

Colonial settlement accomplished this on a massive scale. It is common for forested common 

land to be cleared so that a company can establish tree plantations for woodchips or soy or 

cassava for export. Frequently, developers fail to recognise the number of inhabitants and do 

not respect their traditional rights. In order to export commodities or minerals, there is also a 

desire to earn foreign currency and possibly personal wealth by supporting the destruction of 

common resources. 

 

21.1 Points of Consideration for Environmentalist 

 

 Several similarities have emerged in the environments discussed above: 

 

 Before a problem is acknowledged and action is taken, the damage often progresses 

stealthily and becomes severe, and sometimes it is too late. 

 

 Adopting a negligent approach to researching problems, which is frequently 

exacerbated by insufficient data and time, can result in incorrect assessment. As a result, 

symptoms rather than causes of problems are prioritised and treated. It is sometimes 
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advantageous for those in authority to make such errors. It is more expedient for them 

to scapegoat nature or the peasantry than to acknowledge that they have made 

misguided, perhaps personally profitable, policy decisions. 

 

 Local resource consumers are frequently neglected in favour of national interests, large 

corporations, and their investors. Even worse, locals may be marginalised. 

 

 As a result of the strain to optimise short-term gains, the long-term effects are neglected. 

 

 Each circumstance is unique. It is risky and frequently difficult to generalize. 

 

 A problem may be identified, but a ministry or other responsible body may lack the 

authority, resources, or trained personnel to effectively address it. 

 

 Critical issues, such as soil degradation, may not garner sufficient support. 

 

21.2 Measure to Mitigate Damage 

 Leave them alone as much as possible and find less destructive means to obtain the 

same resources, or at the very least, ensure that some examples of the ecosystem are 

conserved. Environmental administrators could do more to encourage those 

contemplating development to consider technological solutions, greater utilisation of 

already developed areas, and rehabilitation of degraded resources. 

 

 The environmental manager should focus on local conditions and avoid generalisations. 

It is essential to build on local knowledge and customs and to be aware of local 

limitations and opportunities. Nonetheless, coordination is required to ensure that each 

local activity does not result in larger problems. 

 

 Planning instruments such as strategic environmental assessment could aid in 

highlighting hazards where there are intricate environmental and socioeconomic 

interdependencies. 

 

 Impact assessment can encourage policymakers and planners to examine their 

proposals more thoroughly, and should identify the majority of risks so they can be 

avoided or the development can be modified or abandoned. 

 

 Risk and hazard evaluation can facilitate the timely creation of contingency plans. 

 

 In the majority of nations, building codes require structures to satisfy 'average' 

conditions; when storing something essential or hazardous, structures should be much 

more robust. 

 

 It is essential to improve environmental and socioeconomic monitoring. 

 

 It is a challenge to increase people's willingness to contemplate long-term consequences 

and to take preventive or corrective action. This is a problem for governments, NGOs, 

international agencies, the media, and the general public in addition to environmental 

administrators, who should act as catalysts. 

 

 One of the primary contributions of the environmental manager is to coordinate, 
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encourage, and facilitate a comprehensive overview of proposed developments and 

monitoring of the condition of various ecosystems, even if they are not visibly being 

altered. 

 

Assuming they are identified, monitoring bodies, administrators, and NGOs, as well as media 

and international organizations, should pay special attention to vulnerable environments. There 

are agencies and non-governmental organisations that focus on specific problem environments 

or endangered species. Unfortunately, many lack sufficient funds and other resources to 

intervene effectively, making it challenging for them to address transboundary issues.  

 

Conservation of biodiversity has generated much debate, but not everyone supports it. To 

survive, marginalised individuals may clear forests. The merchants may develop scientifically 

significant areas for profit and employment generation. A government may be required to 

evaluate aid for the impoverished against environmental protection. The deer may fare better 

when hunted with canines, but the practise is repugnant to the public. Conservation ethics are 

not always straightforward. 

 

Given commercial forces and a developing human population, it is frequently impractical to 

preserve the environment. The second is destructive creation, which is characterised by a 

failure to achieve long-term sustainability and the initiation of progressively more severe land 

degradation patterns. An environmental manager must acknowledge that environmental 

changes are typically inevitable. It is essential to determine when destructive creation has 

begun or is likely to occur, and to take action to stop or prevent it. 

 

 

21.3 Integrated Area Approaches 

Frequently, environmental administrators must labour for a particular region or area, which is 

subject to multiple demands. Regional planners have developed comprehensive and integrated 

area approaches to address similar issues. Moreover, effective environmental management of 

a lower or mid-river basin necessitates basin-wide control. There are methods to work in 

manageable bio-geophysical and socio-economic entities using an integrative strategy that are 

suitable for environmental management: 

 

 Integrated river basin planning. 

 

 Watershed management, more specifically run-off control and soil and water 

conservation. 

 

 Coastal zone management. 

 

 Urban areas. 

 

 Using eco-tourism in a particular area to integrate development and help encourage 

co-operation. 

 

 Island units. 

 

 Mountain units. 

 

 Bio-regions/eco-neighbourhoods. 



138 
 

 

21.4 Major Requirements of Management 

 Area units are discrete, not short-lived, have a manageable scale. Hence, do not 

overlap others and leave minimal ‘gaps’. 

 

 The unit facilitates study, monitoring and management of biological, physical, social 

and economic issues. 

 

 There is a theme to integrate and encourage interdisciplinary approaches such as 

river development, ecotourism, sustainable development, land husbandry/control 

of degradation and so on. 

 

 If possible, it has a ‘sense of place’ for local people. 

 

21.5 Sensitive and Flexible Approaches 

There are numerous reasons why sensitive and adaptable environmental management strategies 

are necessary. Even with excellent baseline studies and ongoing monitoring, all environments 

are susceptible to change, which can be abrupt and unexpected. Some environments, including 

many of the most difficult ones, are especially volatile.  Human behaviour is by no means 

consistent or predictable. Fashion changes and alters consumer demands. Technological 

advancements generate new resource demands, conflict closes off regions and sources of raw 

materials and can generate exiles, etc. Human development is neither sensitive nor adaptable. 

Financing may take the form of massive, strictly regulated loans.  

 

Sometimes it is impossible to modify engineering, but frequently it could have been made 

malleable with a little thought. Often, a challenge is approached by assembling a team 

constrained by budget and schedule constraints. As soon as the infrastructure is finished, 

specialists move on to other projects, and then problems arise. Typically, modern developers 

obtain sufficient funds to construct and initiate a project, but not to maintain, restore, or modify 

it. In addition to these issues, science and administration have a propensity for short-termism.  

 

Developers of the pre-industrialization era frequently planned for centuries and overengineered 

structures so that they could withstand unforeseen problems and shifting demands. A portion 

of the problem of limited planning horizons may result from the democratic nature. The results 

must be achieved within the government's term in office, current taxpayers must be satisfied, 

accountants operate within a time constraint, etc. Many modern structures have quite brief 

design lifetimes. In contrast, masonry and wrought iron used several centuries ago will endure. 

Modern plastics and concrete rarely last longer than thirty years. Environmental management 

must take a broader, longer-term perspective and promote more adaptive, sensitive, 

appropriate, and flexible approaches. It involves learning through experimentation from 

complex systems and is an inductive method that typically includes a monitoring and response 

component. Management is essentially an ongoing learning process. 
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Chapter 22 

 

 

 

Environmental Management in Urban Areas 

 

No distinct, uncomplicated, universally recognised definition of 'city' exists. In some 

developing nations, urban areas differ significantly from those in developed nations. Also, 

localities within each nation vary, sometimes significantly. In most cities, there are significant 

differences between districts. Some communities have been designed and constructed on 

undeveloped rural land. The haphazard development of many cities reflects economic, 

defensive, or colonial requirements. There are cities that have existed for millennia and others 

that were founded within the last few decades. 

 

In cities of developing countries, shantytowns with a single story may not have a particularly 

concentrated population, and there is frequently a large quantity of unoccupied land and a 

dearth of services. Cities in developed nations typically have a higher population density, more 

commuters and automobiles, greater energy and water consumption, and more problematic 

waste. 

 

Some nations also have large refugee settlements that exhibit many of the characteristics of 

urban slums. Such settlements establish promptly and place relatively significant demands on 

the region's water, food, and fuel resources, sometimes for decades. Additionally, they lack 

taxpayers to fund services. People in such camps frequently have lost their possessions and are 

traumatised and destitute, posing a challenge for those attempting to ameliorate the situation. 

The degree of industrialization and whether it is dispersed among residences or contained in 

distinct industrial zones varies significantly between cities. 

 

In terms of population, the world has been more urban than pastoral for several years. The 

majority of prospective population growth in developing nations will occur in urban areas. In 

recent decades, cities have grown significantly in many instances, but not always. Rapid and 

mainly unplanned urban development poses significant environmental management 

challenges. There are cities that have made strides in enhancing urban environmental 

management here and there. The majority of these are comparatively prosperous city-states 

with thriving petroleum or tourism-based economies. 

 

22.1 Main Features of Urban Environments 

Globally, urban environments have a variety of characteristics. Cities should be able to provide 

healthful and stimulating environments for their residents, and possibly generate funds and 

provide services to assist rural communities. Rapid population growth is not always associated 

with urban issues. There are cities that have experienced accelerated population growth with 

minimal negative consequences.  Rapid expansion coupled with ineffective administration is 

likely to be problematic. While there are numerous significant cities, and the majority of them 

have emerged quite quickly, the majority of the urban environment in developing nations 

consists of much smaller settlements. 

 

Megacities are not necessarily susceptible to issues. However, if they do occur, they may 

require substantial resources to treat. There is a vast variety of urban settings. There can be a 

great deal of variation between cities, and even within the same city, there are frequently 

notable differences, especially between wealthy and impoverished districts. Statistics are 
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unreliable and insufficient. Consequently, there are an excessive amount of generalisations and 

erroneous assumptions regarding problems. Problems differ between cities and even within a 

single city. The past responses of developed nations to accelerated population growth and urban 

environmental issues may not be applicable to the future or to developing nations. 

 

22.2 Environmental Manager’s Goals 

The environmental manager's objectives are to ensure that cities provide their residents with a 

sustainable healthy environment and employment, without negatively impacting extra-urban 

areas. There are advantages to living in a metropolis, in particular, the concentration of people 

allows for economies of scale in service provision. It is also simpler to monitor and enforce 

environmental standards when activities are less dispersed and opportunities to dovetail 

activities are more likely. Oftentimes, the links between urban and rural areas are highly 

developed and intricate; therefore, they must be deciphered and comprehended if sustainable 

urban development is to be achieved. 

 

Planners have attempted to anticipate and manage city problems with varying degrees of 

success. In general, the quantity of pollution per capita in developing country cities is lower 

than in the majority of developed country cities. Poor people consume less, and much of what 

they abandon is compostable organic material. In general, their waste is less toxic than that of 

developed nations. The impoverished also use considerably less heating and cooling, though 

they frequently rely on wood fuel and charcoal, which, when consumed, can contribute to local 

air pollution issues. Hundreds of kilometres around cities, the supply of wood fuel and charcoal 

typically causes severe damage to the vegetation and soil. Gangs of refuse pickers ravage the 

countryside. 

 

Where dung is collected, soils are deprived of organic matter and are likely to lose fertility and 

deteriorate. The solution to deforestation and soil degradation is to establish wood lots or to 

encourage a transition to alternative fuels in energy consumption. It may be very difficult for 

impoverished individuals to make a transformation. Urban areas modify runoff significantly, 

making it more erratic, frequently polluted, with more extreme flows, and channelized. Cities 

pollute the surrounding air, causing the cool season to be warmer and the warm season to be 

heated within and around them. 

 

The supply of inputs for cities – i.e., water, energy, and food – affects a sizable region, and the 

effects can be measured and may even be felt in distant countries. Until quite recently, illegal 

settlement of urban and peri-urban land typically provoked authorities to respond with force, 

evicting individuals, demolishing shantytowns, and harassing squatters to drive them away. 

Currently, city officials cannot disregard colonies and squatter settlements. Increasing numbers 

of municipalities are attempting to enhance water supplies, housing, waste management, and 

public transportation.  

 

In urban environments, poor immigrants are less likely to have developed effective coping 

strategies than poor rural residents, and they are frequently cut off from their families and 

communities, so they have no one to rely on during difficult times. Longer-established squatter 

settlements typically make efforts as communities to enhance their services, housing standards, 

and disaster resilience. The mainly unplanned urban expansion of such communities frequently 

impedes progress. In developing nations, a significant proportion of the urban population 

consists of illegal immigrants. 
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22.3 Urban Environmental Management Approach 

Good urban environmental management involves developing adequate services, enacting and 

enforcing appropriate legislation, and implementing protective measures in a proactive manner. 

There is also a need for city administrators and planners to consider actual requirements, as 

opposed to employing strategies suited for affluent communities or those applicable a century 

ago. Frequently, cities are founded for motives that are no longer legitimate. What made logic 

for colonial administrators or rail or river conveyance in the past may no longer hold true. 

Environmental advances should ideally be incorporated into urban restructuring that generates 

new revenue and employment, and recovers costs whenever possible. 

 

Cities in developing nations typically have storm drains and sewers that are typically open 

channels that easily clog and overflow. Undrained areas become contaminated and provide a 

breeding ground for mosquitoes and other unwanted pests; wells and dwellings also become 

contaminated. In combustible shacks, there is frequently congestion, substandard housing, lack 

of street illumination, unpaved pathways, uncollected garbage, and the use of hazardous 

cooking and lighting methods, particularly petroleum burners. 

 

All of this, coupled with poverty, contributes to the deterioration of human health through 

diarrhoeal diseases, the leading cause of death among children. Malaria and other mosquito-

transmitted diseases, such as dengue, hepatitis-A, Nile fever, and yellow fever, are also a 

concern, as are various forms of encephalitis. Diseases proliferate in congested, low-quality 

housing and are exacerbated by poverty; parasitic worms are primarily incapacitated by 

parasites. Respiratory problems due to moisture, congestion, and air pollution from fuelwood 

and charcoal is another problem. Unusually high accident rates, including burns, scalds, and 

falls, as a consequence of substandard housing, alcoholism, and unpaved and unlit tracks. 

 

Squatter settlements typically occupy land that has been rejected by others because it is too 

precipitous or too boggy. Whenever it rains heavily in inclined areas, there is a risk of 

landslides beneath or onto homes. Steep terrain is prone to gullies and typically contains 

treacherous pathways. On a regular basis, sewage-contaminated water routinely inundates 

squatter settlements on floodplains. Planners frequently neglect the fact that children from low-

income families lack access to secure play areas. 

 

There are three types of urban environmental issues: those associated with the household, the 

workplace, and the neighbourhood. For the impoverished, the home is frequently also their 

employment, exposing the entire family to commotion, fire risk, and hazardous materials. Child 

labour is widespread, and children are particularly susceptible to industrial accidents and 

pollutants. It is difficult to supervise and protect dispersed small workshops and homeowners 

who perform contract work, and accidents can have a negative impact on the surrounding 

housing. Innovations adopted by larger factories are more likely to be monitored than those 

adopted by dispersed small workshops, and it is difficult to provide health and safety and 

environmental education to dispersed small workshops. Almost none of the employees in these 

workshops have medical or accident insurance. 

 

Dangerous diseases, such as multidrug-resistant tuberculosis, dengue, and Nile fever, have 

been spreading far beyond slum areas in developing nations and to developed nations. 

 

22.4 Problem Areas in Urban Developments 

Globally, the expansion of buildings and infrastructure is destroying biodiversity and soil. The 

loss negates agricultural modernization's gains in food production in a significant way. 
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Typically, the finest and most accessible agricultural property is developed. Large areas are 

affected by the human disturbance and pollution associated with urban growth. Urbanization 

eliminates carbon dioxide "sinks" in soil and vegetation, thereby contributing to the possibility 

of global environmental change. In developed nations, suburban gardens and lawns may help 

mitigate for lost carbon sinks. However, in impoverished and drier nations, this is less likely 

unless urban and peri-urban horticulture is encouraged. 

 

Currently, urban areas in impoverished nations are not adequately mapped, making it difficult 

to estimate the direct impact of a building or problem.  In every urban environment, there are 

typically problem areas, which are typically the areas where the impoverished have resided and 

those afflicted by industrial activities. Other problematic regions include those with soils that 

make buildings susceptible to subsidence or earthquakes, those at risk of inundation or 

landslides, and those with accumulating air pollution. At the beginning of the twenty-first 

century, a minority of urban residents in wealthier nations and the majority in impoverished 

nations experience destitution. 

 

Those who become destitute in urban areas frequently possess useless rural skills. The urban 

poor may be more vulnerable than the rural poor due to their monetary economy and limited 

foraging opportunities; without sufficient funds, survival is a struggle. The rural impoverished 

have famine harvests and contingency strategies that city dwellers lack. This may be partially 

offset by the relative simplicity with which aid agencies can access urban areas, and by the fact 

that governments may assist urban residents who are most likely to vote for them and pose a 

greater threat if neglected. 

 

 

22.5 Pollution Associated with Urban Growth 

Cities are among the most altered, toxic, and polluted environments on Earth. People generate 

refuse, which can be defined as movable material that is mistakenly perceived to be worthless. 

Once discarded, waste can be a nuisance, hazard, or pollutant, but it may become a useful 

resource. There is a vast variety of refuse categories. Some may degrade over time or react 

with the environment or other waste to produce toxins. Waste can be subdivided for 

management purposes into toxic and non-toxic, flammable and non-flammable, compostable 

and non-compostable, solid and liquid, and useful and problematic. Frequently, cities rely on 

wells or are supplied by low-pressure pipelines that are susceptible to contamination from soil, 

seeping sewers, chemical and oil leaks. Therefore, refuse management is crucial. 

 

22.6 Managing Urban Waste 

Waste and pollution disposal should be integrated with job creation, food and commodity 

production, and industrial development wherever practicable. There are examples of waste 

disposal expenditures that are extremely expensive to maintain and frequently transfer 

problems to a new location. 

 

In the majority of developing nations, traffic pollution is severe. In a few countries where 

vehicle ownership is restricted or where technological advancements have led to the 

development of better public transportation, there may be fewer problems. In many nations, 

public transportation is inadequate and the number of cars is rapidly increasing. In many 

nations, the standard of motor vehicle maintenance is subpar, making it difficult for city 

authorities to implement effective pollution controls. Not all nations insist on lead-free gasoline 

and demand catalysts. As a result, lead, tropospheric ozone, and other pollutants pose grave 

and developing dangers. Even in cities with remarkable metro or modern light rail systems, 
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there are still challenges in accommodating large numbers of private automobiles, limousines, 

and buses. Customers' inability to pay increased fares forces taxi and transport companies to 

operate on a shoestring budget. 

 

22.7 Management of Sustainable Urban Development  

Sustainable urban development and sustainable urban design are currently receiving a great 

deal of attention, but with limited success. How to evaluate the sustainability of a city's policies 

or programmes is a challenge. Some feasible measures include recycling as much water as 

possible, planting trees and shrubs along streets, reducing electricity waste, discouraging 

pollution, making productive use of garbage and sewage, establishing energy-efficient public 

transportation systems, collecting rainwater, and generating solar power. 

