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Abstract

The present course of development with extensive application of science and

technology has produced spectacular results and is, therefore, being adopted universally

in a vigorous manner. However, it is also engendering serious maladies and its

sustainability is becoming highly questionable. There is an increasing awareness and

concern about the unsustainable nature of modern development being expressed by

various groups of environmentalists, social workers, researchers, politicians and policy

makers etc. But inspite of increasing awareness and multifarious deliberations at a

global level towards enhancing sustainability, the real progress in this direction appears

to be inadequate and is also gripped with dilemmas and contradictions. As a result, the

main course of development continues to be in the same direction while increasing the

consequent crises day by day. In fact, the humanity today seems to be gripped with the

following predicament;

If we discard the present model of development, how else do we live? and

if we continue to embrace it, shall we at all live?

Therefore it is becoming imperative to address the issue of sustainability at a more

fundamental level and evolve effective ways to move towards it. The present work is a

humble attempt in this direction. To begin this exploration, a critical review of prevailing

definitions, models, principles, goals and implementational efforts has been carried out

to take stock of the prevailing approaches and status.

A significant thrust towards ameliorating the present situation from the point of

sustainability was provided by the well-known Brundtland Commission in 1987, which

seriously deliberated on the important aspects of the issue and provided valuable

recommendations for the future work in its report entitled ‘Our Common Future’.

Brundtland Commission defined sustainable development as:- ‘the development that

meets the needs of the present without compromising the ability of future generations

to meet their own needs.’

It has initiated a serious discourse and has become the basis for various

definitions and models. The need to integrate the social and environmental factors

with the economic development has been highlighted by most of the contributors.
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However, there is vagueness in visualizing the appropriate ‘needs’ as well as

‘development’ and the actual dichotomy in suitably integrating the economic, social

and environmental aspects presents a formidable challenge which is not adequately

addressed in the on-going discourse on sustainability. By means of a number of

international consultative forums, elaborate deliberations have taken place and detailed

principles and goals have been identified, however, the whole approach appears to be

rather ‘symptomatic’ and the enunciated goals seem to present an elaborate ‘wish-list’,

the practical fulfillment of which does not seem to be possible in the present paradigm.

The excessive dependence of modern development on non-renewable sources of

energy and material, ever-increasing consumerism and economic growth rates, neglect

of social and environmental concerns along with an uncontrolled growth in human

population are usually visualized to be the factors leading to unsustainability. However,

looking at this at a more fundamental level, there are two core issues pertaining to the

prevailing worldview which are fundamentally responsible in rendering the modern

development unsustainable. Unless these are adequately rectified, all other attempts

are likely to produce only marginal effects and also create dichotomies and dilemmas

in actual implementation. These core issues are as follows:

(a) In the prevailing paradigm, human happiness has been primarily visualized in terms

of ‘consumerism’ and maximization of sensory pleasures which gives rise to rather

‘unlimited’ material needs. Therefore, it will be impossible to fulfill such needs with

the limited resources of our planet in a sustainable way.

(b) The second important misperception of the current paradigm is to treat Nature as a

resource which could be exploited by human beings to any extent, thus thwarting the

inherent interconnectedness, co-existence and dynamic balance existing in Nature of

which the human being is an integral constituent.

The reality is that the human beings are expected to visualize their needs

appropriately and fulfill these in harmony with nature through mutually enriching

interaction. In order to rectify the above two incongruencies in our understanding, it

is essential to develop right understanding about the inherent interconnectedness etc.

in Nature as well as understand human happiness and human needs in correct

perspective. The present investigation focuses primarily on these two aspects and their

v
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implications pertaining to sustainability. An attempt has been made to highlight the

above mentioned inherent characteristics of the natural order using multiple authentic

sources of knowledge both ancient and modern. Further, the present perception about

happiness and prosperity which form the basic human aspirations has also been

explored in the light of ancient wisdom as well as the views of modern great thinkers to

obtain a more authentic understanding which is conducive to sustainable development.

The worldview resulting from such an understanding may be termed as the ‘holistic

worldview’ in the light of which a framework for sustainability has been evolved and also

a typical socio-technological structure conducive to sustainability has been visualized.

Thereafter, a few case studies have been discussed to bring into focus notable experiments

in this direction and also look at their practical characteristics in the light of the proposed

framework.

In the end, main conclusions and some recommendations emerging from the

present explorations towards facilitating sustainable development are described.

Needless to emphasize that the most important outcome of the present investigation is

to highlight the need for transforming the prevailing worldview to a more holistic

worldview. This, we believe, is the most effective way to move towards sustainability.

Also, our worldview has an over-arching effect on all our activities, lifestyles, plans

and policies, technological and social systems etc. Therefore, transition towards holistic

worldview would also demand a relook at all these prevailing models in this light to

usher in sustainable modes of living. In this way, it opens up a vast challenging field

for developing sustainable models of living in accordance with the holistic worldview.
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Chapter 1

Introduction

During the past two centuries or so, the world has witnessed phenomenal development

on this planet with the help of an explosive growth in the scientific and technological

knowledge and their multifarious applications particularly with the use of fossil fuels.

To cite a few miracles, the atom has been smashed resulting in the tremendous release

of energy and also opening the gates of the wonderful world of electronics; information

technology has worked wonders bringing in the digital revolution; communication can

now be established instantaneously with anyone and anywhere on the globe; we are able

to engineer the genes and walk on the moon. Miraculous drugs and advanced surgical

techniques have become available which can provide quick relief from severe pain as

well as rectifications or transplant of even vital organs of human body; green revolution

has been able to achieve spectacular results in agricultural production promising an

era of abundance free from hunger and poverty. Like this, there is an endless list of

achievements of the present model of development towards which everyone seems to be

fascinated. As a result, this development is being embraced almost globally – by all

the nations irrespective of their culture, ideology and political system. But all these
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achievements have also resulting in augmenting human expectations. The spectacular

success mentioned above has resulted in giving us the illusion that we can keep increasing

our wants unbridled and modulate the natural order in any way that we like.

All this course of development has also engendered serious maladies which make the

sustainability of this model highly vulnerable. Gradually it is becoming clear that such

a model of development is intrinsically unsustainable and hazardous not only for the

happiness, peace and prosperity in society but also for the very survival of human beings

as well as other species on this planet.

There has appeared a vast body of literature such as Hardin (1968), Meadows et al.

(1972), Schumacher (1974), Huxley (1978), Dhar and Gaur (1992a) and Townsend

(2017) etc. in the last few decades, highlighting the unsustainability of modern

development. Environmental pollution, global warming, climate change and resource

depletion have become serious maladies. Unemployment and poverty still continue to

make a healthy survival difficult for a sizable population. As a result, there is also

wide-spread violence and strife among communities and nations. Well authenticated

statistical data confirm this dark side of modern development and raise serious

questions about its sustainability.

Despite tremendous growth of economy, nearly 1.2 billion people remain below the

extreme poverty line (NDPSCS, 2013). According to this report published by Kingdom

of Bhutan , approximately one out of eight people in the present population goes to bed

hungry; also, major disparities in accessing the essential services persist between rural

and urban areas. There is an ever-growing consumption in the developed countries and

a stark disparity in the consumption of developed and developing nations. As such,

the wealthiest 20% of people use 58% of all energy and the poorest 20% less than

2



4%. On one hand, there is an unaffordable increase in the population of developing

nations demanding higher and higher consumption, on the other, there is an ever-

growing consumeristic demand among the ‘haves’- both contributing to an unsustainable

consumption pattern.

The threat of unsustainability of modern development is very serious and demands an

urgent and concerted action at all levels worldwide. Hence, it has become imperative to

seriously explore and understand why we are driven to move towards such a hazardous

situation and how we can make a shift towards an alternative model of development

which can be more sustainable.