 

The pursuit of sustainable urban development can be broken down into three steps: pursuing 

urban policies and plans that support sustainable development, attempting to reduce a city's 

environmental impact, and monitoring progress and maintaining the city's function. The 

challenge must be confronted in both wealthy and developing nations, and both should be able 

to devise suitable solutions. Some cities have implemented City Development Strategies that 

differ marginally from the Environmental Action Plans in that they are more pro-poverty. 

These may, with any luck, inspire a shift towards genuine action. 

 

Existing solutions to specific urban issues are available. These elements will be included in the 

sustainable urban development strategies that urban planners and environmental administrators 

are currently creating. It will be essential to select the appropriate components for specific 

situations and to devise means of implementing, funding, and maintaining strategies. In 

addition to being adaptable, sustainable strategies must also be durable. There appears to be a 

developing realisation that cities must adapt to global environmental change. Urban sustainable 

development is not accomplished if the broader environment is harmed in the process. 

 

22.8 Improvement in Urban Water Supplies 

In many cities, contaminated water is a significant cause of illness. The solution depends on 

locating adequate supplies, purifying and transporting them safely to consumers, and disposing 

of waste water with care. A number of cities must rely wholly or partially on desalination of 

seawater. Numerous municipal water systems have been taken over by the private sector, and 

even in impoverished communities, the private sector may provide the majority of water. 

Sometimes this is simply the sale of water from tanker vehicles, but for some impoverished 

people, adequate piped water supply systems and sewerage improvements may be paid for by 

businesses rather than city governments. Another option is community self-help programmes. 

Typically, an NGO or city government provides pipelines and other infrastructure, and locals 

install and maintain them. Rarely is wastewater recycled, and few urban areas collect 

precipitation. 

 

If storm water is kept isolated from water polluted by runoff or industry, it can be more easily 

applied to landscape plants and treated. In practice, however, storm water and other refuse 

typically combine. This also implies that during a severe downpour, the effluent treatment 

facilities may be inundated and discharge untreated effluent. 

 

22.9 Improvement in Municipal Waste Disposal 

In most cities of developed nations, sewerage and solid debris are collected and disposed of 

effectively. The problem is treatment and disposal, which are not always environmentally 

friendly and in some instances cannot be sustained in their present forms. In many urban areas 
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of developing nations, faeces and garbage are abandoned on vacant land or on the side of the 

road, which is an extremely unsatisfactory situation. If there is any organised removal, a cart 

or tractor-trailer is used. Rarely does this eradication involve environmentally secure disposal 

methods. 

 

Some settlements do transport refuse and excreta to the agricultural land bordering them. 

Composting, biogas production, or incineration servicing district electricity and heat schemes 

are safer options. When properly managed, these can be inexpensive, relatively secure, and 

environmentally friendly. Each city district generates various kinds and amounts of refuse and 

presents its own collection challenges; the solution must be tailored to these and funded 

accordingly. 

 

Recycling materials such as metals or glass, as well as the sale of compost, may help generate 

revenue, but environmental protection and public health care also necessitate expenditures. 

Refuse and effluent may be contaminated with heavy metals, pharmaceuticals, and other 

problematic substances, limiting their utility as compost or irrigation water. Poor 

neighbourhoods of cities in developing nations are also likely to discharge effluent tainted by 

small-scale industrial activity, particularly the use of oil and solvents. Managing such dispersed 

and ominous discharges is challenging. Simple chlorination or oxidation in a lagoon for a 

period of time may be sufficient for the basic treatment of effluent to reduce its pathogen 

content. However, removal of solvents, heavy metals, pesticides, and other contaminants using 

current technology can be prohibitively expensive for even wealthy nations. Biogas production 

utilising effluent and garbage or agricultural residues has also been investigated, primarily on 

a micro level in rural areas. 

 

The majority of sewage systems in cities around the world are water-based, Western-style 

systems. Frequently, these systems provide only minimal remediation, while rivers, lakes, 

oceans, and groundwaters become contaminated. There are two difficulties. First, effective 

waste removal, and second, adequate disposal, a challenge for many wealthy and impoverished 

cities alike. Literally to defend public health, cities are increasingly extending inexpensive 

sewerage systems to low-income areas. Governments and NGOs have frequently supported the 

installation of inexpensive pour-flush sewage systems. By providing lavatory slab/floor area 

moulds and subsidising pipe installation, they can reduce costs. 

 

However, there is no planning, there are no regular roads, and the housing is dispersed up and 

down hills and valleys. As a result, it can be challenging and expensive to provide services 

such as piped water, mains electricity, and drainage. Where sewers are clogged with sediment, 

it is possible to install new sewers or re-line existing ones with an egg-shaped, narrow at the 

base, or stepped cross-section to ensure that even when flows are weak, debris is swept along 

more effectively than with a normal-shaped conduit, thereby reducing the risk of blockages 

and standing water that could seep into the ground. 

 

Insufficient sewerage disposal is a major determinant of well-being in developing countries, 

and there have been demands for enormous amounts of aid to better sanitation and safeguard 

drinking-water supplies. The provision of lavatories and sewerage (pipes) is less of a challenge 

than the secure disposal of sewage (effluent); many systems simply discharge into streams or 

the ocean or are connected to septic tanks. While this may be acceptable for smaller settlements 

and under certain geological conditions, it does provide fewer opportunities for flies and other 

pests to reproduce and come into contact with humans. 
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It frequently causes severe contamination of groundwater and surface water. Moreover, water-

based sewage systems are readily inundated during intense rainstorms, particularly in areas 

with inadequate surface water drainage provisions. If at all possible, sewage-contaminated 

water should be kept separate from "grey" water, laundry water, and storm run-off, as the latter 

is simpler to treat and can be allowed to flee during intense rainfall. When there are numerous 

settlements along a river and effluent reaches shallow, confined seas or lakes, the likelihood of 

severe pollution increases. The problem is that those affected by effluent pollution are 

frequently separated from the population that causes it; urban–rural connections are frequently 

disregarded. 

 

There are alternatives to wastewater treatment with water. The issue is providing effective, 

affordable systems that will be utilised. People are accustomed to flushing toilets and water-

based systems. Even in regions without sewerage, they can be seen on television. Increasing 

numbers of businesses are preparing to manufacture, distribute, and install water-based sewage 

systems. There is some consumer resistance to waterless systems, and their development has 

been relatively neglected. In the future, water shortages and the price of effluent treatment may 

encourage the development of such systems. 

 

22.10 Managing Urban and Peri-urban Agriculture 

Urban and peri-urban agriculture will undoubtedly grow in the future years. The former is 

located within cities, whereas the latter is located within and around cities. This could provide 

employment and food for the impoverished, as well as utilise garbage and waste water. This 

could assist impoverished communities with increasing squatter settlement destitution and 

unemployment. Oftentimes, rural migrants are unable to find suitable employment in the city 

despite their knowledge of horticulture. Richer urban areas can utilise effluent for irrigation of 

amenity areas. There are promising strategies for urban agriculture waste and effluent disposal. 

If authorities fail to effectively collect, cleanse, and regulate refuse, there is a risk that 

producers will use it on their own, which could result in difficult-to-monitor and -manage 

environmental and health issues. 

 

In affluent cities, residents are frequently required to separate trash for recycling. It is 

compacted and either buried or incinerated. In impoverished nations, waste is frequently sorted 

by the informal sector, and there is much that can be done to assist them and make their work 

safer. It has been suggested that exporting waste to developing countries for processing would 

increase employment and facilitate effective recycling. However, there are ethical concerns, 

including the export of danger and degrading employment. Waste and effluent that are 

contaminated with chemicals, heavy metals, and pathogens can be used to irrigate non-food 

crops if care is taken. 

 

Farms and aquaculture may feed poultry, fish, hogs, etc. with effluent and food scraps. In the 

vicinity of Kolkata, India, effluent is added to fish-ponds in order to feed the fish and cultivate 

water hyacinth for other livestock. Many other cities in developing nations are surrounded by 

activities that are comparable. It is preferable for authorities to assist and monitor these 

activities as opposed to pretending they do not exist. Paying to chlorinate sewage outflows is 

preferable to allowing untreated effluent to contaminate city-market vegetables. 

 

22.11 How Urban and Peri-urban Agriculture Improve Situation 

Urban and peri-urban agriculture could enhance food supplies, aid in the disposal of wastes, 

and provide livelihoods for individuals who are unlikely to find gainful employment in other 

contexts. A sustainable strategy connecting waste and agriculture must be overseen by 
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individuals with extensive knowledge of pollution, healthcare, etc. Even if waste recycling is 

not involved, activities such as poultry or pig farming near urban areas can pose severe risks. 

Urban environmental managers must monitor urban and peri-urban agricultural activities 

closely. 

 

22.12 Improving Urban Rehabilitation 

In developed countries, degraded urban areas suitable for redevelopment have come to be 

known as "brownfield" areas. Frequently, these are former industrial sites, petroleum terminals, 

or fueling stations. Redeveloping contaminated land may necessitate costly decontamination 

measures to protect against lead, asbestos, and other contaminants. Frequently, aid 

organisations finance construction, but offer little recurring funding. Fundraising for 

continuous repairs and modifications is therefore a difficulty for urban environmental 

management. The difficulty is magnified in impoverished areas, where residents are unlikely 

to be able to pay a substantial amount of tax. Currently, community-based approaches are 

viewed as promising, necessitating environmental managers' familiarity with social issues and 

participatory approaches. 

 

In developing nations, slum upgrading is frequently accomplished by providing locals with 

materials for housing and road improvements, as well as pipelines and qualified labour for 

sewerage. Squatter housing (slums, shantytowns) provides little protection against vermin, 

dampness, severe weather, and fire. It is unlikely that flimsily constructed slums will collapse 

and murder many people during earthquakes; however, if the tremor occurs while people are 

cooking, the slums may catch fire. However, where denser mud construction is utilized, 

collapse may pose a threat to inhabitants. When funds are available, governments can 

significantly enhance the well-being of citizens by providing materials for housing 

improvement. Blocks and roofing materials can reduce fire risk and moisture. Inexpensive 

entrances and windows can aid in preventing malaria transmission and crime. 

 

22.13 Improving the Urban Transport 

Developing cities rely heavily on transit and taxi transportation, partly as a result of 

leapfrogging, as some cities have superior systems. However, because many cities lack 

sufficient public transportation and have few pollution control measures, traffic pollution is a 

problem. In South Asia and sections of Southeast Asia, motorcycles and two-stroke, three-

wheeled auto-taxis are prevalent. The latter provide inexpensive and efficient transportation, 

replace human-powered rickshaws, consume little gasoline, and contribute less to traffic 

congestion than full-size vehicles. However, they are typically boisterous and lack pollution 

control devices. 

 

Some cities, however, have adapted rapid transit systems, such as modern trams, metro or rail 

systems. Without efficient transportation, there is a risk that employees will congregate in 

manufacturing areas, posing safety risks, and inner-city neighbourhoods may develop slums. 

 

22.14 Improving the Sustainable Energy Supply 

Access to electricity in the developing world is limited for all but the wealthy. Some of the 

impoverished connect illegitimately to supply networks. Many make do with fuelwood, 

charcoal, petroleum, or gas in bottles. Even if electricity is available, these fuels are likely to 

be used for cookery in all but the wealthiest cities. Accidents are prevalent, and the cost of 

petroleum consumes a significant component of the incomes of the impoverished. With urban 

pollution and frequently cloudy conditions, cooking with solar energy using parabolic 

reflectors may not be feasible for many households. 
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Residential photovoltaic (PV) systems are modest solar arrays that provide limited quantities 

of electricity to residences, schools, and community services. These PV systems are now being 

adopted by the "more affluent" impoverished as a means of powering possibly some limited 

illumination, allowing for longer working hours and evening study time for children. Most of 

these do not operate culinary appliances. Local cafés and taverns in impoverished 

neighbourhoods use PV to provide television. 

 

Utilization could expand even further if more cost-effective, robust systems were available. 

Using larger PV arrays or household heating and electricity generation units, households and 

group housing societies in more affluent cities may generate enough electricity for their own 

use and even sell to the grid. Such advancements have been primarily experimental thus far. 

Both low- and high-latitude cities could make greater use of enhanced building design to 

capture solar radiation for heating or to reduce the need for air conditioning. There are ways to 

reach more individuals through the media. Educating and mobilising local action to enhance 

environmental management should be a top priority. 

 

Since compressed gas is less readily available and more expensive, the impoverished 

frequently switch to petroleum. Biogas is an alternative to fuelwood and charcoal. However, 

this is difficult for tiny urban households to produce. It is more feasible on a neighbourhood 

scale, particularly if linked to faeces and garbage treatment. Unfortunately, not all communities 

will have appropriate waste. Until now, biogas adoption has primarily occurred in India. The 

supply and use of fuelwood or charcoal has been a developing concern in many rural and urban 

areas for decades. 

 

The optimal solution is to integrate sewage and waste disposal with biogas or district generation 

furnaces for energy supply. Additionally, sustainable fuelwood plantations can assist with fuel 

supply, and this could be energy with minimal net carbon emissions. However, such plantations 

are frequently eucalyptus stands on former common land, which necessitates the relocation of 

people and can have a variety of negative environmental and economic effects. Sustainable 

plantations of fast-growing plants like willows, reeds, or aquatic plants, possibly fertilised with 

sewage or composted refuse/sewage, can be converted into biogas, charcoal briquettes, or 

woodchips for district generation stations. Care must be taken when selecting land for these 

plantations. 

 

Aquatic biofuel could be produced from lagoons or complex channel systems that also serve 

to capture, sediment, and extract excess nutrients from polluted streams or treat municipal 

effluent. These effluent treatment systems based on alternative technologies have the potential 

to be highly sustainable and produce beneficial products.  Richer areas of cities and villages in 

developing nations are likely to increase their energy consumption and per capita waste 

generation in the future years. Control through taxation is problematic because if energy or 

other essential commodities are taxed, it disproportionately affects the impoverished because 

they spend a greater proportion of their income on these items. The wealthy spend a smaller 

percentage of their income on these goods and may be better able to evade taxation. 

 

22.15 Urban and Rural Linkages 

Cities do not exist independently. They frequently exert influence at vast distances. The fact 

that urban wages are typically greater than rural wages can cause rural to urban migration. This 

deprives the countryside of labour and may result in land-degrading practises. Occasionally, 

the allure of improved services and exhilaration is what draws rural residents to the city. 

Migration from rural to urban areas causes squalor and pressure on urban services. In addition 
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to attracting rural labor, urbanisation can also displace those who are willing and able to 

innovate.  

 

Therefore, the afflicted countryside may be more resistant to change than it would have been 

otherwise. Urban markets impact the economy. Governments frequently maintain low grain 

prices for urban impoverished, which tends to depress the prices of rural agricultural products. 

Importing inexpensive foreign grain to sustain city dwellers (a transition to bread as a mainstay 

in some nations encourages this) can have a comparable effect. Due to a shortage of income, 

producers abandon land or disregard soil and water conservation when agricultural product 

prices are low. 

 

The result may be environmental degradation and a decline in national food production, 

resulting in a greater reliance on a handful of global food surplus regions and a consequent 

increase in vulnerability. There is a demand for electricity, which is frequently met by the 

construction of hydroelectric dams, as well as a demand for water, which may be in competition 

with rural consumers, making irrigation problematic. Dams can have severe environmental and 

socioeconomic effects, and they are often located far from the cities they serve. 

 

22.16 Cities and Climate Change 

Changes in the environment can quickly disrupt food and water supplies to populations. Rising 

sea levels may have the greatest impact on urban areas over the next few decades. Numerous 

coastal communities, such as Dacca in Bangladesh and Venice in Italy, are susceptible to 

flooding. In addition to inundation and storm damage, rising sea levels cause saline water to 

penetrate estuaries and contaminate and displace pristine groundwater. 

 

Some cities have already installed coastal protection bunds and river floodgates. These may 

not be a sufficient long-term solution, likely do not justify the astronomical cost, and may give 

citizens an illusory sense of security. As an alternative, planners could discourage vulnerable 

land use in flood-prone areas and provide robust flood and storm shelters and early warning as 

a civil defence measure. The urban water supply is likely to be impacted by climate change. 

This may lead to water shortages, increased flood risk, and altered landslide susceptibility. The 

alterations may or may not be local. 

 

A number of cities are reliant on rivers nourished by distant snowfields, and climate change 

may diminish snow cover. It is likely that storm drainage and water supply systems will be 

constructed with limited funds. Once constructed, alterations are difficult and there is little 

room for adaptation. Changes in the environment may have negative effects on urban health, 

but it is difficult to assess the severity of the dangers because so many complex factors are 

frequently involved. Predictions are frequently based on conjecture. As wealthy and 

impoverished countries implement economic controls and introduce new technology to honour 

carbon emission agreements and adapt to environmental change, adjustments in energy use and 

consumption of products are likely to occur as a result of global warming. 

 

Planners, administrators, and the media are rather preoccupied with the expectation that global 

warming will be relatively gradual. There is insufficient recognition that such a transition could 

cause abrupt decline in some regions and may not be as gradual as anticipated. In addition, it 

is crucial not to solely focus on global warming and neglect that a variety of natural disasters 

can abruptly cause significant environmental changes. Global warming expenditures may be 

better spent on general adaptability measures, such as increased emergency supplies, etc. 
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Chapter 23 

 

 

Management of Pollution and Waste Problems 

 

Much of the environmental degradation in Asia occurs as a result of market failures, 

inefficiency in production and use of energy and resources, local governments’ inability 

or non-cooperation, lack of integrated planning, and weak environmental regulatory 

agencies (ZhongXiang Zhang). 

 

23.1 Pollution and Waste Management Focus 

Sustainable development requires the continual management of refuse and pollution, 

referred to as outputs, as well as food, water, and living space, referred to as inputs. In the 

past, humans have devoted significantly more effort to inputs than outputs. Nonetheless, 

expanding populations and the development of potent compounds have made it essential 

to focus on outputs. Before the 1960s, it is unlikely that many people would have taken 

seriously the notion that pollution could imperil the global environment, and some even 

viewed pollution as a sign of progress and a mere byproduct of making money. Frequently, 

outputs can be recovered and utilised as inputs to sustain development. 

 

Pollution is the intentional or unintentional introduction of hazardous substances or forms 

of energy, such as heat, radiation, or pollution, into the environment by humans. The 

presence of elevated concentrations of substances in the environment, food, etc. is 

contamination. Contamination is not always detrimental or annoying. Pollution is 

synonymous with contamination, but contamination does not necessarily constitute 

pollution. 

 

Both nature and humans are capable of producing toxic or noxious compounds. Waste can 

be defined as movable material that is commonly mistakenly perceived as having no 

further value. It may not pose a problem, annoyance, or danger after being discarded, but 

it may become a valuable resource. As refuse may give rise to contamination, it is 

necessary to view both together. 

 

Management of pollution and refuse can concentrate on; 

1. Prevention and avoidance, or following escape or release: 

 

2.  collection and disposal procedures, or 

 

3.  Reclamation/treatment/mitigation that is occasionally challenging, expensive, or 

impossible. 

 

Prevention involves capturing waste or pollution before release, while avoidance seeks 

development without waste or pollution generation. Agreeing on a hierarchy of desirability 

is possible. Waste and pollution disposal should be integrated with job creation, food and 
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commodity production, and industrial development wherever practicable. 