This is not to say that people are quite oblivious to this global challenge. During past

4-5 decades, there has been an increasing awareness and concern about sustainability by

various groups of environmentalists, social workers, researchers, politicians and policy

makers etc. More recently, there have also been joint consultations and commitments

on the part of the governments of various countries through world-summits leading to

various protocols and action plans like Millenium Development Goals (MDGs), SAARC

Development Goals etc.

The reports of club of Rome, e.g. ‘Limits to Growth’ by Meadows et al. (1972) and

others, based on their extensive simulation studies clearly cautioned the world about the

grave consequences of the present model of development in terms of its unsustainability.

The Brundtland Commission in 1987 produced perhaps the first exhaustive report ‘Our

Common Future’ highlighting various aspects of unsustainable development and its

possible remedies. Since then many significant efforts and initiatives have taken place

brainstorming on the definitions and models of sustainable development, the guiding

principles, and parameters as well as the desirable goals.
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All these efforts have been briefly reviewed in the beginning of the present

investigation in order to understand the prevailing perception and efforts as well as

their impact on the ground. These efforts do indicate an increasing concern and are

definitely well-intentioned, but, they seem to be rather ‘symptomatic’ and are likely

to produce only superficial effects. The enunciated goals actually present an

exhaustive ‘wish-list’ whose implementation presents a lot of difficulties and

contradictions. Of course, in the midst of increasing crises, it is being generally

recognized that along with economic development, the environmental and social

aspects are also quite important. But in real life situations, these appear to be in

contradiction. As a result, the main thrust of development continues to be driven

primarily by economic considerations only. Thus, there appears to be a strong need to

explore the key parameters of sustainability in a more fundamental way.

Looking at the issue of sustainability in this context, it may be easily appreciated that

in actuality, all human beings are seeking sustainable happiness and prosperity (Nagraj,

2009). These form the basic human aspirations. The prevailing worldview about these

human aspirations has resulted in ever-growing material needs or consumerism which

can never be fulfilled with the limited resources available on this planet however large

these might seem to be.

Unless such a worldview is rectified by developing a more correct understanding of

the human aspirations as well as our relationship with the natural order and accordingly

the human needs and plans for development are evolved on this basis, all other efforts

are bound to produce only marginal improvements and are prone to end-up in serious

contradictions in moving towards sustainability.

4



1.1 Main Research Questions and Research Hypothesis

1.1 Main Research Questions and Research

Hypothesis

In the light of the above observation, the following research questions seem to be

pertinent to facilitate our journey towards sustainability in a more effective way.

• Why has the prevailing worldview become anti-ecological as well as socially

incompatible?

• What domain of exploration will be instrumental in augmenting human capability

to act in a eco-friendly and human-friendly manner thus ensuring sustainability?

• What kind of knowledge/understanding will facilitate appropriate integration of

economic, social and environmental factors so as to promote sustainability?

• What is the right perception about human happiness and prosperity which can

enable appropriate characterization of human needs avoiding the track of ever

growing consumerism?

In response to the above research questions and taking cue from the viewpoints of some

of the great visionaries, the present exploration was initiated with the following research

hypothesis:

There is inherent interconnectedness, co-existence, self-regulation and

cyclicity in the natural order (including human beings) which render it to

be dynamically evolving sustainable system. If these characteristics are

clearly understood and abided by, it will pave way towards sustainability.

In addition, exploration to highlight right understanding about human

happiness and prosperity particularly based on long established ancient
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Introduction

wisdom will facilitate appropriate characterization and delimitation of our

material needs making their sustainable fulfillment possible.

1.2 Objectives and Steps for Present Exploration

In order to explore the above premise and its important implications, the main

objectives or steps for the present investigation are identified as follows:

• To carry out a brief review of the prevailing notions and efforts towards sustainable

development, critically assessing their efficacy as well as the major deficiency and

accordingly identifying the focus for the present investigation.

• To explore and highlight the inherent interconnectedness, coexistence,

self-regulation etc. in Nature through various available sources and to appreciate

their implications in the context of sustainability.