 

Based on the experience of developed nations, there are examples of waste disposal 

expenditures that are prohibitively expensive for developing nations to maintain. Different 

groups are affected differently by pollution and refuse, particularly in a multicultural 

society where lifestyle differences result in varying exposure and distinct concerns. For a 

variety of factors, children and women may be differentially exposed and physically more 

vulnerable than the male working population. Currently, it is believed that community-

based approaches hold promise for urban improvement; therefore, environmental 

administrators must be conversant with social issues and participatory approaches. 

 

Pollution can be direct, having an effect immediately upon release to the environment, or 

indirect, i.e. secondary, resulting from interaction with moisture, other pollutants, and 

sunlight after release. The effects may be direct, indirect, or cumulative, intermittent or 

constant, immediate or delayed, affecting the atmosphere, soil, oceans, water bodies, and 

groundwater, or confined to particular organisms, produce, or geographic regions. The 

effects of pollution may be temporary or permanent, hazardous or annoying, toxic or non-

toxic, chemical, biological, radiation, heat, light, noise, dust, or olfactory in nature. 

 

Pollution may have local, regional, transnational, or global consequences. The 

environment may render pollution and refuse innocuous until a certain threshold (the 

absorptive capacity) is exceeded, after which there will be progressive or sudden problems 

if there is no effective control. It may be very difficult to recover from a loss of absorptive 

capacity, so it is crucial that environmental managers model and monitor to avoid 

exceeding thresholds. 

 

 

23.2 Risks of Pollution and Wastes 

The risks posed by pollution and wastes are insufficiently understood, and the standards 

and monitoring techniques currently in place require constant refinement. What was 

deemed secure roughly thirty years ago is frequently no longer accepted, and what is 

acceptable today may not be acceptable tomorrow.  As food organisms concentrate it 

through nutrition or absorption, a safe background level of a pollutant may become 

harmful to organisms near the apex of a food web. Certain contaminants become 

concentrated in particular tissues of higher organisms. 

 

To create hotspots, wastes and pollutants can also be concentrated by tidal action, abrupt 

rain-out by cyclones, chemical bonding to particular soil compounds, localised 

interception of contaminated rainfall, etc. Some pollutants undergo little change after 

being released, while others decompose or disperse and become innocuous, while others 

are unstable and may be converted into hazardous compounds. 

 

Pollutants or pollutants initially dispersed into the atmosphere or the water may exchange 

between these two systems. For instance, sediment can settle on water and descend, or 

polluted water can form aerosols or contaminate groundwater that emerges at a later time. 

Continuous, single, repeated, fleeting, extended, random, recurring, or periodic releases 
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are all possible. Pollution and refuse disperse based on their characteristics and method of 

release.  

 

Gases or dust are affected by the height of the release, their temperature relative to the air, 

weather conditions, particularly wind-speed, their density or particle size, the presence of 

inversion layers, whether or not an obstacle is encountered and the texture of that obstacle, 

as well as numerous other variables. Diverse variables affect the dispersal of organisms in 

water. Explosions, whether natural or artificial, can disperse even large particulates over a 

wide area, especially if the material is propelled into a jet stream, cyclone, or ocean current. 

 

Not infrequently, a temperature inversion in the atmosphere effectively seals off a region, 

capturing pollution. It is possible for water bodies, such as the ocean or lake, and the 

atmosphere to stratify, so that only a few levels combine and disperse compounds. As a 

result, conditions become stagnant and pollutant concentrations increase. 

 

23.3 Brief History of Pollution and Waste Problems 

Even nomadic hunter-gatherers or those living in dispersed hamlets or small villages were 

exposed to health risks as a result of negligent refuse disposal and living in smoke-filled 

dwellings, which contaminated water supplies. However, urban development, population 

concentration, industrial activity, and technological advancement led to serious problems. 

Since the 1920s, chemists have devised compounds with severe environmental effects, 

such as pesticides, radioactive isotopes, and chlorofluorocarbons. These substances may 

be toxic, carcinogenic, mutagenic, or detrimental in other ways. Even at extremely low 

concentrations, some contaminants pose a long-term threat to organisms or biogeophysical 

cycles. 

 

Prior to the 1960s, it was common for industry and government to disregard or conceal 

detrimental on-site and off-site impacts. There were numerous loopholes in health and 

safety laws, making it difficult for workers, consumers, and bystanders to seek 

compensation. When action was taken, it was typically remedial as opposed to 

preventative. As a result, the burden of pollution and wastes is generally not incurred by 

those who pollute, and those who suffer are often distant and unrewarded. The effects were 

frequently delayed in time, with effects being felt and clean-up costs incurred perhaps 

generations after pollution or refuse disposal. 

 

It is a fact that pollution and refuse exist on a global scale. Governments, international 

agencies, and non-governmental organisations have increased pollution and refuse 

monitoring and control. There is a shift towards encouraging prevention and making 

polluters pay. This transformation is not yet final. 

 

The provision for pollution control and waste disposal is perpetually challenged by 

advancing technology, expanding industrialization, and expanding urban populations. 

Numerous locations where pollution and refuse have accumulated, but have not been 

documented, pose a threat. When container coatings deteriorate or when acid deposition 

makes compounds in the soil more mobile, hazardous materials may escape. 
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Pollution and refuse are becoming increasingly international issues. Such transboundary 

hazards were mainly unrecognised prior to the 1970s. Now, the environmental manager 

must search for pollution controls that can be implemented in multiple nations or the global 

environment. 

 

Over the past few decades pollution and waste management has been helped by; 

 

a. Growing adoption of the polluter-pays principle; 

 

b. A trend towards more proactive planning and management; 

 

c. Increased release of information on pollution and waste risks and nuisance just 

as a result of government, NGO, media and international agency activity; 

 

d. Improved legislation to define, monitor and control pollution and waste; 

 

e. Spread of better environmental quality standards more widely applied which aids 

monitoring and exchange of information, and provides yardsticks for legislators and 

enforcement; 

 

f. Development of better policing and of self-regulation and joint agreements between 

regulators and potential polluters; 

 

g. Better methods and equipment for monitoring and assessment; 

 

h. Some shift to treating pollution before discharge; 

 

 

Regulatory authorities, businesses, and others must weigh the costs of pollution control 

and waste management against the value of environmental quality or human welfare. Too 

strict a control causes businesses to suffer and possibly relocate or go insolvent, while too 

lax a control causes harm to people and the environment. The objective is the optimal 

environmental solution. 

 

Pollution and waste management are now significant political forces that, ideally, should 

be incorporated with economic, social, and political policies. 

 

23.4 Management of Wastes Resulting from Urban Areas and Industry 

Urban generally refers to "the concentration of people in cities and towns." Some 

urbanised regions are the most altered, toxic, and polluted environments on Earth. Cities 

have an impact on other, frequently distant environments, as well as urban expansion. 

Especially in developing nations, can strain services and infrastructure to the breaking 

point. Even in developed nations, many cities have hazardous levels of air pollution, and 

sewage and refuse are a problem. 

 

Additionally, there may be substantial residual heat from residences and industries. These 

factors produce a heat island effect. The urban environment is warmer than its environs, 
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causing local airflows that may recycle pollution. The expansion of cities devastates 

farmland, biodiversity, and recreational areas. Most cities have extensive areas of 

abandonment that could be used to reduce the demand for new land; however, 

decontaminating and rehabilitating it for settlement is costly, whereas it can be converted 

relatively inexpensively into amenity areas through tree planting and horticulture. 

 

Drains and conduits accelerate the runoff of effluent and storm water contaminated with 

sediment from cities. Leaking sewage contaminates the groundwater below, necessitating 

the use of alternative supplies from neighbouring areas, which reduces streamflow. Prior 

to the late nineteenth century, sewage was only a concern in urban areas, which relied on 

cesspools, latrines, and nightsoil waggons for street collection, or on open-channel 

sewerage systems that discharged without treatment. 

 

23.5 Urbanisation and Sewage Management 

The urbanisation of effluent management transferred it from reclamation to disposal, from 

resource utilisation to resource pollution. Many of the world's sewage systems are 

becoming overburdened, and refuse disposal utilises substantial quantities of water that 

could be used for other purposes. Small-scale industrial activity, notably the use of oil and 

solvents, is likely to contaminate the effluent in impoverished urban areas of developing 

nations. Sewers in cities that developed before the 1930s are frequently deteriorating and 

require expensive repairs. 

 

Modern sewerage design can reduce silting by installing pipelines with stepped or ovoid 

cross-sections, for instance, but there are still numerous issues associated with water-borne 

sewage disposal, such as; 

 

a. The cost of installing, extending and maintaining sewerage; 

 

b. Failure to separate storm water, sewage and industrial waste, which makes 

treatment and disposal more difficult; 

 

c. Waste of often-scarce water; and 

 

d.  Treatment of sewage before discharge, which is seldom satisfactory. 

 

We are aware that many of the world's rivers, lakes, and oceans are so polluted as to pose 

a threat to human health and negatively impact tourism and biodiversity. Where once 

extensive sea-outfalls were sufficient, population growth and anti-discharge regulations 

will increase treatment costs. More consideration should be given to alternatives to 

established water-transported effluent disposal (e.g. composting latrines). 

 

The majority of sewage treatment produces sediment that is contaminated with pathogens 

and toxic heavy metals, as well as effluent that is rich in phosphates, nitrates, and numerous 

other dissolved pollutants. Historically, sediment was disposed of in landfills, on 

agricultural land, or at sea. Numerous nations have outlawed the last option, and it is now 

unlawful in Europe. In some nations, waste is progressively being poured onto farmland, 
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but this practise is insufficient. 

 

The disposal of unprocessed sewage material on farmland poses a risk of contaminating 

agricultural produce, groundwater and streams, and possibly even domestic water supplies 

with pathogenic microorganisms. Increasingly, disposal options are prohibited, leaving 

only high-temperature incineration. 

 

Biogas production on a village or household scale can provide secure, cost-effective 

effluent disposal and gas for heating, cooking, and illumination. Biogas waste can be used 

as a relatively secure composting material. Unfortunately, even inexpensive systems may 

be prohibitively expensive for extremely impoverished communities, and an optimal blend 

of effluent and farm or domestic refuse is not always possible. 

 

There are numerous waterless sewerage disposal systems that conserve water. Low water 

volume discharge to septic tank, earth-filled latrines, domestic or village composting 

toilets, electric incineration, and chemical digestion toilets. The use of septic tanks is 

widespread and effective, provided that the soil and groundwater conditions are suitable 

and that the operation and routine sediment removal and treatment are closely monitored. 

 

At the scale of a village, large farm, or small town, decomposing effluent combined with 

agricultural refuse such as fibre may prove to be an effective method of waste disposal, 

resulting in a secure and beneficial final product. 

 

23.6 Management of Refuse 

Self-help can be used for refuse (waste or debris) disposal, which reduces costs and may 

benefit the impoverished. Local residents collect the waste from the street-corner bins and 

transport it to a landfill or recycling facility. People could be incentivized to collect refuse 

and transport it to a recycling facility, composter, or incinerator. Recycling waste can 

provide employment opportunities, and local governments or aid organisations could assist 

by providing protective apparel, supervision, medical care, and apparatus for refuse 

processing. 

 

23.7 Management of Waste Through Landfills 

Cities generate vast quantities of refuse. In developed nations, this can range from 50 to 

80 tonnes per day per million inhabitants. This may be disposed of in landfills, 

incinerators, at sea, recycled, or composted. Poor nations typically generate waste with a 

lower proportion of plastic and paper packaging, which makes landfill management easier. 

Nonetheless, the trajectory is towards growth. Since the 1960s, the global use of reusable 

glass bottles has decreased, while the use of plastic bottles has increased. This mixture can 

complicate classification and treatment.  

 

Using magnets, tin and steel can be recovered. Recycling aluminium cans is relatively 

simple, but recycling plastics is more difficult. Several cities in developing nations have 

begun to assist the impoverished in sorting and recycling refuse by providing cleansing 

facilities, footwear, mittens, tetanus vaccinations, and medical care. 
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The placement of landfills should minimise nuisance and the possibility of contaminating 

streams or groundwater. A minimum layer of clay should be applied prior to tipping and 

used to cover and secure the tip afterward. Because they are inadequately sealed, many 

obsolete tips and a portion of those currently in use do not meet any of these standards and 

pose a significant future risk. Domestic waste is sometimes combined with industrial 

waste, power plant flue-ash, or effluent for convenience or in the hope that it will aid in 

the decomposition of hazardous substances. 

 

Whether or not this is prudent is debatable.It is essential to locate landfills so as not to 

annoy neighbouring communities, to reduce the risk of ground and surface water 

contamination, to limit the damage caused by venting methane or subterranean fires, and 

to ensure that vermin are not a problem. If allowed to reproduce, houseflies and rodents 

can cause problems at a distance from landfills, and opportunistic birds can pose a 

significant hazard to adjacent airports. If the decomposition of organic matter is vigorous, 

a landfill should generate sufficient heat to eliminate the majority of pathogens. 

 

23.8 Problem of Chemical Contaminants while Landfilling 

Chemical contaminants are a distinct affair. Due to the printing pigments, lubricants, and 

sealants used on paper products, it is hypothesised that they are a significant source of 

contamination of groundwater, streams, and nearby environments. Although gas can 

sometimes be collected and used for energy generation or heating, methane, heat from 

spontaneous combustion, hazardous compounds, and subsidence limit the future land use 

of dump sites. 

 

23.9 Problem of Plastic in Landfills 

Plastic debris poses a problem in landfills, on land, and in the oceans. The majority of 

plastics degrade slowly and can cause significant damage to fauna. For instance, marine 

turtles are harmed when they consume floating polythene bags and equipment like 

compressors. Phantom fishing, consisting of lost or abandoned plastic nets and long-lines, 

has a devastating impact on wildlife. If biodegradability was incorporated, both issues 

could be mitigated. Unfortunately, fishermen do not want equipment to deteriorate prior 

to being lost, and packaging must be able to withstand a reasonable amount of time. 

However, a glimpse at any beach reveals that compliance is lax and that a significant 

amount of plastic enters the ocean via rivers and pipelines. 

 

23.10 Lead Contamination in Potable Water and Its Control 

The nineteenth century marked the height of lead contamination in potable water and food, 

after which lead pipelines and soldered food cans were progressively phased out. Paints 

continue to pose a risk of lead contamination, and redecorating may discharge particles 

from decades-old materials. Approximately ninety percent of the atmospheric lead is likely 

derived from leaded gasoline. Children are susceptible to mental retardation as a result of 

lead accumulation and low birth weight, particularly if exposed in the early years of life. 

The impoverished are more susceptible to contamination. 

 

Beginning in the 1970s, certain nations have mandated the use of non-leaded gasoline. 
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These restrictions are neither universal nor always enforced. In many countries, however, 

leaded gasoline has since been prohibited. 

 

Prior to the 1950s, some communities around the world experienced Sulfur dioxide-rich 

winter pollution, also known as haze and fog caused by domestic coal fires. This issue has 

been drastically reduced since then. 

 

However, there has been a global increase in nitrogen dioxide-rich, i.e. photochemical 

pollution during mild weather, which is primarily caused by gasoline-powered vehicles. 

Photochemical smog is likely in areas with sunny, still weather and traffic pollution, 

particularly at high altitudes where there is less UV protection. Other emissions are caused 

by urban vehicles, partially burned hydrocarbons including hazardous volatile organic 

compounds (VOCs) such as toluene, ethylene, propylene, and benzene, toxic soil, heavy 

metals, and pollution. VOCs are primarily produced by diesel exhausts; they induce 

respiratory illnesses and may be carcinogenic. In addition, they contribute to the 

production of tropospheric ozone and acid deposition. 

 

Downwind of cities or active roads, pollution persists. Tropospheric, or the lowest few 

kilometres of the atmosphere, ozone formed from partially burned hydrocarbons in vehicle 

exhaust or power-station discharge emissions is a common environmental concern. 

 

23.11 Managing Air Pollution from Combustion Engines 

Exhaust catalyzers, healthier fuel, particularly with reduced sulphur and lead content, lean-

burn and direct-injection gasoline engines can reduce the air pollution caused by internal 

combustion engine vehicles. Adoptable air pollution check systems include the 

introduction of non-polluting vehicles, such as those powered by electricity, natural gas, 

hydrogen, or fuel cells; restrictions on the use of polluting private cars, such as road tolls 

for city driving or high parking fees; and improved public transportation. In some nations, 

an increase in the total mileage driven by automobiles has significantly diminished the 

impact of improved emission controls. 

 

Some localities have attempted to limit automobile use. The National Capital Region of 

India recently prohibited automobile use in certain areas on specific days to encourage the 

use of alternative modes of transportation. In other nations, such as Singapore, France, and 

London, each vehicle is monitored and charged based on the distance travelled. 

Controlling the disposal of lubricants, hydraulic fluid, and other hazardous transportation-

related contaminants is also essential. In many nations, more foresight and an integrated 

approach to planning and managing land use, transportation, and manufacturing are 

required. 

 

 

23.12 Managing Environmental from Pesticides Use 

The widespread use of pesticides by city health authorities to control mosquito 

populations. Not only is malaria transmitted, but also yellow fever and others. Since the 

last two decades, many communities in Southeast Asia have fought dengue. 
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There are safer alternatives that could be utilised more frequently to reduce pesticide use. 

Net screens on windows, the application of oil or petroleum to stagnant water to prevent 

mosquitoes from maturing, the provision of water bodies with mosquito- or snail-eating 

fish, the capture of rodents, and the enforcement of laws can prevent pest-breeding sites in 

order to reduce pesticide use. 

 

During the extraction and processing of basic materials, transportation, manufacturing, 

product use, and disposal, pollution and refuse are produced. The pollution or refuse may 

be gaseous, solid, liquid, solid waste, radiation, heat, light, or commotion. Water-borne 

debris and solid waste, i.e., large particulates, are more readily intercepted and managed. 

Effluent can be transported via pipelines and sewers, roads, rail tankers, and ships to a 

chemical treatment plant, recycling facility, incinerator, landfill, deep underground 

repository, injection borehole, or the ocean. 

 

23.13 Urban Pollution and Waste Management – A Continuous Process 

Poor site selection, insufficient encapsulation, poor management, disturbance by 

burrowing animals, erosion, earth movements, acid deposition, or human interference may 

cause landfills to contaminate groundwater or streams years after disposal. In the belief 

that dilution will mitigate pollutants, they are frequently dumped in the ocean. 

Unfortunately, mixing and dispersal may not occur in shallow estuaries, enclosed waters, 

and continental shelf shallows. These waters also receive contamination from rivers and 

airborne particles. (e.g., dust, acidic aerosols). Once waste has been deposited into the deep 

ocean, it is difficult to inspect and take corrective action due to corrosion, marine organism 

activity, trawlers, anchors, and undersea landslides. 

 

23.14 Pollution from Waste Motor Tires 

Automobile tyres that have reached the end of their useful life pose a fire and pollution 

hazard and are best disposed of by remoulding, combustion in district combined 

heat/power plants and cement kilns, or by dumping at sea. According to reports, tyre reefs 

attract fish and become encrusted with marine organisms. They do not release pollutants 

and provide storm protection and conservation areas. Another option is to pulverise used 

tyres for use as road surfacing or construction materials. 