• To critically analyze the prevailing worldview about happiness and prosperity and

identify its inadequacy and to understand a more correct perspective about these

basic human aspirations, enabling an appropriate characterization of material as

well as non-material human needs.

• To visualize a holistic framework for sustainable development based on the above

mentioned explorations. Accordingly, to evolve guidelines in the educational,

social and technological domains which can be more effective for transition towards

sustainable development.

• To identify a community structure more conducive to sustainability as per the

above framework.
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• To cite a few case study examples of salient experiments in this direction and to

highlight the practical implications of the proposed framework.

• Finally, to highlight main conclusions of this investigation and put forward some

recommendations for facilitating sustainable development in a more effective way.
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Chapter 2

Understanding the Prevalent

Notions and Efforts towards

Sustainability

2.1 Rising Concern about Sustainable Development

(SD) - A Brief Historical Perspective

Historically, the initiation of the discourse on SD, in a way, may be attributed to the

time around the end of 18th century when various economists and researchers started

expressing their concern about the limited producing capacity of Earth vis-a-vis the

increasing consumption rate of natural resources due to fast growing population. The

concern became highlighted with the publication of ‘An Essay on the Principle of

Population’ by Malthus (1798). He expressed his concern about the increasing growth

of population in geometrical progression vis-a-vis the growth of natural resources in

arithmetic progression and warned that the earth’s limited capacity could sustain only

a limited number of people, beyond that people would be victims of famine, war etc.
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due to overuse of resources. However, the concern got seemingly suppressed because

rapid technological advancements increased not only the production but also appeared

to be the prime factor responsible for relieving the material wants of a sizable section

of mankind and the only way to achieve the same for the starving millions of the

‘third world’ !. Actually, the increasing technological advancements which seemed to be

essential were only adding to the problem by rapid consumption of natural resources

particularly depleting the non-renewable resources thereby making modern development

unsustainable. Many researchers in the 19th and 20th century like Lewis (1934), Packard

(1960), Galbraith (1967), Hardin (1968), Meadows et al. (1972) Schumacher (1974),

Huxley (1978) and several others strongly highlighted the harmful impacts of growing

technology, heralding caution and concern.

A vast body of popular literature has appeared in the past few decades highlighting

the dark side of modern development. The Club of Rome, a worldwide body of

concerned scientists and distinguished professionals has brought out a series of very

revealing reports on ‘The Predicament of Mankind’ highlighting the strong need for

‘Limits to Growth’ (Meadows et al., 1972), basing their research on extensive

simulation studies and thus projecting the hazardous consequences of the prevalent

ways of consumption, lifestyles, population growth etc.

Schumacher (1974) in his classic book ’Small is Beautiful’ brought out very cogently

the basic flaws in the modern concept of unabated growth as a panecea for the human

misery. He further argued that the modern economy is unsustainable because natural

resources (like fossil fuels) are treated as expendable income, when in fact they should

be treated as capital, since they are not renewable and form an integral part of earth’s

ecology.
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The issue of over-consumption became highlighted once more with the publication of

‘The tragedy of the Commons’ by Hardin (1968), where ‘Commons‘ implied resources

made available by Nature like ground water, rivers, minerals, forests etc. In this article,

the author warns against the situation whereby people use common resources for their

benefits to ever increasing extent without taking into account its negative impact on

others as well as on Nature at large. This article also highlighted the urgent need for

involvement of society as well as governments in educating the people to maintain their

environment and changing ways of living.

The issue of conservation of resources got public attention globally after the UN

conference on the Human Environment in Stockholm in 1972 (Sohn, 1973) which was

focused on international environmental issues. This Conference also led to the

establishment of the United Nations Environment Program (UNEP) in December

1972 to coordinate international efforts promoting biodiversity and protecting the

natural environment.

In 1980, several policy makers, NGOs, researchers and other experts discussed and

produced a report namely ‘World Conservation Strategy’ setup by IUCN

(International Union for Conservation of Nature) and WWF (World Wildlife Fund).

The main objectives of the strategy were:

(a) To maintain essential ecological processes and life-support systems.