 

Land that is known to be contaminated presents a rehabilitation challenge. In many 

nations, however, record keeping has been inadequate, and contaminated land has been 

developed without knowledge. Legislation, adequate recordkeeping, rehabilitation, and 

land-use restrictions are the solution. 

 

23.15 Pollution Caused by Thermal Power Stations 

The environmental impact of pollution from thermal power plants and industry can extend 

over considerable distances. One of its effects is acidification. Acid deposition may be in 

the form of contaminated snow, mist, or cloud droplets, referred to as moist deposition, or 

as dust, aerosols, or gases, particularly sulphur dioxide, referred to as dry deposition. 

Typically, uncontaminated precipitation has a pH greater than approximately 5.6. 
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23.16 Impact and Management of Acid Deposition 

The acid deposition may directly harm plants and animals and modify the chemistry or 

structure of the soil. It may alter the metabolism of plants and species, the diversity of soil 

microorganisms, and the fertility or chemistry of the soil. There is the potential for harm 

to manmade and natural structures. Additionally, it may mobilise compounds in soils, 

landfills, and water. 

 

The effects vary. Some regions may be exposed to prevailing winds, others to occasional 

acid rain storms, and others to abrupt snowmelt bearing the winter's accumulated 

deposition. Some sediments and bodies of water are more resistant to acidification than 

others. They are said to 'buffer' the pollution through alkaline material within them or 

alkaline minerals beneath them. In temperate and frigid environments, non-alkaline, 

slowly weathering bedrock is more likely to affect soils. 

 

Already corrosive, aluminium-rich soils are vulnerable in higher climates. Soils that 

receive an application of ammonium-rich fertiliser are susceptible to acidification 

regardless of acid deposition, and agricultural modernization frequently employs such 

agrochemicals. Natural acid deposition can be caused by volcanic eruptions, sea discharge, 

the degradation of gypsum, and gas emissions from forests, grasslands, and marine 

plankton. 

 

In the majority of years, volcanoes emit less sulphur dioxide (SO2), but some eruptions 

have been known to alter winter temperatures for several years. Human SO2 emissions 

have a greater impact on acid deposition than they do on climate cooling. In violation of 

the polluter-pays principle, fauna, agriculture, and structures can suffer harm even in 

regions with low pollution levels. 

 

It is possible to map vulnerable soil, vegetation, and water bodies, as well as to 

superimpose future acid deposition projections. Large areas in various regions have soils 

that are already acidic and contain high concentrations of aluminium and other heavy 

metals that can be mobilised to harm plants if the soil becomes more acidic. Acidification 

is a threat to upland cloud forests that intercept precipitation. By the time visible signs of 

acid deposition appear, sensitive ecosystems will have suffered severe damage. It is 

challenging to determine how acid deposition damages vegetation, and the effects vary 

even between plants of the same species. 

 

Plants may not be directly harmed. It is possible that symbiotic bacteria, fungi, and other 

soil microorganisms are impacted, thereby reducing a plant's support in its search for 

nutrients or resistance to disease and parasites. Exposed plants can absorb pollution, and 

because they are in a hostile environment, they are already stressed and vulnerable. The 

process can be sluggish, lasting up to forty years, so it is likely in progress in many 

locations without being apparent. 

 

Environmental managers face a peril that is frequently episodic, complex, and pernicious 

due to acidification. There is a need for vigilant surveillance. 
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23.17 Radioactive Waste and Pollution 

Natural radon emissions are hazardous to human health. Miners, enrichment plant 

employees, and the global environment are impacted by the production of uranium, 

plutonium, and other (unnatural) radioactive materials, particularly through atomic 

weapons testing, military and civil nuclear power plant accidents, and contamination from 

industrial and medical isotope sources. The 1963 Test Ban Treaty aimed to terminate 

atmospheric, underwater, and space-based detonation tests. However, underground testing 

persisted and a number of countries have not signed the treaty. The 1967 Nuclear Weapons 

Test Ban further reduced above-ground nuclear weapons testing, although some non-

signatory nations continue to conduct such tests. 

 

Some subterranean test sites are unable to confine radioactivity, which escapes into 

groundwater and, from there, into rivers and the ocean. Several nuclear submarine reactors 

at sea have been lost due to accidents. There have been nuclear weapons lost at sea, and a 

few have exploded on land. 

 

Sometimes lasting for thousands of years, radioactive pollutants can be extremely 

hazardous and incredibly persistent. High-level contaminants that are stored generate heat, 

gas pressure, and radiation damage to containers. There must be sufficient radiation 

shielding and protection against dangers such as earthquakes, and some repositories 

require cooling apparatus. Terrorists are also drawn to radioactive materials. 

 

Thus, management is costly, challenging, and a very long-term requirement. Nuclear waste 

can be deposited in shallow or deep repositories, dispersed into rivers or the ocean, poured 

down deep boreholes, and dropped in deep ocean containers. Some of these alternatives 

are currently regarded as undesirable or unlawful. Typically, low-level waste is disposed 

of by shallow landfills. 

 

Globally, nuclear facilities store vast quantities of often highly radioactive waste in 

transitory storage pending long-term disposal. The majority of high-level refuse 

administrators prioritise subterranean storage or reprocessing. Underground storage 

requires dense, impermeable, non-fractured materials that are not prone to earthquakes and 

where sea-level rise is not a concern. 

 

There is still much to learn about acceptable levels of gamma, beta, and alpha radiation 

exposure. Concern has been expressed regarding tritium that emits alpha particles. In the 

past, low-level waste containing caesium, strontium, and plutonium was dumped into the 

ocean, but some nations now have hotspots or contaminated wildlife. Problematic are 

nuclear power facilities, weapons factories, and military reactors that are obsolete or 

inoperable. Robotic equipment will be required for the disassembly of nuclear facilities, 

and much of the debris must still be placed in a repository.  

 

Like Chernobyl, which experienced a reactor failure and radioactive release in 1986, it 

seems probable that many contaminated sites will be interred beneath a mound of concrete, 

clay, or poured sand to save money. How long such containment will be effective remains 
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to be seen. 

 

There are risks associated with nuclear power generation, but the combustion of natural 

gas, oil, and coal is a waste of industrial feedstock and a source of greenhouse gas 

emissions. Before uncritically opposing nuclear power, the true costs of various energy 

sources must be assessed until viable alternatives are developed. 

 

23.18 Pollution of Electromagnetic Force (EMF) Emissions 

Microwave appliances, radar transmitters, power cables, transformers, radio and television 

broadcasting, telecommunications equipment, including mobile phones, computers, and 

high-voltage transmission lines emit electromagnetic force (EMF). Stray EMF can cause 

problems with legitimate radio and television broadcasting, hospital apparatus, research 

activities, control systems in automobiles, aircraft, and weapons, and measures are taken 

to insulate against it and control its sources through legislation. According to scientific 

research, high-voltage power cables may cause childhood leukemia, cancer, and brain 

tumours. There is no evidence to support concerns about portable telephone receiver and 

transmitter station emissions. 

 

However, until completely secure, electromagnetic fields should be taken seriously. It may 

be necessary to conceal equipment more thoroughly and to segregate transmission lines 

and housing by zoning land use. 

 

23.19 Management and Treatment of Pollution and Waste  

Pollution and wastes are dangerous if they pose a threat to human health or the 

environment due to their toxicity, ability to cause cancer, reproductive or genetic disorders, 

or transmission of disease or nuisance organisms. Less dangerous substances may be 

annoying or unsightly. Pollution and pollutants that are hazardous can be categorised as 

chemical hazards, biohazards, and radiation hazards. Moreover, emergency services and 

health and safety administrators are typically aware of explosive and fire hazards. 

 

Even in low concentrations, organochlorine compounds and PCBs pose a long-term threat 

once they have been released. Chlorinated hydrocarbons, of which PCBs are a subset, are 

a large family of synthetic organic compounds. These compounds are utilised in the 

production of plastics and other extensively used materials, which is unfortunate.  

However, its production has since been prohibited. 

 

PCBs at extremely low concentrations can mimic hormones. This has the effect of causing 

cancer and disrupting reproduction in fish, reptiles, animals, and mammals. These and 

other pollutants, dubbed 'gender benders,' have already disrupted fish, avian, and reptile 

populations in numerous countries, and it is feared that they may also be reducing human 

sperm counts. 

 

Dangerous materials must be properly labelled, handled, stored, and utilised. To render 

them safe, they must be securely isolated from the environment in hermetic containment, 

chemically or biologically treated, or incinerated. Pumping substances into rivers, the 
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ocean, or the ground is common but hazardous. Containment entails storing materials and 

anticipating that time will reduce the risk or that it is someone else's responsibility. 

Treatments aim to chemically or biologically neutralise a substance, bind it to something, 

or eliminate it with heat. 

 

To prevent the emission of hazardous vapours or particles, incinerators must accomplish 

complete incineration at high temperatures; PCBs must be treated at over 1,200°C for at 

least one minute to be effectively destroyed. Even with backup flue gas filtration and 

oxygen injection, things can go awry, so it is prudent to locate hazardous waste incinerators 

in remote areas or on ships that can move to an appropriate location. However, shipboard 

incineration of hazardous waste has been criticised (it may be difficult to supervise, and 

an accident could result in extensive and irreversible contamination); in EU and North Sea 

waters, a ban on their use is in effect. There are companies in the United States that offer 

mobile, trailer-mounted incinerators that can be transported wherever decontamination is 

required. 

 

Many nations export hazardous refuse for treatment, either because they lack the necessary 

facilities or as a means for commerce to circumvent strict domestic environmental 

regulations. There is currently no inexpensive, effective method for decontaminating 

pebbles or clays that have been profoundly permeated by PCBs or dioxins. 

 

The topsoil can be tilled and shaped into banks, treated with bacteria and left for 

bioremediation, or transported to a decontamination facility for treatment. Pollutants may 

be eliminated through fermentation and oxidation. In bioreactors, bacteria and yeasts are 

being cultivated to neutralise hazardous compounds, such as toxic chlorinated 

hydrocarbons and waste oil. 

 

Composting or fermentation may be suitable for organic residues, producing beneficial 

compost and methane. In the hopes that they can be used to effectively convert heavy metal 

pollution into recoverable sulphates, there has been a great deal of interest in certain 

microbes found deep underground or near hydrothermal fissures in the ocean. 

 

23.20 Chemical Treatment of Wastes 

The chemical treatment of wastes extends from simple disinfection, such as maceration, 

chlorination, or ozone treatment, to complex detoxification facilities that chemically 

transform substances such as nerve gases. Asbestos, which is commonly used in 

construction, insulation, fireproofing, and vehicle brake and clutch linings, poses health 

risks during production due to the particles it releases when disturbed. Blue and white 

asbestos are the most dangerous. Brown asbestos poses a lower risk. After decades of 

exposure, inhalation or ingestion of white or blue asbestos, in particular, causes asbestosis, 

a chronic, debilitating, and often fatal respiratory disease. The dust can be transported by 

the wind, and labourers who handle the material may contaminate people downwind and 

their families by bringing dust home on their clothing. In recent years, controls have been 

tightened in developed nations, but they remain grossly inadequate in many developing 

nations. 
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23.21 Fly-tipping 

Illegal waste disposal, also known as "fly-tipping," poses health risks and harms the 

environment and wildlife. This is one of the most prevalent ways to circumvent the 

polluter-pays principle. Fly-tipping may be committed by homeowners, merchants, or 

manufacturers, or by a dishonest contractor hired by a client for proper waste disposal. 

 

The solution is surveillance and the examination of refuse for traces of its origin, followed 

by the imposition of harsh penalties. Transporting refuse or a pollutant does not address 

the disposal problem; it merely relocates it. As pollution controls are tightened in 

developed nations, there is a temptation to export hazardous substances to countries with 

more favourable regulations, labour costs, and public opposition. 

 

There are two methods to accomplish this: 1. relocating a factory to a developing nation, 

or establishing a subsidiary company. 

 

Waste or pollutants can be transported for "disposal." 

 

If hazardous processes are relocated to a country with a lower standard of living, 

employees and locals may not recognise the risks or may be compelled to take them in 

exchange for employment. 

 

There is a need for improved labelling of materials and inspection of sites and carriers so 

that all parties are aware of what is present, whether there is a risk, and what safety 

precautions must be taken. However, efforts have been made to strengthen export controls 

for hazardous refuse. 

 

A significant amount of "less hazardous" waste is sent to subsurface landfills, which are 

frequently inadequately located and managed. In recent years, the selection and oversight 

of these sites have become more stringent, at least in developed nations. It is becoming 

increasingly difficult to locate suitable landfill sites in many nations, and their selection 

must be incorporated into land-use planning. Composting, re-cycling, and incineration are 

alternatives to ocean disposal, which is increasingly prohibited. 

 

Widespread use of landfills for sewage sediment, household garbage, and agricultural 

detritus. As mentioned previously, 'less hazardous' waste may become dangerous after 

burial as packaging, pigments, etc. decompose, combine, react, and percolate into the 

groundwater or streams. There is a choice between well-engineered, meticulously sited, 

and managed landfills with the risk of leaching and incineration with the risk of air 

emissions. 
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Chapter 24 

 

 

 

Pollution Control and Waste Management in 

Agriculture and Allied Activities 

 

Agricultural intensification and specialisation may result in pollution and refuse from 

agrochemicals, animal manure, animal feedstuffs, crop detritus, and crop processing. This 

can impede remedial measures because those responsible for contamination and debris 

may not perceive it or endure the associated costs. 

 

24.1 Chemical Fertilisers 

The majority of fertilisers used in developing nations are for cereals and export crop 

cultivation on a large scale. Clearly, the world's food and commodity production is 

dependent on chemical fertilisers, and their use is likely to rise. Concerns exist regarding 

the long-term effects of chemical fertilisers. There is some evidence that where the use of 

fertiliser has supplanted crop rotation and animal manure, problems arise, including a net 

loss of organic matter from the soil, acidification, and zinc or sulphur deficiency in some 

regions. 

 

Artificial fertilisers have the following benefits over organic ones: 

 

 They may be easier to store, handle, apply, and transport than the majority of 

natural fertilisers in use today. 

 

 There is less odour and a decreased likelihood of pathogenic contamination. 

 

 Land strewn with manure cannot be browsed for some time due to the objections 

of livestock and the danger of disease. 

 

Often, crop and livestock agriculture are no longer integrated. The former must rely on 

chemicals, whereas the latter has a problem with animal refuse disposal. The costs 

associated with disposing of agricultural waste may one day force farmers to recycle 

livestock manure and crop residue, possibly along with household garbage and human 

effluent. To do so, however, composting facilities are required. 

 

An alternate solution is to incinerate these pollutants while recovering electricity and 

district heating. Artificial fertilisers can cause eutrophication of water bodies and an 

increase in nitrates in groundwater if not administered with care. Phosphates have 

accumulated in soils, river, and lake sediments for decades as a result of the use of 

fertilizers, the spread of animal manure, the disposal of effluent, and the leaching of 

improperly sealed landfills.  



164 
 

 

This presents a danger. Even if the application of phosphates is regulated, studies indicate 

that constant leaching and possibly more rapid mobilisation due to soil acidification or 

global warming will result in a multiplication of river and groundwater contamination. 

Such concentrations would pose issues for domestic water supply as well as the ecology 

of rivers, lakes, and littoral waters. 

 

Fertilisers are either predominantly nitrogenous or contain phosphorus and/or potassium. 

Phosphates are mined in a limited number of nations, and their supply is dwindling as they 

are essential to numerous industrial processes. Attempts to extract phosphate nodules from 

the ocean floor have not been successful. It would be prudent to reduce the waste of 

phosphate fertilisers, which is prevalent today, in order to conserve supplies and reduce 

ground-water and stream contamination. 

 

24.2 Controlling Nitrogenous Fertilisers 

 

There are ways of controlling nitrate fertiliser use, such as; 

 

1. Reduction of price supports for crops; 

 

2. Regulation of crops grown; 

 

3. Quotas or permits which seek to limit expansion; 

 

4. Set-aside i.e. the withdrawal of land from production; 

 

5. Taxation of nitrate fertilisers . 

 

Even if such restrictions were implemented, progress would be sluggish because, 

depending on the geology, nitrates can take up to fifty years to reach groundwater. Due to 

the cessation of agricultural liming, the conversion of farmland to another use may result 

in an increase in soil pH and an increase in the discharge of nitrates, phosphates, and heavy 

metals. A costly slow-release lime application may be required. In temperate 

environments, planting winter wheat with white clover could reduce nitrate leaching, 

reduce fertiliser input costs, and deter parasites. Authorities will be required to treat 

domestic water to remove nitrates, integrate contaminated and purified supplies, or retain 

water in surface reservoirs for a sufficient amount of time to reduce nitrate levels. 

 

24.3 Managing Pesticides Menace 

Pesticides are substances used to destroy, repel, or incapacitate vermin for one or more of 

the following reasons: 

 

1. To maximise produce or livestock production; 

 

2. To reduce post-harvest losses due to rodents, fungi, etc. 

 

3. To enhance the appearance of produce or animals; 

 

4. For disease prevention (human and animal use); 
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5. To preserve and maintain structures, garments, and vessels; 

 

6. To control vegetation that impede transportation and access; 

 

 

7. For aesthetic or recreational purposes, lawn maintenance, garden flora, and golf 

courses. 

 

Organic pesticides are available, but they are not necessarily safe alternatives to synthetic 

chemicals. Some are extremely carcinogenic or toxic. DDT was among the earliest 

synthetic compounds, which were primarily organochlorines or chlorinated hydrocarbons. 

Since the 1950s, it has been extensively employed for agricultural use. Then, additional 

synthetic organic compounds were developed and used extensively in agriculture and 

public health. Many of these pesticides are being replaced by "safer" organophosphate and 

pyrethroid insecticides and fungicides. Organophosphates may be more toxic than 

organochlorines, but they are less persistent. 

 

Commonly, effective insect control reduces field and storage losses by 20 percent or more. 

However, quantifying the benefits and hazards of pesticide use is difficult. In developing 

nations, a significant amount of fertiliser is administered to export commodities of higher 

value than to food staples. Additionally, there may be off-site pollution that is difficult to 

trace. If predators are poisoned and survive, pests may thrive. Growers also use pesticides 

because consumers demand imperfection-free produce and they want to ensure maturation 

to facilitate harvesting and processing. There have been suggestions that crop casualties 

have increased in recent decades despite the use of pesticides. 

 

24.4 Would Conditions Deteriorate Without Pesticides? 

The public was alerted in the early 1960s to the fact that'safe' pesticides caused 

environmental problems. Through 'biological magnification,' it was discovered that DDT 

accumulates in the adipose of higher organisms. The United States banned the use of DDT 

in 1972, but not its manufacture or export. 

 

The issues associated with pesticide use are summarised below: 

 

1. the lack of selectivity of many pesticides; 

 

2. excessive pesticide use; 

 

3. toxicity and delayed decomposition; 

 

4. tendency for the food web to concentrate; 

 

5. misuse or hazardous application methods; 

 

The long-term effects of pesticide use on soil fertility; 

 

The cumulative effects' impact on the global environment. 

 

A pesticide should ideally destroy, disable, or deter a specific nuisance without affecting 
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any other organisms. Unfortunately, the majority of compounds lack specificity. Non-pest 

organisms may be affected directly or indirectly. Other potential impacts include 

contamination of agricultural employees, animals, crops, soil, wildlife, and groundwater; 

contamination of adjacent forests, hedges, homes, and streams; and global contamination. 