(b) To preserve genetic diversity.

(c) To ensure the sustainable utilization of species and ecosystems.

The report also highlighted the requirement of prospective solutions to integrate

environmental and developmental objectives (IUCN et al., 1991).
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Refocusing on sustainable development, UN commenced an independent

commission namely ‘World Commission on Environment and Development (WCED)’

to analyze the prevalent problems in the context of sustainable development and their

solutions. The exhaustive report entitled ‘Our Common Future’ produced by this

commission (popularly known as Brundtland Commission) became a landmark guide

for all subsequent work on sustainable development. It provided a tangible thrust to

spread awareness on SD globally, strongly highlighting the need to balance economics,

social concerns and ecological conditions. The salient outcomes of subsequent

developments in this direction are discussed in the following sections.

2.2 Various Definitions and Perspectives proposed

for Sustainable Development

Brundtland commission proposed the following definition for Sustainable

Development:

‘The development that meets the needs of the present without

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

This definition has made a wide impact and has gradually become the most-quoted

definition globally (Reid, 1995). Several researchers have also tried to critically assess

this definition and make suitable modifications highlighting associated issues. For

example, Thatcher (2014) felt a sort of anthropocentricity in the definition i.e. this

definition gives an impression that only human needs are in priority, not indicating

adequate emphasis on ecological aspects. In this context IUCN, an international

organization that works in the area of natural resource conservation and its

sustainable use, proposed the following modification in order to give adequate
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importance to ecological aspects:

Sustainable Development implies ‘improving the quality of human life while

living within the carrying capacity of supporting ecosystems’ (Spector

et al., 1994).

Bringing together the WCED and IUCN concepts, MONET1 elaborated on the

definition of SD as follows:

‘SD implies ensuring dignified living conditions with regard to human

rights by creating and maintaining the widest possible range of options

for freely defining life plans. The principle of fairness among and

between present and future generations should be taken into account in

the use of environmental, economic and social resources. Putting these

needs into practice entails comprehensive protection of bio-diversity in

terms of ecosystem, species and genetic diversity, all of which are the

vital foundations of life’.

In this way, several authors have tried to suggest differing emphasis particularly

because of the vagueness in visualizing the terms ‘need’ and ‘development’. As a result,

more than 70 different versions (Kirkby et al., 1995) can be found in the available

literature.

Commenting on these, Robert et al. (2005) indicates that the variation in definitions

is due to;

• Subject of sustainability (ecosystem, biodiversity, community etc)

• Subject of development (e.g. culture, education, consumption, economy,

1A project, with the objective of setting up a system of indicators for observing SD, was launched
jointly by the Swiss Agency for Spatial Development (ASD), the Swiss Federal Statistical Office (FSO)
and the Swiss Agency for the Environment, Forests & Landscape (SAEFL)
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environment etc.)

• Time frame (i.e. intergenerational, multi generational, etc.).

Similarly, Lozano (2008) has also tried to categorize various definitions of SD into

following categories;

• Pure economists’ perspective where sustainability is seen as optimal level of

consumption.

• Non-environmental degradation perspective where negative impacts of

industrialization on environment demands serious considerations.

• Integrational perspective i.e. inclusion of environmental, economic and social

dimensions.

• Inter-generational perspective i.e. considering the impacts of today’s decisions on

future generations

• A more holistic perspective which combines both integrational and

inter-generational perspective.

Another framework proposed by the organization ‘The Natural Step’ in Sweden

highlights the following four system conditions to facilitate sustainability (Robert,

2000). According to this view, in the sustainable society, Nature is not subject to

systematically increasing of;

• ‘concentration of materials that belong to the Earth’s crust’ - which

means that the extraction of fossil fuels, minerals etc. should not be done at

faster rate than they regenerate/redeposit into the earth’s crust.
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• ‘concentration of substances produced by society’ - the material produced

by the society should not be at faster pace than the nature disintegrates it.

• ‘degradations of natural processes’ - which means that a sustainable society

will maintain the diversity and productive capacity of Earth.

• ‘conditions which prevent people from meeting their basic needs’ -

which means resources should be used fairly and efficiently so that everyone can

be prosperous.

2.3 Various Models Proposed for Sustainable

Development

As mentioned earlier, there is an increasing emphasis on the need to integrate the

environmental and social factors with the economic aspects to promote sustainability.

In addition, it is also being realized that the time dependence and inter-generational

aspects also need to be included. In order to clarify the interdependence of these factors

a number of models have been proposed which primarily depict this interdependence

graphically. The salient models proposed in this respect are as follows:

2.3.1 Three-Pillar Models

By now, most people have started accepting that sustainable development could be

achieved only if there is a balance between the three aspects namely, environmental,

economic and social dimensions. Considering this approach as the basis, several

researchers and authors tried to depict all the three dimensions pictorially in a way so
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(a) Three-Pillar Model (b) Triangle Model

(c) Venn Diagram model

Figure 2.1: Three-Pillar Models

that the balance between these dimensions could be understood easily as indicated in

figure 2.1. Thus, in the first category, we have the ‘three-pillar’ model of sustainability

while some others have tried to indicate the interdependence of these three aspects by

a triangle calling it the Triangular Model of sustainability where equilateral triangle

depicts sustainability. For the same purpose, Venn Diagram representation has also

been suggested where the common region shows the sustainability zone (Caradonna,

2014).

The main criticism of these simple models is as follows:

In the above representation, there is a lack of clarity in the integration of all the

three dimensions, which means, it could be misperceived that the three dimensions are

not fully interconnected with each other (Costanza et al., 1997; Stavins et al., 2003).

In addition to that, the entangled relationships between three could not be visualized
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through these presentations (Giddings et al., 2002). Lozano (2008) pointed that the

area which is not overlapped in the Venn diagram, as shown in figure 2.1 (c) could be

misunderstood as unimportant to sustainability.

Also, there is a probability that one could misperceive the relations as static in all

the three dimensions. On the contrary, there is a complex dynamic relationship among

them. The significance of temporal and spatial issues is pointed by several authors like

Bossel (1999) and Edwards (2005) which is not indicated by the above simple models.

2.3.2 Four-Pillar Models:

In an attempt to improve upon the above models, several authors have preferred to

include four dimensions namely environmental, economic, human (cultural) and social,

as shown below in figure 2.2 (Scerri and James, 2009; Nurse, 2006). Inclusion of these

four dimensions have been depicted through the above three types of representations.

The general criticism as was mentioned in respect of the first category models is also

applicable here. These models are also static.

2.3.3 The Nested-Circles Models of Sustainability

Some authors have tried to depict the interdependence among various aspects by

way of nested circles as indicated below in figure 2.3.

The Egg model as shown in figure 2.3 (a) represents interdependence between

people and ecosystem using the metaphor of an egg where the white segment of the

egg (ecosystem) encompasses the yellow yolk (people) portion. An egg would be said

to be well if both the white and yolk portions are well, Similarly, a development would
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(a) (b)

(c)

Figure 2.2: Four-Pillar Models

be sustainable if both the individual and the eco-framework, are well (Guijt and

Moiseev, 2001).

The concentric model as shown in figure 2.3 (b) indicates the interdependence of the

economic, social and environmental aspects through concentric circles which attempts

to convey that even though the economic aspect appears to be of core importance but

it totally depends upon the social as well as environmental factors which can not be

undervalued. Of course, these are also static models where the temporal and spatial

issues are not addressed.
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(a) Egg of well-being model of
sustainability (b) Concentric model of sustainability

Figure 2.3: Nested Circles Models of Sustainability

2.3.4 More Advanced Models of Sustainability

In order to cater to the criticism of previous models and to include the dynamic

effects, a few more advanced models have also been suggested. These include the so

called ‘Two-tiered Model of Sustainability’ and ‘Five-dimensional model of

Sustainability’ as discussed below.