The effects may be either short- or long-lasting, indirect, and cumulative. It can be difficult 

to trace impacts and establish liability from pesticide use back to the site of application. 

 

24.5 Managing Use of Pesticides 

Preventative pesticide use is excessive and may not be necessary. The Green Revolution 

and the dissemination of modern crop varieties contributed to India's significant increase 

in usage beginning in the 1950s. Approximately fifty percent of all pesticides are used on 

wheat, corn, cotton, rice, and soya. The majority of the remainder is utilised for plantation 

commodities such as cocoa and oil palm. About fifty percent of documented pesticide 

poisonings and at least eighty percent of fatalities have occurred in developing countries, 

despite the fact that these nations consume only fifteen to twenty percent of the world's 

pesticides. 

 

Pesticides are costly to develop. Even those with the greatest intentions and care may not 

be able to thoroughly examine them. There may be reluctance to withdraw a substance if 

it is flawed. The development of specific pesticides may be resisted by manufacturers 

because it restricts sales. Pesticide developers may ignore vermin if there are insufficient 

profits to be made from their control if side-effects do not become evident until after 

extensive use. 

 

The following can help mitigate pesticide problems: 

 

1. prohibiting hazardous substances; 

 

2. creating substitutes such as biological control and integrated pest management; 

 

3. restricting the commerce of produce contaminated with pesticides; 

 

4. regulating the use of pesticides through surveillance, inspection, and licencing to 

guarantee logical procedures; 

 

5. Developing less hazardous pesticides; 

 

6. regulating pesticide prices to discourage their misuse; 

 

1. Education to discourage ineffective strategies 

 

2. Rotation of crops to disrupt pest reproduction and sustenance availability; 

 

3. Manual or non-chemical weed control; 

 

4. Encouraging agencies to reduce pesticide funding; 

 

11. Removing pesticides from potable water through treatment. 

 

There are still issues with the dissemination of information about pesticides and their 
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effects, monitoring, and the political and economic aspects of pesticide control in the 

majority of nations, despite the existence of departments with the authority to initiate 

pesticide controls. 

 

Some pesticides have non-agricultural applications for medical and veterinary control of 

disease vectors, fungal infections, etc. Some are employed for food storage, construction, 

domestic, anti-drug, or military purposes. (defoliants). In numerous marine and freshwater 

aquatic environments, antifouling compounds have wreaked havoc on the local fauna. 

 

24.6 Integrated Pest Management 

Integrated pest management should reduce pesticide use and increase the precision of pest 

control. Integrated pest management involves analysing the pests and their environment to 

determine the optimal combination of crop and pest control techniques. Integrated pest 

management must be coordinated with conservation, land and water management, 

economic and social development, etc. In a prudent manner, pesticides should only be used 

as a last resort. As with chemical pesticides, biological controls must be used with caution. 

The past has taught us that organisms under human control may pose a problem. 

Additionally, genetic engineering may be a double-edged sword. It offers alternatives to 

pesticides but poses grave risks if hazardous traits are transferred to another species or if 

a genetically modified organism escapes control. 

 

24.7 Managing Agricultural Waste 

This includes animal waste, effluent from silage, cereal chaff, and any other crop detritus. 

 

Agricultural refuse issues can be resolved in the following ways: 

 

1. waste management and combustion; 

 

2. quotas, or constraints on how much a farm can produce; 

 

3. Composting or utilisation as a primary material, such as strawboard/cardboard; 

 

4. Set-aside, also known as the withdrawal of land from production. 

 

Over the past forty years or so, silage has gained popularity as a livestock fodder in a 

number of nations. Moisture is discharged upon production. This necessitates the storage 

and disposal of large quantities of acidic effluent by producers. The soil, aquatic life, and 

groundwater are harmed by escapes. The effluent, when stored in lagoons or landfills, 

emits ammonia and hydrogen sulfide, both of which are greenhouse gases. Possible 

solutions include dewatering and incineration or composting. 

 

24.8 Managing Crop Straw Burning 

Crop straw burning has been a worldwide issue for a number of years, until recently when 

legislation was enacted to combat it. Burning crop residue helps control vegetation and 

vermin, but it also destroys wildlife that is innocuous or beneficial, damages the soil, and 

generates smoke and greenhouse gases. Modern cereal straw is weaker than in the past and 

therefore less useful for thatching, but it can still be used to produce strawboard, paper, 

and cardboard, as well as for on-farm or district heating. 

 

Fire is frequently used to clear land for agriculture, which produces smoke and greenhouse 
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gases, damages soil, and destroys wildlife. In recent years, the problem has spiralled out 

of control in numerous nations. In some nations, however, fires are more likely to be 

incidental or intentionally set by arsonists than to be used for agricultural clearance. 

 

Regular fire may be necessary to prevent occasional severe fires and to control vegetation 

and vermin, so simply prohibiting burning is not a viable option. 

 

24.9 Managing Agri-Processing Unit Effluents 

Numerous products, including rubber, sugar, flesh, and fish, generate effluent during 

processing. Palm-oil processing takes place in local factories to ensure that high-quality 

products are produced without delay. As a result, despite the enactment of legislation, few 

significant waterways have escaped contamination. Rivers suffer as a result of the refining 

of sugar, cassava, and yams to produce alcohol for automobiles. Agricultural processing 

frequently necessitates the use of fuelwood, and extensive deforestation may occur for 

tobacco curing, tea drying, and the preparation of numerous other commodities. 

 

The tanning of leather with oak bark, wattle bark, or other natural compounds results in 

effluent with a high BOD concentration, a foul odor, and the presence of flies. 

Increasingly, toxic chemicals are used for tanning. Some contain chromium or mercury 

and have the potential to harm aquatic ecosystems and contaminate groundwater. 

 

24.10 Waste Recycling as well as Waste Reuse 

The terms refuse recovery and waste recycling can lead to misunderstandings. A country 

may recover 80% of its paper refuse but recycle very little of it, instead using it for other 

purposes. Another may recover fifty percent while recycling or reusing the majority. 

Typically, it is necessary to separate, transport, and cleanse recovered refuse. 

 

Sorting can be performed by the government, businesses, households, dumpster divers, 

and refuse generators. Even if plastics or metals of the same general type can be identified, 

parts may vary subtly and be affixed to other materials or have a difficult-to-remove 

coating or contamination. Some plastics incorporate chemicals, diminishing their 

recyclability. 

 

If the only objective is to recover a limited number of materials, such as aluminum, glass, 

low-grade polymers, iron, and combustible material for fuel, then crude sifting is 

sufficient. Developed nations can learn about refuse recycling and reuse from developing 

nations' informal sector. Alternately, they could export refuse plastics packaging mixtures 

to countries with inexpensive labour. Recovered materials are frequently bulky relative to 

their weight, making their transport and storage expensive, and they may be of low value. 

 

Perhaps recycling is not as environmentally desirable as it initially appears. Glass can be 

recycled indefinitely, saving energy each time in comparison to the fabrication of new 

material. A decentralised manufacturing network is necessary for the reuse of soda and 

milk vessels. 

 

Urban agriculture or horticulture, the cultivation of crops to employ and sustain the 

impoverished and, if feasible, to utilise waste and effluent, appears likely to experience 

growth in the future years. It is preferable for authorities to assist and monitor such 

activities as opposed to denying their existence. It is preferable to pay to chlorinate sewage 

outflows than to allow untreated sewage to contaminate city-market vegetables. A thriving 
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urban and peri-urban agriculture sector should improve food supplies, aid in waste 

disposal, and provide livelihoods for individuals who are otherwise unlikely to find gainful 

employment. 
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Chapter 25 

 

 

 

Time to Manage Global Challenges in Environmental Management 

 

25.1 “All is not Well” in Environmental Management 

It's possible that recycling isn't as important for the environment as it may seem at first. 

The processing of discarded paper could produce more pollution than would result from 

burning it for the production of electricity and heat. It should be possible to reduce the cost 

of reprocessing by exercising control over the materials used in packaging and ensuring 

that the packages are clearly identified. Glass can be recovered indefinitely, and the 

process of doing so results in significant energy savings when compared to the 

manufacturing of new materials.  

 

A decentralised manufacturing network is necessary for the reuse of beverage containers 

like milk or soft drink cartons. It is not probable that grocery store retailing will encourage 

a return to refillable bottles, which are bulkier and therefore more expensive to transport 

than plastic bottles. The expense of recycling is driven up not only by the fact that reusable 

bottles get broken but also by the fact that many of them are not returned. 

 

However, in order for this to be successful, customers need to be given the assurance that 

extremely stringent sanitation requirements will be met. 

 

The practises of urban cultivation and horticulture are two areas that have the potential to 

become increasingly popular in the years to come. The cultivation of vegetables for the 

purpose of providing employment and food for the underprivileged, as well as, if at all 

feasible, making use of garbage and wastewater. It is preferable for the authorities to 

participate in and keep an eye on such activities rather than to behave as though they do 

not occur. It is preferable to pay the costs associated with chlorinating sewage discharges 

rather than allowing the water to be applied unfiltered to produce that is sold in urban 

marketplaces. 

 

It is expected that a flourishing urban and peri-urban agriculture sector will lead to an 

improvement in food supplies, assistance in the disposal of pollutants, and the generation 

of livelihoods for individuals who would otherwise be unlikely to find meaningful 

employment. 

 

25.2 Challenges Ahead 

Since the late 20th century, non-governmental organisations (NGOs), governments, and 

individuals have been conscious of broad challenges, such as poverty, peace, and the 

environment; however, these challenges are too broad to really get a handle on. A 

comprehensive analysis of the world's problems is required in order to determine which 

ones take precedence. T 

 

he majority of the time, issues and possibilities are addressed in an impromptu fashion 

once they have already materialised. There are times when government organisations or 

intelligence services produce predictions, which are then potentially made public later. 

Additionally, certain institutes, institutions, and non-governmental organisations (NGOs) 

will disseminate yearly or infrequent evaluations. 
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It is possible for organisations such as aid agencies, nongovernmental organisations 

(NGOs), media, research institutes, international authorities, businesses, and so on to 

discover global challenges and advocate for solutions to those challenges. The discussions 

about putting limits on future growth, which have been going on since the 1970s, were 

started by the efforts of disparate organisations of concerned individuals. There was 

involvement from groups of government representatives in either pushing for action on 

global problems or directing the course of action. 

 

As a result, environmental management must collaborate with a wide variety of agents and 

constituents, as well as understand issues pertaining to media relations, global politics, and 

administration. It is abundantly obvious that the production or use of some of the most 

important commodities cannot be sustained. The combustion of hydrocarbon fuels is a 

contributor to global warming, and it is generally accepted that the world's water resources 

are coming under increasing strain. Phosphate fertiliser is in short supply, and other 

agrochemicals that are extensively used contribute to environmental contamination. 

Finding ways to produce enough food and energy for the increasing population of the globe 

without contributing an overwhelming amount of pollution will be a difficult task. 

 

25.3 Global Challenges 

At the beginning of the current century, environmental management is confronted with a 

variety of difficulties on a worldwide scale. When individuals, states, or corporations are 

responsible for problems that affect multiple countries, they are more likely to be held 

accountable for those problems and will be required to pay for the solutions. 

Transboundary impacts have also been made worse by the emergence of new contaminants 

with a long half-life and by the internationalisation of commerce. 

 

Because of advances in technology and growing consciousness of the environment, 

challenges are now being recognised. It is necessary to investigate problems even though 

it is possible that no one entity, state, or individual has jurisdiction over them. Since the 

second part of the twentieth century, the management of trans-boundary problems has been 

brought up in a variety of gatherings in an effort to motivate resolutions. 

 

The term "global challenges" can be broken down into two general categories, both of 

which are often overlapping: those that are caused by humans and those that are caused by 

nature. These challenges require coordinated efforts to cover the costs of avoiding or 

mitigating them, establish early warning systems, monitor them, and so on. 

 

Both naturally occurring and anthropogenic difficulties frequently involve politics and 

global competition, and they necessitate the development of objective surveillance, 

enforcement, and legal negotiation mechanisms. Even more difficult is getting those 

concerned to agree that there is a problem in the first place, let alone work together. When 

it comes to natural worldwide problems, the political and judicial issues, as well as the 

enforcement of them, are typically less troublesome. 

 

As human communities grow and the effects of technology become more widespread, it is 

becoming increasingly important for different groups of people to work together. The 

global difficulties we face encompass multiple dimensions of time as well as space. 

Because in order to achieve sustainable development, there must be cooperation between 

different generations, and present expenditures may be required in order to guarantee that 
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something will be handed down to subsequent generations. 

 

Because the majority of administration, legal systems, and human behaviour are not 

oriented towards altruism, it is a relatively novel requirement. Altruism, which benefits 

people both geographically and temporally at a distance. Nonetheless, there are indicators 

that are cause for optimism. People are sometimes prepared to pay taxes or make 

contributions of assistance for organisations that they are not particularly close to, and 

countries have been working together to tackle some of the world's most pressing 

problems. 

 

People's perceptions of threats can change quickly, and even when they are conscious of 

something, they might not consider it seriously right away. Sometimes a catastrophe is 

what's required to get people's attention. Before the end of 2004, there was relatively little 

attention paid to the possibility of a tsunami; however, this concern is now more prevalent. 

 

At the moment, governments and prominent scientists are concentrating their attention on 

the danger posed by global warming, while other problems may not be receiving sufficient 

attention. Because of the scarcity of resources and organisational assistance, it is necessary 

to engage in some form of global issue prioritisation in order to ensure that priority is given 

to the most pressing problems. It is not entirely obvious who should choose or whether a 

group would be regarded enough or have sufficient authority to make such a decision. 

 

Because some dangers may be uncommon but still cause significant harm, it is essential 

to take preventative measures to either eliminate them or lessen their impact. Recent 

research conducted by environmental historians has assisted in educating both the general 

public and administrative personnel about the ways in which historical disasters have had 

significant effects on people and the likelihood of these disasters occurring again in the 

future. 

 

It's possible that people won't be as well protected by technology and administration as 

they think they will be. The management of environmental resources should encourage the 

general reduction of susceptibility and work to make people more malleable and resilient 

in the face of any challenge, including abrupt and unexpected issues. 

 

Alterations are made to the systems, characters, and regulations. There has been a 

transition from subsistence founded on development to intensification; imperial 

dominance by a small number of powers has given way to negotiations involving a larger 

group of powers, alliances, and businesses. The Cold War, which dominated the latter part 

of the 20th century, has finally come to an end. There is an emerging order of new power 

connections. Countries such as India and China have a significant opportunity to assume 

positions of significant influence within the first few decades of the twenty-first century. 

In the past, nations coveted coal; later, they desired hydrocarbons; in the next fifty years, 

however, food or water may be the most valuable resource. 

 

During the better part of the last century, outmoded notions gave way to the establishment 

of laissez-faire policies in many parts of the globe; however, proactive and strategically 

coordinated management is gradually replacing these policies. At the moment, secular 

governments in the West wield significant influence; however, the military equilibrium is 

no longer secure. Both the development of weapons and terrorist acts have occurred in 

ways that previous generations could not have foreseen. The rising cost of employment in 
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western economies is causing a change in the patterns of manufacturing and investment in 

those economies. 

 

Some people believe that fighting destitution should take precedence over protecting the 

environment. Some people are more preoccupied with religious matters than they are with 

worldly ones. In some communities, the desire for more relaxed lifestyles and increased 

consumerism has led to a decline in respect for those in positions of leadership and for 

learning. The world is in a precarious state on many different fronts, including 

environmentally, politically, emotionally, and commercially. 

 

A further two challenges can be added to the list, which includes peace, poverty, and the 

environment. These challenges are the increase of the human population, as well as 

consumption. The desire to acquire material possessions and then routinely abandon and 

replace those possessions is known as consumerism. At the present time, the majority of 

items ingested are manufactured products, which are known to cause damage to the 

environment. The combination of a growing population and a growing desire for 

consumption products places a significant strain on the environment. 

 

It is by no means obvious what kind of relationship structure, common vision, or 

willingness to collaborate will emerge in the foreseeable future. In the midst of 

unpredictability, attempts will be made to negotiate solutions to global problems and 

discover ways to address them. The ultimate objective and obstacle is to achieve 

sustainable development. 

 

 

25.4 Transboundary Human Impact on Environment 

People inhabit a unified and interconnected worldwide environment. All of these things 

depend on vital life-support processes and have the potential to influence them. The rise 

in global population is one factor that has contributed to the visibility of transboundary 

effects. Since the fifties, environmentalists have generally held the belief that population 

increase is the primary driver of virtually all significant issues. But the connections aren't 

quite as straightforward as they seem. There are many situations in which problems are in 

no way connected to large populations, and population decline may be one solution to 

environmental deterioration in certain locations. On the other hand, there are also many 

circumstances in which population growth may be the cause of environmental degradation. 

 

In spite of this, the world has a limited amount of space, and the growing population means 

ever-increasing demands and a more difficult ability to meet those demands. However, 

there are a few countries that do sanction large families through taxation and by 

withdrawing state assistance from them. So far, there hasn't been much of a recourse to 

harsh methods of population control. It is also generally acknowledged that poverty is a 

factor that contributes to environmental and societal issues. 

 

However, the connections can be difficult to follow at times. There are nations around the 

world with comparatively poor per individual earnings that have made significant strides 

in terms of societal development and environmental protection. There are wealthy 

countries that are also suffering from severe environmental deterioration. Since the 

seventies, it has been generally acknowledged that alleviating destitution takes precedence 

over the so-called "luxury" of environmental management. The protection of the 

environment is increasingly less frequently seen as a secondary priority or as unconnected 
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to the fight against poverty. It is now generally accepted that efforts to alleviate poverty 

and concern for the environment are intertwined. In the seventies, some environmentalists 

pointed the finger of blame at poor administration of technology as the root cause of the 

world's environmental challenges. 

 

Some people continue to believe that the flawed morals of the West are to blame for the 

environmental crises and other maladies that have befallen the rest of the world, as if the 

West were a disease that had spread to other nations. It has been suggested that abandoning 

such practises is the treatment. The world has been significantly changed as a result of 

human activities, and there are now sizable communities of humans, so it is not feasible to 

go back in time to some sort of pre-modern honeymoon.  

 

To pursue that goal would expose millions of people to the risk of malnutrition as well as 

other hazards, and it would not help to rehabilitate environments that have been injured 

due to negligence. It is now up to cautious managers to guide a world that has been changed 

by humans, but they must do so in a compassionate and educated manner, which was not 

done in the past. The price of failing is the end of everything. The advancement of 

technology is not something that should be ignored. However, in order to achieve more 

sustainable development and a brighter future, it is necessary to improve its planning and 

management. 

 

25.5 Resolution of Major Environmental Issues 

The powers of the market have contributed to the problems, but they have not been able 

to regulate them as some economists may have anticipated. A significant portion of what 

contemporary people accomplish is motivated by financial gain, which is essential for 

accomplishing goals. Therefore, the implementation of economic change will be an 

essential component in the process of addressing significant environmental problems. 

Already, a sizeable portion of the time spent negotiating solutions to acknowledged global 

environmental problems has been spent discussing who and how to pay for solutions. 

Some potentially fruitful agreements have been scuttled because individuals' financial 

commitments have not been fulfilled. 

 

The increased capacity to make contact across international boundaries and all over the 

globe is a factor that contributes to the emergence of transboundary problems. It is now 

feasible to resolve worldwide problems as a result of improvements in transportation, 

media, and communications. The end of the Cold War and the opening of many boundaries 

that were previously blocked has helped countries exchange ideas and information with 

one another. Following the conclusion of World War II, a number of international 

organizations, including the United Nations, as well as international tribunals and laws, 

came into existence, providing assistance to those working to resolve global challenges. 

 

Now, more than ever before, numerous communities of individuals, organizations, and 

nations are interdependent on one another. For instance, the conflict between Russia and 

Ukraine has the potential to create chaos on a global scale because it would cause 

disruptions in food supplies due to the fact that both countries, and particularly Ukraine, 

are significant suppliers of wheat.  

 

A large portion of the world's cereal is produced in a small number of locations that are 

particularly susceptible to environmental hazards. The production of petroleum is 

concentrated in a small number of locations, and the manufacturers in each location are 
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impacted by the marketplaces in the other locations. Trade, livelihoods, cultures, and even 

more aspects of globalisation are becoming increasingly bound together by international 

connections. 

 

As a result, globalisation is having an increasingly significant impact on the environment. 

It's possible to make the case that globalisation is both unavoidable and a positive 

development for the future of Capsule Earth's administration. On the other hand, many 

vehemently disagree. And maintaining their steadfast opposition to the progress of 

globalisation. 

 

Concern for the environment and a wish to move towards more sustainable forms of 

development have gained traction on a worldwide scale in recent years. When 

globalisation is encouraged, one of the most important challenges that needs to be 

overcome is the advancement of environmentally responsible objectives. 

 

25.6 Management of Problematic Causes Human Activity  

A natural reason may be triggered by human activity, human activity may work in 

conjunction with natural problems, or natural problems may be triggered by human 

activity. The effects of human activity can be seen on multiple stages, from the level of an 

individual customer or minor cultivator to that of organizations, businesses, industries, 

countries, and the entire world. It is possible for the combined effects of individuals or 

organisations to have an international influence.  

 

Those who are directly involved in an activity are not always aware of the repercussions 

that their actions will have. If environmental managers do not point out these repercussions 

and implement controls, such as taxes or regulations, the activity will likely continue. 

Sometimes the activity is motivated by a desperate need to make a living or by avarice, 

making it difficult to implement restrictions because of these factors. It may not be difficult 

to bring about change when the behaviour in question is the product of misunderstanding 

or a fashion trend. 

 

There are a few different ownership structures that can apply to resources: shared 

ownership, none possession, state management, or individual ownership. Whatever the 

case may be, there is always the risk of damaging the environment. No culture has been 

immune to environmental issues, whether it be capitalist and democratic in the West, 

communist and state-controlled in the East, indigenous and so on. 

 

25.7 Environmentalist's Explanation to Environmental Problems 

 

Since the beginning of the last half-century, environmentalists have been trying to explain 

why environmental concerns occur, and they have proposed the following explanations: 

 

1. the rate of population growth is greater than the carrying capacity of the 

environment, which causes difficulties; 

 

2. individuals are coerced into misusing available resources; 

 

3. the repercussions of the activity are unclear, possibly due to a lack of information 

regarding the make-up and purpose of the surroundings; 
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4. egocentrism and, more recently, commercial culture, advertising, and fashion are 

the root causes of exploitation; 

 

5. Damage is accumulated as a side-effect of conflict, such as incidental damage and 

the displacement of people, or it is intentionally undertaken to harm other people. 

 

6. individuals strive to make the most of their use of it, but there is no management 

that is actually successful; 

 

7. a colonised power, conquering force, dominant business, or state seizes possession 

of the resources and is not restrained in any way; 

 

8. more powerful and domineering groups coerce and encourage less powerful groups 

to participate in destructive behaviour; 

 

9. The belief that humans should dominate nature is supported by various religions 

and worldviews. People tend to believe that they are superior to other forms of life 

or that they have the right to dominate and benefit from environment. 

 

10. the value of something is not appreciated, and in a world controlled and regulated 

by economics, the worth of the something has not been evaluated in a manner that 

facilitates market control over use; 

 

11. Users cannot be monitored or readily controlled, such as small producers in isolated 

areas, users of underground groundwater, and resource users in areas where law 

and order are poor. Examples include these. 

 

25.8 The Humans Behaviour Factor 

Humans do not operate in a logical or sensible manner. They are able to squander a 

significant amount of resources on something that is of little worth to either their continued 

existence and wellbeing or the advantage of the environment. Then you should negotiate 

and argue to prevent paying much less in taxes so that you can obtain genuine advantages. 

During the process of negotiating solutions to global environmental problems, a number 

of countries and corporate organisations have expressed that they have no problem with 

the idea of having others foot the bill for the costs of finding a solution. While others may 

not be motivated by self-interest. The majority of people wait to be persuaded by evidence 

before spending money, and they only do so after receiving assurances that costs will be 

adequately shared by all parties involved and that benefits warrant spending money. 

 

In a world consisting of both wealthy and impoverished nations, one could argue that the 

wealthy nations should shoulder a greater proportion of the financial burden associated 

with resolving global problems and providing financial assistance to nations that are in 

need. However, many developing countries are experiencing population growth, which 

puts them in a position where they will soon be consuming a lot of energy and resources 

and producing a significant amount of pollution.  

 

It is common to blame wealthy nations for the pollution that has occurred over the past 

two hundred years; however, the majority of those who make this accusation have been 

pleased to benefit from the benefits of industrialization and development in the form of 

improved transportation, modern medicine, and so on. When negotiating, it is necessary 
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to have data that is trustworthy and objective, as well as a strong arbitrator who is 

recognised by all parties involved. The United Nations Organization is not presently 

meeting this requirement. 

 

In comparison to others, some nations already have or will soon have a sizeable geriatric 

population. The pursuit of agreements that enforce a per individual payments approach 

therefore has the potential to have a very different effect on these than it would have on 

those with a youthful population. One worldwide problem that needs to be addressed is 

the phenomenon of communities getting older. It is possible that in certain circumstances, 

it will provide advantages, whereas in other circumstances, it will present specific 

difficulties in the form of vulnerabilities, a strain on expenditures, and an unwillingness to 

adjust. Some nations are managed by small privileged groups, and it's possible that they 

don't make the general wellbeing of their populations or the state of the world one of their 

top objectives. When compared to other nations, certain countries have a severe 

environment and an inadequate abundance of resources; therefore, the foundation from 

which to approach global challenges is not a level one. People have a variety of responses 

to a variety of situations; a comparable circumstance may result in an entirely different 

reaction in various countries or even in the same country at different periods in its history. 

 

25.9 Acceptance of Global Warming 

The majority of people in the scientific community and policymakers now acknowledge 

the existence of global warming. Concerns about the effects of global warming currently 

influence conversations about the environment on a global scale. It's possible that too much 

attention is being paid to finding ways to regulate carbon emissions, which has led to the 

ignoring of other dangers. Because contamination has already been discharged, change is 

likely to occur anyway. One could make the case that some of the resources devoted to 

combating carbon pollution would be better utilised in enhancing resilience and decreasing 

susceptibility to the effects of climate.  

 

The Kyoto Protocol is a formally enforceable international arrangement that was ratified 

by 141 countries in 1997 to decrease the amount of greenhouse gases that are emitted into 

the atmosphere. On the other hand, it became law in the beginning of 2005. The United 

States, which is responsible for approximately 25 percent of the world's total 

anthropogenic greenhouse gas emissions, did not approve the Protocol in 2001 despite the 

fact that it contributed approximately 25 percent of those emissions. After that, the 

conditions of the Protocol were watered down in an attempt to reach an agreement, which 

has not been successful thus far. Regrettably, it appeared as though the expectations that 

the Protocol would restore greenhouse gas emissions to levels that were comparable to 

those in the late nineties in the next twenty years were not likely to be realised. A consensus 

among all countries had not yet been reached. 

 

In an effort to reduce emissions of atmospheric gases, the European Union (EU) has 

created a Carbon Emissions Treaty Scheme. Participants are granted the ability to acquire 

carbon dioxide credits, which can then be added to national allocations. It is a system 

similar to one in which pollution permits can be traded. Companies and other organisations 

that are expected to produce carbon emissions or use an amount of energy that could be 

considered problematic will be required to participate in transferable emissions, also 

known as carbon trading. This could have an effect on even relatively modest companies 

or organizations, such as workplace buildings or educational facilities. Some people are 

concerned that the plan will make manufacturing in Europe less competitive with other 
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countries and will raise energy prices in the EU without significantly reducing carbon 

pollution. 

 

25.10 Impacts of Global Warming 

There is a possibility that the effects of global warming will be unevenly distributed, with 

some countries likely to prosper while others will face challenges. If countries and 

businesses had advance notice of the potential consequences, they might be able to take 

advantage of profit-making opportunities and make more thorough arrangements to reduce 

the severity of any adverse effects or to prevent them altogether. The rising concentration 

of carbon dioxide in the atmosphere may, in addition to changes in temperature, have an 

impact on the process of photosynthesis in plants as well as other biological and artificial 

processes. 

 

There is a possibility that this will cause them to become more corrosive. There is a 

potential for adverse effects on the productivity of coastal plankton, which would have 

significant repercussions. The difference between the North and South may expand as a 

result of potential shifts in agricultural productivity. If impoverished countries that are 

primarily equatorial suffer losses while wealthier continental countries benefit, the gap 

may widen.  

 

Predicting what will take place is an extremely imprecise endeavour. It is important that 

large-scale initiatives, infrastructure, commodities, agricultural practices, and strategies 

for sustainable development be intended to account for unpredictability and be as 

adaptable as feasible. At the present time, that is frequently not the situation. The design 

is intended to satisfy the architectural and budgetary requirements, which has led to the 

outcomes being unyielding. 

 

25.11 The Problem of Dangerous Waste on a Global Scale 

Not only has an expanding human population and an expansion of industrial production 

contributed to an increase in pollution, but also the progression of technology has led to 

the creation of compounds that are more poisonous or destructive than those that are found 

in nature. This has led to hazardous refuse becoming a problem that affects the entire 

world.  Additionally, some of these substances have a very long half-life. Heavy metals, 

polychlorinated biphenyls (PCBs), chlorofluorocarbons (CFCs), radioactive compounds, 

compounds that interfere with the reproduction of both humans and creatures, and many 

other types of contaminants all contribute to the difficulties. 

 

Once they have been discharged into the environment, the majority of contaminants are 

challenging to remove. Some become a worldwide issue as they disperse through the 

atmosphere or the water and create problems at a considerable distance from the site where 

they were initially released. When materials that are transported, particularly foods, 

become contaminated and impact customer countries, there is the potential for issues to 

emerge. There are many challenges associated with the transportation of garbage. 

Unscrupulous nations or businesses might attempt to dispose of waste in the sea or ship it 

to a developing nation where environmental regulations are not as strict so that it can be 

buried in landfills there. The contamination of a waterway that flows through multiple 

countries is considered a transboundary issue. 

 

The dispersal of radioactive debris is becoming an increasingly pressing issue for many 

countries, which poses a potential risk for all countries. There have already been 
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catastrophes on a municipal scale. The fact that high-level radioactive debris produces heat 

and has the potential to become dangerous is one of the reasons. An detonation and the 

dispersal of hazardous materials is a possibility if the refuse is not disposed of with care 

and managed on a continuing basis to keep it contained and cold. It's possible that this 

administration will have to go on for thousands of years. Terrorists might have an interest 

in the refuse, which presents a significant challenge for the security forces. 

 

It is challenging to guarantee that there will be no leaking into groundwater or release into 

the environment when it comes to storing material that needs to be kept for millennia. 

Consequently, the development of secure repositories is an expensive endeavor, and most 

people do not want such a location to be located anywhere near them. There may be a 

small number of countries with rural regions that are prepared to establish multinational 

infrastructure. 

 

25.12 Are Natural Procedures and Global Issues Being Overlooked? 

Up until relatively recent times, there was a pattern of ignoring the reality that shifts in the 

natural environment have had a significant impact on the prosperity of humans. This 

propensity persisted until quite recently. As was just stated, this could be at least partially 

attributed to a distaste for what was considered to be a simplistic environmental 

determinism. There is no denying the fact that the atmosphere can shift. The magnitude of 

the shift, in combination with the rate at which it occurs, will determine the consequences 

of climate change. People are able to adjust to change as long as it is incremental and they 

are conscious of it; however, abrupt change or gradual modifications that go unnoticed can 

result in disastrous outcomes. 

 

Because of the climate's significant influence on the availability of food and water, there 

is currently widespread anxiety regarding the potential effects of global warming. There is 

a correlation between climate and an increase in sea level, and both of these phenomena 

are generating discussion and demands for agreements, contingency planning, and other 

related activities. Degradation of soil is another worldwide challenge, but one that has 

received less recognition, particularly from the general public. Loss of biodiversity is 

something that almost everyone is aware of, but there haven't been many efforts made to 

stop it or spend much money on it. 

 

Environmental dangers could have a very lengthy interval between occurrences. 

Therefore, most people have very little or no memory of them at all. The recurrence of 

certain natural catastrophes is so infrequent that there is a possibility that people will be 

tempted to disregard them as being unimportant because they occur so infrequently. It is 

imprudent to ignore the danger because, unfortunately, some infrequent occurrences can 

have a significant influence on one's well-being and ability to survive. Since the middle of 

the eighteenth century, natural disciplines have gravitated towards uniformitarianism, and 

catastrophic occurrences have not attracted as much attention as they should have. 

 

On the other hand, it has come to people's attention that even though most of the time 

change and evolution are gradual, these processes are periodically interrupted by abrupt 

major shifts. In the course of Earth's history, there have been both extended periods of 

monotony and short periods of terrifying worldwide problems brought on by natural 

processes that can be characterised as catastrophic. A number of these dangers can be 

evaluated, and strategies can be devised both to deal with them and to keep an eye out for 

early warning signals. On the other hand, it is highly improbable that all challenges or 
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opportunities will be anticipated, and it will not be possible to circumvent all of them. By 

taking that approach, there is a better chance of recovery rather than a complete 

catastrophe. 

 

In recent times, there has been a greater willingness to consider the danger posed by large-

scale natural catastrophes seriously. This shift in attitude can be partially attributed to the 

recent devastation caused by tsunamis, hurricanes, and earthquakes. There was a time not 

too long ago when any suggestions to contemplate comet or meteorite early warning would 

have been disregarded as impractical; now, there is at least some curiosity. The reduction 

of human susceptibility while simultaneously improving adaptability is an obvious 

challenge. A disproportionately high number of those in positions of power and ordinary 

citizens hold the misconception that today's civilisation is inherently more secure and risk-

free than previous civilizations. There is, however, a superficial layer of science and 

technology, as well as administration. 

 

People in general have a lower capacity to deal with disruptions than they did in the past, 

and wealthy countries have concentrated and invested in preventative measures such as 

computer systems, which are not at all adaptable in the face of natural disasters. Food 

stockpiles are not really sufficient to protect against one or two widespread harvest 

failures; too few critical facilities are located and intended to offer protection against 

catastrophe; and a great deal more could be replicated for security purposes. 

 

If we take the lessons from previous civilizations to heart, we will increase the likelihood 

of achieving sustainable development. Some difficulties are tricky to identify because of 

the stealthy or progressive manner in which they manifest themselves. First, there is the 

challenge of actually identifying them, and then there is the challenge of convincing people 

that sluggish change is something that should be worried about. One solution to this 

problem is to use a gradual sheet wash to remove the dirt. Other slow-developing issues 

include the depletion of biodiversity over time, the acidification of the environment, and 

the decline of ecosystems. When these factors are accumulating and indirect at the same 

time, it may be challenging to trace the chain of causality. The identification of possibilities 

should receive more attention; instead, the emphasis is typically on the recognition of 

threats. One method to encourage increased identification of both dangers and possibilities 

is to improve the way information about research is exchanged. 

 

25.13 Future Priorities to Deal with Threats 

In broad terms, the way forward may be through; 

 

 Recognising threats, opportunities and limits; 

 

 Developing ways to reduce threats, maximise use of opportunities and avoid 

exceeding limits, and if they are overshot to restore systems as fast as possible); 

 

 Making critical human needs less vulnerable; 

 

 Finding ways of improving human resilience. 

 

There has been a significant amount of development in the understanding of potential 

dangers, advantages, and boundaries. The aforementioned three other objectives present a 

difficult obstacle. It is difficult to come to an agreement on solutions, pay for activities and 
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measures, and maintain law and order. However, there has been some progress made in 

raising people's understanding of environmental issues, and nations are increasingly 

working together to address problems, and even to concur on and finance viable solutions. 

 

The environmental legislation that applies to international scenarios is currently 

undergoing development. The field of economics is beginning to take environmental 

concerns into account. Tools and techniques for environmental management are 

continuing to get better. There is some level of interaction between the fields of political 

studies, economics, social studies, and environmental science. Will enough, effective 

enough, and timely enough action be taken to prevent an environmental catastrophe? 

 

When a danger is recognized, the significance of the threat may or may not be assumed at 

that time. It is extremely rare for all parties participating in a challenge to instantly agree 

on everything. When concerns about acid deposition were initially brought up in a global 

venue in the early 1970s, the nations and organisations that were being accused for the 

problem immediately went into denial.  

 

British electricity-generating authorities spent years lobbying for additional research while 

claiming there was no accessible evidence that could be considered obvious. When the 

accumulation of evidence became incontestable, conversations were initiated, and 

offenders were required to devise methods for paying for controls, including, if necessary, 

transferring costs on to consumers. Polluters were in luck because a transition was already 

taking place to less polluting fuels like natural gas, and economic and political 

development had shut down some of the worst offenders. Natural gas was one of the less 

polluting fuels. 

 

The ongoing conversations for controlling atmospheric carbon are being hampered by 

disagreements between those supported by hydrocarbon businesses and those opposed to 

pollution. Arguments between developed and developing countries over who is to blame 

and who should pay for what, as well as conflict between those who demand restrictions 

and those who are afraid of the effect on employment and national manufacturing costs. 

There are environmental scientists who believe that concerns about global warming are 

unfounded, and there are environmental scientists who contend that spending money on it 

is unnecessary given the variety of other problems that need to be solved. 

 

It was emphasised by environmentalists that natural climate change is the standard, that 

global warming is a politico-pseudoscientific fabrication, and that the expectations that 

climate change could be managed by modifying just one component, such as the amount 

of carbon fuel used, were misguided. 

 

Since the 1970s, there has been a steady growth in the number of global meetings and 

conferences that are held on a regular basis to discuss various challenges. This has helped 

concentrate discussion, and those participating have been able to network in ways that 

would have been inconceivable fifty years ago. The Internet has also had a positive effect, 

particularly when early cautions about a threat are first being disseminated over the 

internet. There are a number of commissions that have been set up, but what is frequently 

required is a formidable authority that everybody trusts and that has some bite to it. The 

International Atomic Energy Commission does in fact possess a significant amount of 

authority. 
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On the other hand, concerns about a worldwide issue can readily run into opposition from 

national sovereignty. Paying to resolve worldwide problems is a significant problem in 

and of itself. It is not uncommon for parties to an agreement to fail to fulfil their financial 

obligations within a year or two of signing the document. For the purpose of generating 

financing to resolve transboundary problems, some people have advocated for a type of 

worldwide taxation. 

 

Different possible mechanisms include the following: 

 

A levy on spacecraft that are in geostationary orbit; 

 

 A levy on military export shipments; 

 

 An aviation travel fee; 

 

Already, some of the tariffs, including those that are applied on air travel, have been 

implemented by a few of the carriers. There are funds available to help support the 

environmental administration of impoverished countries, but these funds are restricted. 

Since their inception, insurance companies have had to contend with a variety of 

environmental issues that pose a risk to individuals, communities, and businesses. If the 

danger is not too widespread, the effects can be shared out so that many people pay a 

manageable yearly amount, and those who are impacted can receive an acceptable pay-out 

if a catastrophe occurs. 

 

Regrettably, certain problems affecting the global environment have the potential to affect 

such a large number of people that it is not really feasible to distribute the risk 

appropriately. There are already concerns that, as a result of the effects that global warming 

will have on weather patterns, existing insurance policies in a number of countries will be 

subject to such a significant increase in claims that they will fail. 

 

25.14 Recognized Global Challenges 

Can the presently acknowledged difficulties facing the world be ranked in any kind of 

sequence of importance? Threats that are currently occurring or will undoubtedly occur 

again and that pose a significant risk to human existence are deserving of a high 

classification. 

 

In the sequence that I believe they should be considered, these are: 

 

A. The Warming of the Planet: 

The consensus opinion is. Possesses the potential to pose a significant danger. The nations 

are in the process of negotiating, and some of them are prepared to change their practises 

and their payments. The expenses of reducing greenhouse gas emissions and increasing 

adaptability are enormous. Too much attention is being paid to lowering emissions, and 

not nearly enough is being paid to lowering susceptibility. There is a danger that the 

attention that is being given to global warming may cause people to focus their attention 

and resources on other dangers instead. 

 

B. Epidemics - A Serious Concern: 

Since the concerns raised by Covid–19, this topic has recently garnered increased 

consideration. However, in general, not enough is being done, and not enough dangers 
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posed by diseases are being treated seriously enough. It should not break the bank to 

strengthen defences against vulnerabilities. 

 

3. There is a Lack of Food: 

Despite the existence of organisations such as the FAO that were founded fifty years ago, 

there is not enough knowledge of the danger and only a restricted reaction to it. Since the 

fifties, when agribusiness began to undergo significant improvements, there has been a 

mistaken feeling of stability. 

 

4. Soil Degradation: 

Environmental specialists are aware of the problem, but the general public and politicians 

are not giving it sufficient consideration. 

 

5. Water Supply and Management: 

The current trend is one of increasing consciousness. In general, individuals do not place 

a high enough value on water. 

 

6. Depletion of Biological Diversity: 

There is currently no means to bring back extinct species despite the extensive damage 

that has already been done. There are some members of the public who are informed, and 

administrations offer some assistance. Both the amount of work being done and the amount 

of money being expended is insufficient. 

 

Compounds Contributing to an Ever-Increasing Pollution of the World's Environment: 

 

More money needs to be spent on surveillance because there have been subtle impacts on 

both the welfare of humans and the environment. 

 

7. Major Volcanic Eruption: 

A genuine danger that is not being sufficiently comprehended. The potential for an 

immediate collapse of food resources around the globe. 

 

8. Asteroid/ Comet Strike: 

A genuine danger that has received an increasing amount of attention as of late. The 

monitoring for early notification began in a manner that was very restricted. Studies of 

avoidance strategies have started. More money should be invested, but the danger will still 

be present because some corpses will abruptly approach. 

 

9. Tsunami: 

Since 2004, the normal danger of a tsunami with surges of up to 15-20 metres has been 

realized, and some money has been spent on early notification. The possibility of a mega-

tsunami with surges higher than one hundred metres has been brought to light, but there 

has been little in the way of in-depth discussion or preparedness on the ground. 

 

10.  Ozone Layer Damage: 

threats recognised and a respectable amount of progress in reaching settlements and 

reducing threats. 
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11.   Potential Earthquake Hazards: 

Citizens are frequently and thoroughly informed, and some preventative measures and 

contingency preparation are in place. 

 

12.   Eco-refugees: 

The displaced by any one of the difficulties described earlier. If measures are not taken to 

address issues such as global warming, land deterioration, armed conflict, and rising water 

levels, experts project that the future will see enormous numbers. People who are forcibly 

displaced can, in turn, cause damage to the area to which they transfer and even spark 

conflict. 

 

13.   Reduce Vulnerability 

The adaptability of people has been one of the factors that has contributed to their 

prosperity. People are becoming less movable, populations are growing, surroundings and 

resources are under duress and, in some instances, deteriorating, and there are more people 

in the world overall. Commonly, a person's livelihood is highly specialised and dependent 

on a series of variables, any one of which may be disturbed by changes in the environment 

or in the socioeconomic system. 

 

Many people's adaption choices have become more limited as a result of poverty and 

industrialization. Nowadays, only a small percentage of the population possesses the skills 

necessary for existence, and in order to continue present lifestyles, professionals are 

required. In spite of advances in technology, many people today are less resilient and less 

able to withstand the effects of natural disasters than previous generations were. 

 

Administrators and residents frequently have a distorted perception of their level of safety. 

People in wealthier countries, in particular, are less resilient than they have ever been, and 

if their governments collapsed, they would shortly experience the consequences. In 

addition, as was mentioned earlier, the environment in the most recent centuries has been 

remarkably steady, which is something that cannot be anticipated to continue for the 

foreseeable future. It is necessary to make an effort to evaluate and lessen the level of 

susceptibility. 

 

The administration of the environment can help identify and evaluate dangers, as well as 

contribute to the development of surveillance and early notification systems. As a result 

of the perceived lessening of the threat posed by the cold war, civil defence preparations 

in many countries have been scaled back or completely abandoned. This has led to an 

ignorance of environmental dangers and other forms of human conflict. Traditional 

methods of risk prevention or catastrophe reaction have developed in many parts of the 

globe and have been of service to people for many generations. 

 

The stresses brought on by development have, in many instances, rendered these strategies 

obsolete or rendered them impossible to implement. Therefore, it is not just the wealthy 

who are more susceptible than they were in the past; people living in poverty, particularly 

in remote areas, are also at an increased risk. There are roughly fifty major communities 

on the planet that are home to slightly more than half of the world's inhabitants. It is more 

common for dispersal to lessen the likelihood of susceptibility, while congestion does the 

opposite. 

 

A certain amount of prioritisation of response efforts can be achieved by determining the 
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likelihood that a danger will materialise. However, there are far too many to particularly 

prepare for, and simply being aware of the possibility of something happening does not 

tell you when it will. Even with effective environmental management, the world will 

continue to experience unexpected occurrences, even if those problems are prevented or 

reduced in severity. It is preferable to concentrate on forecasting potential outcomes, such 

as global warming, and then making preparations in advance. 

 

It is necessary to pay attention to a variety of other problems, particularly those that have 

a determinable threshold or that provide indicators of impending danger. Nevertheless, a 

significant increase in the amount of effort that is put into making food, water, biodiversity 

resources, knowledge stockpiles, and dangerous refuse repositories less susceptible is 

something that should be done. It would be smart to diversify your holdings and even 

duplicate some of them at different locations. 

 

At the moment, some of the most important agricultural collections are stored in individual 

facilities, which means that they are vulnerable to being destroyed in the event of a 

catastrophe or even something relatively minor, such as a power outage that causes 

refrigeration to stop working. It is possible to decrease the dangers posed by natural 

disasters such as tsunamis and cyclones by locating gene banks, data storage, and libraries 

in fortified and secure areas. The only prudent reaction to the potential for unforeseen 

challenges is to take steps to lessen one's vulnerability and strengthen one's resistance. 

 

These days, people in charge of making decisions in businesses, organizations, and 

governments focus on the near future. Long-term improvement is someone else's concern. 

The focus here is on what can be achieved and demonstrated as having been accomplished 

during a single time in government. The actual world rarely thinks further than ten years 

ahead, despite the fact that environmental problems frequently necessitate the planning 

and administration of processes that span millennia. People have a tendency to support 

policies in democracies that will offer them benefits in the short term. 

 

People are driven to desperation in times of hunger, significant outbreaks, abrupt climate 

changes, or any other type of emergency; as a result, many of them become immigrants, 

and normal ethical standards are violated. It is necessary to recognise potential dangers 

and make preparations for them in advance. Ideally, the amount of food that is stored 

should be increased, and any future development should aim to make the area less 

vulnerable. 

 

25.15 Achieving Sustainable Development 

The accomplishment of sustainable development as an objective has gained traction in 

recent years. The continued focus on environmentally responsible practises represents 

probably the most significant change in perspective that has occurred in the late 20th and 

early 21st centuries. Despite this, many people only give it lip service, and putting it into 

practise is a very difficult task. 

 

Strategies for sustainable development need to take into account a wide variety of factors, 

including ways of making a living, the availability of necessary resources, the dispersal of 

garbage, the preservation of biodiversity, and the management of organisations in a way 

that is functional. In an ideal world, initiatives ought to be varied, replicated, and 

extensively separated from one another. Then, if one element or strategy is injured or 

obliterated, there may be inputs and abilities somewhere secure that can be used to recover. 
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These can be utilised to recover. In the event that a new element or strategy practise needs 

to be established, inputs from other places can be incorporated, modified, and, in the event 

that they are flawed, substituted. 

 

25.16 Poverty, Environment and the Prospects for Lasting Development 

Since poverty, the deterioration of the environment, and the lack of sustainable 

development are all intertwined, it makes sense to tackle all three issues simultaneously. 

People who are living in destitution are not likely to pay a great deal of attention to 

problems affecting the environment. 

 

The investment of some current resources into the maintenance of things in the future is 

required by sustainable development, which can present a challenge for less fortunate 

people who have few resources to spend.  Before the nineties, many nations considered 

environmental management to be an unnecessary indulgence, and some even suspected it 

was part of a plot to stunt their economic growth. Now there is less reason to be suspicious, 

but a dearth of financing frequently impedes development. 

 

Today, there is an anticipation that low-income people will benefit in some way from 

efforts to protect the environment, which will work to alleviate their hardship. When it is 

feasible, efforts to alleviate poverty and promote environmentally responsible and 

sustainable development should be intertwined so that they can reinforce one another. On 

the other hand, there are times when the two requirements might conflict with one another. 

 

The demands of societal development and the fight against destitution are challenging to 

resist, but individuals can apply pressure. However, some of the damage done to the 

environment cannot be undone, and some of the losses will have enormous long-term 

consequences for the well-being of humans on a broader scale. In situations like these, 

care needs to be taken to ensure that alleviating local poverty does not have widespread 

unintended consequences that overshadow its positive effects. There must be meticulous, 

just, dispassionate evaluation. 
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PART - VII 

 

THE FUTURE AHEAD 
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Chapter 26 

 

 

The Unanswered – At Last 

 

It is easy to understand the challenges that environmental administrators and practitioners 

are up against. The number of people inhabiting the earth is rapidly expanding. 

Development shall never cease. The need to regulate pollution will increase in tandem 

with the rate of industrialisation. The danger posed by greenhouse warming is now 

generally recognised. 

 

However, there has been less attention paid to the deterioration of land degradation and 

the loss of biodiversity. The effects of the ongoing conflict between Russia and Ukraine 

have contributed to an increase in the price of crude on a global scale and drawn attention 

to the peril posed by energy policies that are not environmentally sustainable. The cost of 

sustenance is rising in every region of the globe. It has only been in the recent decades that 

it has become apparent that the ice in Antarctica is vanishing at a pace that is cause for 

concern. In point of truth, glaciers everywhere in the globe are melting away. The ozone 

layer is becoming thinner, and the opening in the ozone barrier is growing larger. 

 

Although there is a possibility that not all of the authorities working with such issues and 

those responsible for their administration will concur, the truth remains that the corrective 

action for the majority of these issues has been restricted and is not sufficiently 

satisfactory. This is inscribed on the wall. As a result, essential reactions in the future 

might have to be rapid. There is no time for us to wait for sufficient statistics, improved 

technology, a shift in public sentiment, or legislation that is actually successful. In point 

of fact, we are running out of time. 

 

The administration of the environment is slowly but surely getting its act together in an 

effort to keep up with the ever-increasing number of environmental problems, which are 

becoming even more challenging to control as time goes on. The vast majority of 

environmentalists, on the other hand, have a positive outlook, believing that even if the 

world has to sustain a thousand billion of people within the next few generations, it will 

still be feasible to govern and take care of the natural world. 

 

26.1 The Difficulties Require Support. 

In general, environmentalists believe that the challenges encountered by environmental 

management are related to the preservation of human life. However, not all challenges are 

related to the preservation of human life, nor are they all related to the protection of 

biodiversity. To provide a few examples. During the Green Revolution, which began in 

the 1960s in Punjab, India, farmers were forced to use a significant amount of fertilisers 

in addition to insecticides in order to boost agricultural production. This was done while 

industrialization in the state was completely ignored. This resulted in the contamination of 

the land through the inappropriate use of these pesticides for agricultural production. 

Second, there is no question that both the production and the earnings of the farmers 

increased at a quick pace, allowing them to modify their living standards appropriately. 

Within the span of four decades, there was no growth in income despite the fact that 

production levels were maintained. On the other hand, the prices of fertilisers and other 

chemicals rose at a rate that was disproportionate to the rise in incremental income. The 
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invasive species eventually became immune to the pesticides. As a result of the farmers 

raising the bar for themselves in terms of the quality of life they expect, it will be difficult 

for them to go back. This is the current predicament that the Indian state of Punjab finds 

itself in. Punjab was once a flourishing state with the greatest per individual revenue 

among the Indian states, but it has now become trapped in its own web. 

 

The location of wind turbines, which are a means of providing renewable and sustainable 

electricity, has proven to be a contentious issue. Some nations' increasingly heightened 

concerns about a potential lack of hydrocarbon and natural gas supply have prompted them 

to consider the necessity of making investments in nuclear power.  Countries that are not 

part of the Western world, such as India, are experiencing rapid economic and 

technological development. It is imperative that environmental ethics, environmental 

legislation, and environmental management continue to develop in order to accommodate 

various and ever-shifting sociopolitical systems. 

 

The technological preeminence that some countries enjoy at the current time will not 

endure for much longer. Integration of the physical and social sciences is essential, as is 

the development of an environmental science that is more focused on problem-solving 

than traditional approaches. Geographers are acquainted with some of these problems, and 

there are helpful connections that can be made between human geography and 

environmental management. Both environmental management and geography emphasise 

how important it is to take interdisciplinary and transdisciplinary approaches to solving 

problems. Environmental management needs to be able to establish a comprehensive 

perspective of potential development situations and be able to identify what should be 

supported and what should not be supported in order to be successful. 

 

The use of historians as resources in environmental management is a possibility. Since the 

beginning of time, the Earth has been struggling with a multitude of environmental 

sustainability problems. Even our forefathers knew the solutions to many of the questions 

that we are grappling with at this moment. Why is it so essential to maintain the health of 

the environment? 

 

It means having an understanding of past events that can serve as a warning of potential 

future challenges, as well as having an understanding of how surroundings and people 

might react to various changes in light of how they have reacted in the past; there are many 

instances of this.  According to the findings of several studies, an abrupt decrease in 

population may have been caused by the eruption of a supervolcano in Sumatra 

approximately seventy thousand years ago. 

 

On the other hand, the environmental challenges we encounter in this day and age are 

completely dissimilar to those that were faced by previous generations. Despite the fact 

that a lot is being done, it appears to be insufficient when compared to the damage that we 

are doing to the environment. For the purpose of assisting in the selection of the most 

effective strategies, business management has also established methods of future scenario 

projection and evaluation visioning. 

 

The administration of the environment requires engagement with a diverse range of 

stakeholders. There are a variety of state departments, non-governmental organisations 

(NGOs), public organizations, international entities, etc. Because of this, you need to be 

able to deal with a lot of different requests at the same time. There has been some 
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development in terms of comprehending and keeping track of the structure and function 

of the universe. The establishment of environmental management standards and systems, 

as well as the development of controlling computing systems and tools like automated 

instrumentation and remote sensing, have made it possible to collect and analyse data in a 

significantly more effective manner. The instruments that are utilised in the processes of 

risk, danger, and effect evaluation have also undergone significant development since the 

middle of the previous century.  The proliferation of sophisticated information systems, 

most notably the Internet, has made communication between those concerned about the 

environment less expensive and more readily available. and should make it easier to 

prevent managers, governments, or other special interest groups from postponing the 

dissemination of information to the intended entities by providing assistance. People are 

now better able to expose activities that are harmful to the environment, exchange 

information, and advocate for environmental causes thanks to the widespread availability 

of the internet. 

 

26.2 The Most Important Objectives of Environmental Management 

The achievement of sustainable development is one of the most important objectives of 

environmental management. The idea of sustainable development is gaining a stronger 

foothold in the realm of environmental management, despite the scarcity of well-defined 

objectives and actionable strategies. The body of published work is replete with idealistic 

speculation concerning the transition to a sustainable society and the requirement for eco-

ethics; however, very little of this is likely to be of any use in the not too distant future. 

 

The Gross National Product and the Gross Domestic Product are the two indicators that 

are used to determine how well a country is doing.  In order to improve environmental 

health care and make the shift to sustainable development, we will need to shift away from 

our present dependence on something that is more environmentally friendly. More time 

and energy could be put into developing and refining environmental management 

strategies so that they are applicable in real-world situations. Environmental management 

involves making decisions that will have repercussions not only for the current population 

but also for generations to come. There is a growing awareness that environmental 

administrators require improved guidelines in the form of principles and ethics. Examining 

the moral implications of potential environmental problems in the future is the goal of this 

study. 

 

There is a growing consensus among environmentalists, as well as among a large number 

of regular residents, that a potentially disastrous shift is occurring on a worldwide scale in 

the environment. The typhoon that occurred in the Indian Ocean in 2004 and the 

earthquake that occurred not too long ago in Turkey have compelled both the people and 

the government to increase their knowledge of natural catastrophes.   The majority of the 

time, people will express concern regarding natural catastrophes, but they will only spend 

a small amount to support regulations.  

 

On the other hand, there are some individuals with an entrepreneurial spirit, corporate 

entities, and economies that attempt to profit off of these concerns. Changes to our routines 

will be necessary if we are to provide adequate reactions. Until disasters occur, an as 

normal condition persists. We continue to face a large number of dangers on a worldwide 

scale. The majority of organisations and governments, either intentionally or 

unintentionally, wait for others to move and engage before they do so themselves. 
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The current preoccupation with climate change among concerned individuals and 

governments is having the effect of redirecting attention and expenditure away from other 

potential dangers. This is a problem because this preoccupation is unnecessary. There are 

problems with the earth becoming more degraded. Problems like the spread of contagious 

diseases, the contamination of oceans, and excessive trawling are both overlooked and 

glossed over. 

 

Everyone stands to benefit from investments in conservation, but the expenses are 

typically carried by just one group or country. This is true for a significant portion of 

environmental management. In point of fact, beneficiaries and supporters are two separate 

groups. The creation and management of sanctuaries, gene banks, biological and 

horticultural collections are only a small part of what is involved in the safeguarding of 

biodiversity. Environmental management is necessary in order to ensure that there are no 

transboundary or global dangers that jeopardise such collections and to make every effort 

to ensure that protections are in place. 

 

The pace at which living species are disappearing is truly terrifying. It should be made 

plain that once they became extinct, there was no way to bring them back. There are 

instances when we fail to recognise the significance of their role in maintaining 

environmental balance.     Many essential advantages for human beings are essentially 

unknown at this time. It is reasonably easy to understand the responsibility that modern 

environmental management has in regard to the preservation of biological diversity. 

Putting aside the philosophical and moral opinions that it is unethical to cause extinction, 

it is rational to preserve biological variation in order to maintain future choices. We are 

aware that a significant portion of the colonization, commerce, and advancement that took 

place over the course of the last few centuries would not have been feasible without the 

bark of a single tree that produced quinine. It is hard to imagine how contemporary 

transportation would have developed if rubber hadn't been discovered by accident. 

 

When it comes to the creation of novel plant species, biotechnology is of tremendous 

value. The use of artificial insecticides is cut down thanks to these techniques of pest 

management. However, the potential benefits of bioengineering, such as increased 

production of food and commodities and improved medical treatment, need to be weighed 

cautiously against the associated dangers. The most significant dangers come from the 

potential for creatures that have been genetically modified and contain recombinant DNA 

to escape into the wild and cause severe damage to the environment. There are also 

potential dangers associated with the utilisation of bioengineering to replace commodities. 

There have already been instances of displacement that have resulted in serious 

repercussions on both the economy and society. The collapse of foreign markets forces 

farmers to shift their production to other crops, most of which are high-yielding revenue 

crops that can throw the environment out of equilibrium. 

 

There is no shadow of a question that the world's biodiversity is a significant treasure that 

we should all take advantage of. In actuality, however, seed businesses, bioengineering 

companies, and other commercial interests aim to make a profit from the situation. In 

reaction, developing nations, indigenous peoples, and non-governmental organisations 

(NGOs) have begun a campaign for unrestricted access to raw materials for biotechnology, 

as well as some form of compensation for products developed from their indigenous 

biodiversity and some level of control over those products. 
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26.3 Keeping an Eye on What's About to Happen 

The "Earth Summit" in Rio de Janeiro in 1992 and again in 2000 provided a significant 

stimulus for the forecasts studies. The challenge for consumers of futures studies is to 

differentiate between reasonable supposition and inaccurate assumptions. There are 

instances when projections into the future modify what would have otherwise occurred. 

Food supply is one of the most important resources that unquestionably requires close 

monitoring and, whenever it's feasible, the implementation of a strategy that looks ahead. 

It is a commonly held belief that agricultural production has slowed down since the 

beginning of the twenty first century. Despite this, the rate of population increase continues 

to be rapid. 

 

Both estimates and projections are susceptible to having an optimistic or pessimistic slant 

to them. Even if they were to be taken literally, the prophesies would still be plagued with 

reservations. When patterns are analysed and projections of future situations are made on 

a regional or national scale, there is a better chance of producing accurate forecasts. The 

study of global futurology seems to present more difficulties. 

 

While there is some consideration given to environmentally sustainable development, 

there is much less emphasis placed on managing the environment. The concern is that 

sustainable development is being used as a kind of attractive recurrence without really 

having acknowledged, how much it will depend on improved environmental management. 

This is the root of the problem. 

 

26.4 Management of the Environment Following the Collapse of the USSR 

The dissolution of the Soviet Union brought an end to the Cold War. The sharing of 

information and working together to care for the environment becomes less difficult. It 

would indicate that the capitalist free enterprise structure is gaining ground. Environmental 

management will presumably need to collaborate with and manipulate the interests of 

commercial businesses if it is to have much of an impact. Developing countries were 

singled out for environmental assistance because of their rapidly expanding populations 

and restricted resources.  

 

Following the end of the cold war, there was a widespread movement towards economic 

reorganization, decentralization, and liberalisation in many different countries. The public 

sector is no longer responsible for the majority of the tasks that were once performed by 

the private sector, and the roles that private businesses play in environmental management 

are growing and are likely to continue growing in the future. 

 

It appears that the Cold War, which officially concluded in the nineties with the dissolution 

of the Soviet Union, has begun once more. At the moment that these lines are being written, 

a furious conflict is taking place between Russia and Ukraine, which has obviously divided 

the world into two blocks again: the Western Block led by the USA and the Russian Block.  

The smouldering gunfire and oilfields are contributing to a significant increase in pollution 

levels. Armaments that are nuclear, chemical, and biological are becoming more 

widespread, and there are atomic weapons inventories that are not adequately protected.  

 

Due to the fact that Russia and particularly Ukraine are the primary suppliers of wheat, 

food networks have been thrown off balance. There is concern about an economic plateau 

or decline, as well as a rising underclass of impoverished people who lack voting rights. 
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Even though the Cold War is over, there are still plenty of dangers to face because new 

wars and conflicts keep breaking out. 

 

India and China are currently experiencing industrialization, economic development, and 

population growth, all of which have the potential to contribute to significantly increased 

environmental degradation and global competition for resources. This is in addition to the 

continuing changes that are occurring in the global environment. There is a shift occurring 

in the power dynamic as well as the constraints that are being implemented by NATO, the 

United States of America, and the United Nations. Less developed countries are exposed 

to western lifestyles, whether they are real or perceived, and as a result, either strive to 

accomplish them, relocate to seek them out, or despise them. The globe is neither a secure 

nor a reliable location to live in. 

 

26.5 How Countries Can Implement Responsible Environmental Management 

Will the administration of the environment by nation states be brought to an acceptable 

level of respectability? 

 

1. The participation of international organisations might be helpful. A 

Commission on Sustainable Development had previously been constituted 

by the United Nations in the year 1992. 

 

2. The Intergovernmental Panel on Climate Change (IPCC), which had been 

established in 1988, had given scientific credibility to projections of global 

warming. 

 

3. Businesses that are conscious of their impact on the environment could also 

be a driving force behind the change. 

 

4. Since the International Conference on Population and Development, which 

took place in Cairo in 1994, there have also been significant advances made 

in the management of the expansion of the human population. 

 

5. There are some indicators that point to the possibility of the beginning of a 

decline in the fertility rate in some countries. 

 

6. Regrettably, even in the event that pertinent international organisations are 

established and in the event that the majority of nations ratify agreements, 

there will still be the issue of implementation and the problem of making 

accountable obligations. 

 

7. The fact that a country has signed a treaty, convention, or agreement does 

not guarantee that it will adhere by the terms of the document or contribute 

financing. 

 

8. The process of generating consciousness for a convention and developing 

into a practical treaty could take decades, which is insufficient when 

confronted with abrupt and quick changes in the environment and the 

socioeconomic system. 

 

At the very least, I am sufficiently confident that adjusting to new circumstances is 
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feasible. Many countries have already achieved their goals simply by committing to do so, 

even though others are still in the early phases of development.  Consider the case of Cuba: 

since the breakdown of its sugar-based economy and the importation of inexpensive 

energy from the Soviet Union, the country has endured extreme adversity despite receiving 

little assistance from other countries. At this time, it has established an acceptable way of 

living by relying heavily on agriculture and is much closer to achieving sustainable 

development than the majority of other countries, the majority of which have either failed 

in similar endeavours or are struggling. 

 

One school of thought held by environmentalists is that the powers of the market will 

eventually take the initiative in environmental management. 

 

1. The United Nations could come up with fresh approaches to taxation that are both 

forward-thinking and comparatively uncomplicated in order to help pay for 

environmental management. 

 

2. It is possible to contemplate imposing levies on the use of geosynchronous 

positions for satellites or imposing an eco-tax on all air travellers or players. 

 

 

3. When compared to the amount of money spent on munitions, the amount of money 

needed to fix the most urgent environmental problems is currently within a 

reasonable range of possibilities. 

 

Environmental issues, limitations of resources, and natural catastrophes all have the 

potential to either spark international conflict or motivate tighter international cooperation. 

It is necessary to determine the means by which the second possible conclusion can be 

stimulated. It's possible that recent events, such as the recovery of media and Internet 

availability, will motivate global advocacy, referendums, and new approaches to problem 

solving. 

 

26.6 The Importance of Politics and Ethics in the Protection and Management of 

Environment 

The administration of the environment is a highly politicised and lobbied-for issue. There 

has been a substantial amount of discussion regarding the types of governance that are the 

most helpful for environmental management. There are organisations whose mission is to 

combat negative tendencies, and others whose mission is to assist in the development of 

positive aspects. On the other hand, politics that are more authoritarian can compel change, 

which in a democracy can be slowed down or made difficult to accomplish due to voters' 

tendency to be self-centered, unreasonable, uninformed, or complacent. Cuba and 

Singapore, two countries with comparatively authoritarian governments, are two examples 

of countries that have made progress in addressing environmental issues in defiance of 

disadvantages. 

 

Dominica, a country that is both comparatively impoverished and highly autocratic, has 

been successful since the nineties in passing legislation that promotes conservation and 

combats land deterioration. Therefore, governments that are not as committed to 

democracy are in a better position to engage in responsible environmental management. 

Democrats have traditionally held the position that individuals should be allowed to make 

blunders and should then be expected to improve as a result of their experiences. Problems 
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with the environment, on the other hand, affect more than one country, and it may be 

difficult or even impossible to correct blunders that occur when they are far away. 

 

At this point in time, the residents have faith that the environment will be preserved for 

subsequent generations. Trust funds are typically required by corporate businesses to have 

administrators who are both strong and objective. There is a precarious balance to be struck 

between reaching these goals in a democratic setting and moving towards eco-

totalitarianism. 

 

There is a school of thought that maintains some form of democracy is essential for 

efficient environmental administration. These individuals defend this point. The concepts 

of environmentalism and green politics originated in western governments and have, up 

until this point, tended not to be authoritative and have, instead, been primarily reactionary 

to problems. Environmental management needs to be preemptive. The public is able to 

participate in democratic processes, and these processes are subject to appropriate levels 

of inspection and reporting. However, because obligations are watered down and 

responsibilities are split among more people, decision-making processes are slowed down 

as a result. 

 

The majority of environmentalists and legislators who support green policies have a 

reputation for being controversial. Because of their localised emphasis, which is frequently 

distinct from a dynamic strategy, they may be even more sluggish to deal with 

environmental challenges than governments operating today. The situation is made worse 

when some environmentalists and green legislators are visionaries who would be pleased 

to see a rejection of many contemporary tools and strategies as a matter of pleasure or their 

internal self-satisfaction. This is a situation that makes the situation worse. 

 

In some nations, there is a lack of a powerful public concern for the people and future 

generations, and this concern needs to be shaped. When it comes to managing the 

environment, there will be moments when the will of the people simply isn't enough. It 

occasionally compelled people to continue in defiance of a decline in their own self-

interest or changes in fashion. Should environmental management take into account the 

self-interest of the general public, or simply give up and do nothing? Will it be handled 

without the application of authoritarian rules and regulations? Adopting a Global 

Agreement on the Rights of Nature is one strategy for streamlining environmental 

concerns in order to facilitate sustainable development. 

 

26.7 Conflicts on Multiple Territorial Borders and Their Political Resolution 

Already, countries' demands for energy have brought them into confrontation with one 

another over scarce resources and caused cross-border contamination. Conflicts on the 

political front can often be traced back to environmental issues, and vice versa. The 

administration of the environment will require the participation of political observers in 

addition to ecologists, experts in ethics and law, social scientists, and financiers. There are 

situations in which the prevention of a problem and its alleviation go beyond the level of 

a particular location or country. These kinds of predicaments call for comprehensive 

approaches to their resolution. Therefore, it is desirable for those who can afford it to make 

investments in crucial research on a global scale. The strategies for sustainable 

development will need to be tailored to the particular circumstances of each location, but 

they will also require collaboration at a higher level and potentially financing from national 

or international organisations. 



197 
 

 

Overall collaboration at the regional, national, and global levels would observe resources 

that should be duplicated far enough for security and search for conflicts, ideas that might 

be shared, and ideas that might be shared. In this manner, even if a single area is struck by 

calamity, there are still opportunities for rehabilitation.   It is possible for international, 

state, and non-state entities to comprehend it due to the fact that environmental 

management is a procedure that involves multiple layers. At the current time, 

environmental management is disseminated across the nation in some countries, while it 

is centralised or controlled by the state in others. 

 

In addition, there are environmental administrators working at the grassroots level, such 

as villagers and forest residents who are attempting to safeguard their agricultural fields 

and woodlands. There are multinational corporations out there that adhere to 

comprehensive environmental policies. There are non-governmental organisations 

(NGOs) with a specific emphasis that are involved in preserving vulnerable species of 

creatures and wildlife, as well as woodlands, plants, and mountains.  Individual 

environmentalists, academics, and researchers are all engaged in the subject of 

environmental management in their own unique ways. 

 

It is possible that the key to success in the future rests in ensuring that environmental 

management functions as an interdisciplinary and multifaceted process that deals with the 

relationship of humans and their environments. In actuality, there are some people and 

organisations that are particularly skilled at the role of watchdogs, while others are 

particularly effective at campaigning, verifying and investigating, or developing strategies. 

 

As a result of the world reaching its peak oil production, numerous industries, including 

agriculture, energy, and transportation, need to immediately begin searching for viable 

replacements. However, adaptation is not taking place even remotely close as quickly as 

it should. If the risk were to materialize, it would make perfect reason to implement waste 

prevention measures and possibly even restricting supplies. As a significant portion of the 

current food supply is dependent on oil imports, it is possible that there could be a decline 

to a new dark era if a seamless transition to a future without petroleum is not made in time. 

This is a distinct possibility. Since the beginning of this century, a number of writers and 

research organisations have been sounding the alarm about this danger. Some of them have 

even connected it to various other developments in order to forecast a multi-faceted and 

growing disruption. 

 

The prices of manufacturing and providing services are significantly lower in India, China, 

and a number of other countries. These nations are currently experiencing robust economic 

development. Developed countries are having a difficult time competing, and there have 

been shifts in the structures of manufacturing and employment as a result. Environmental 

management and corporate social accountability are both going to be impacted as a result 

of this. Companies in some nations have or would have inclinations to reduce expenses in 

developing economies where rapid development takes place and where, in the past, 

insufficient environmental concern was observed. This is because these economies are 

located in countries where there has been inadequate environmental concern observed in 

the past. 
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Chapter 27 

 

 

Concluding Word 

 

Prior to World War II, people didn't really talk much about environmental issues. 

Nevertheless, it wasn't until the beginning of the 1950s that a few individuals started 

expressing anxiety about environmental issues. Very quickly after that, environmentalists 

started talking about the dangers that were posed. In 1972, Stockholm was the location of 

the conclusion of the United Nations Conference on the Human Environment. Due to the 

fact that it was one of the first global assemblies on environmental problems, it became an 

important landmark in the annals of environmental history. The representatives from all 

over the world, particularly those from developing countries, saw environmental 

management as a privilege, and some of them even suspected that environmental concern 

might be a new form of green interventionism. Few countries had environmental 

departments when the 1970s began, and only a few of those countries still had them.  

 

At this point, both the media and the broader people are beginning to display a limited 

interest in environmental problems. The United Nations Conference on Environment and 

Development was conducted in 1992, and there was a significant turnout for it. Now, there 

were only a handful of representatives who actively opposed the notion that environmental 

protection was not an essential component of development. By the year 1992, the vast 

majority of countries had established an environmental minister, and the vast majority of 

publications and television networks had environmental correspondents. Since then, 

people have begun to pay attention to occurrences related to the environment. 

 

At the beginning of the twenty-first century, there was a growing awareness of the need 

for a significant international convention on sustainable development, which could be 

organised by the United Nations. At this point, global warming had developed into a real 

threat. Many nations even made preparations to invest sizeable sums of money in the 

initiatives designed to address the issue. The advancement that has been made up to this 

point is something that very few people in the sixties could have anticipated. The 

widespread accomplishment of sustainable development objectives may appear 

improbable to cynics living in the present day, but the predictions are reasonable if a 

comparable degree of progress takes place within the next half century. 

 

More rapid technological development and possibilities to create in sustainable 

development will be prompted by rapid economic growth in China and India, as well as 

the challenge of diminishing energy supplies. An unthinking resistance to modern 

agribusiness or commerce will not be effective in combating environmental challenges. A 

highly green revolution includes redirecting technology to avoid environmental damage 

rather than rejecting technology outright. This repositioning needs to take place as quickly 

as possible and guarantee adaptation to the scarcity of oil and the diminishing quantities 

of phosphates in order to combat the deteriorating land deterioration and environmental 

contamination caused by agriculture. 
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The endeavour appears to be challenging due to the intense competition for available water 

resources as well as the possibility of climate change. The many different tiers of 

environmental management need to be able to communicate with one another and make 

judgements in some way, shape, or form. It's possible that some of today's environmental 

and socioeconomic issues are the result of commercial activity and the commercialization 

of resources. There are situations in which privatisation could be an enhancement; 

however, it should be regulated. If doing so is essential, discipline is to be exercised. 

People living in the area should stand up to challenges from large corporations or 

governments and contribute to the promotion of better environmental management and 

improved living conditions.  Finally, but certainly not least, there has been significant 

development in the last forty years, which means there are reasons for confidence. 

 

There is a requirement for environmental management to guarantee that governments and 

research organisations do not ignore subjects in support of environment-related ancillary 

concerns. This requirement is necessary because environmental management is required. 

In addition, there is a need to address dangers that occur infrequently but have the potential 

to be catastrophic. Governments may claim that they cannot afford to throw away money 

on such matters. The possibility of a comet or asteroid collision has not been given a lot 

of serious consideration. However, there are occassions in which such extraterrestrial 

things slightly avoided earth and passed relatively close by. We are reminded that a few 

years ago there was the magnificent collision of fragments of comet Shoemaker with 

Jupiter, which could be seen on earth as far as earth-sized impacts. These types of 

astrological warnings, in conjunction with the discussion that has taken place in the past 

regarding the possibility of asteroids or comets striking Earth, demonstrate the importance 

of taking precautions against astronomical dangers. The notion that the existing technology 

might be able to be modified in a way that offers some degree of protection is generally 

held and widely accepted. 

There are additional dangerous dangers. We are aware that in the past, enormous volcanic 

surges have had a significant effect on the environment and climate, both on a national and 

a regional scale. The issue is that none of these potential dangers are being treated nearly 

seriously enough. It is customary, in nearly all parts of the world, that a reaction is always 

made after a catastrophe has occurred. A greater amount of work needs to be done in order 

to integrate a precautionary mindset into the administration of the globe. The majority of 

people in the world have the impression that research into space is solely theoretical at the 

moment. On the other hand, it has resulted in the development of remote sensing, which 

is providing fascinating new insights into the processes that occur on Earth. These insights 

are assisting researchers in solving problems such as global change, naturally occurring 

cyclical climate change, changes in vegetation, patterns of pollution, forest fires, and a 

great many other problems. 

 

The practise of environmental management, the development of its policies, the collection 

of pertinent data, and the implementation for sustainable advancements, whatever we 

name it, are all being directed by solid principles that are founded on having a long-term 

perspective. The administration of the environment should be guided by both solid 

principles and caution. 

 

This is the destiny; we all share for the entire human race. 
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