The Two-tiered Model of Sustainability

Lozano(2008) proposed more advanced pictorial representation of sustainability, as

shown in figure 2.4, which attempts to include spatial and temporal aspects. This

enhanced representation depicts a two-stage evolutionary process.

The first stage, known as FTSE (First Tier Sustainability Equilibrium) depicts a

continuously rotating circle (figure 2.4(a)) showing the interdependence of all the three
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(a)

(b)

(c)

Figure 2.4: Diagrammatic representations of FTSE and TTSE (adapted from Lozano,
2008)
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dimensions i.e. economic, environmental and social at any single point. This circle

shows that all parts of each dimension are in concurrent dynamic contact. By this way,

it eliminates any possibility of misconception of the static relationship between the three

dimensions and also eliminates the possibility of over estimation of any dimension while

ignoring the others.

The second stage addresses intergenerational concerns using the time dimension by

extending the FTSE as a cylinder (figure 2.4(b)). The perfect shape of the cylinder

indicates that there is a balance between all the three dimensions over time. Another

interpretation of the perfect cylinder is that there is an equal emphasis on all the

dimensions for present and future generations. The imperfect shape of the cylinder

would indicate that there is too much emphasis either on the present or future

generations. Finally, the two equilibria combining together give a new state named as

TTSE (Two-Tiered Sustainability Equilibrium) which shows FTSE in the dynamic

change process, through time, addressing the intergenerational issue in this

perspective. This stage is depicted by a torus shape (figure 2.4 (c)) where the issues

related to sustainability lie in the torus and its perennial movement takes care of all

these effects.

Five-Dimensional Model of Sustainability

Another graphical representation proposed by Seghezzo (2009) includes the

non-physiological needs like happiness, love, and safety etc. He suggests that

sustainability should be conceptually reframed in order to take better account of

temporal, territorial, and personal developmental aspects which are depicted by

five-dimensional sustainability diagram (figure 2.5) as:
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Figure 2.5: Five Dimensional model of sustainability (adapted from Seghezzo, 2009)

To conclude, the above representations are definitely helpful in highlighting the

interdependence of the different aspects as well as the intergenerational effects.

However, beyond this, these models do not throw much light on how such integration

could actually be achieved.

Studies on Sustainability-Science

Apart from the sequence of models for sustainability as discussed above, there is

another stream of investigation which is targeted towards developing what is now

being called ‘Sustainability Science’. Sustainability science is an emerging field,

though not yet mature (Ostrom et al., 2007; Kates et al., 2001) which tries to address

a complex and dynamic symbiosis between human activity and the environment

(Rapport, 2007) with transdisciplinary efforts including science, practice and common

vision with contribution from the whole spectrum of economics, social and natural

sciences (Martens, 2006) keeping sustainability in mind. Human activities and the

environment are interwoven in a complex manner using systems theory. In this
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approach, Earth is recognized as a large, coupled human and natural system

consisting of many smaller coupled systems linked through flows of information,

matter, and energy and evolving through time as a set of interconnected complex

adaptive systems. Systems integration leads to inferences and sustainability actions

that are not possible by using conventional disciplinary, reductionistic, and

compartmentalized approaches. The systems approach definitely paves way for more

holistic solutions, however the complexity involved can make the analysis formidable.

At present, the sustainability science is still in the developing stage.

2.4 Review of the Guiding Principles Proposed for

Sustainable Development

In 1987, WCED required the development of better approaches for evaluating and

measuring progress towards sustainable development. Accordingly, noteworthy

endeavors to assess performance have been made by various corporations, NGOs,

academia, communities, countries, and worldwide associations. Salient principles

proposed to help the evaluation/assessment of sustainability are mentioned below.

2.4.1 Guiding Principles Accepted in the Stockholm

Conference(1972)

The United Nations Conference on the Human Environment, which took place at

Stockholm in June 1972, recognized the need for a shared vision and universal

principles to encourage and direct the people of the world towards preserving and

improving the human environment. Broadly, these principles can be categorized as
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follows (the detailed principles are given in Appendix A.1);

• Right to Protect Environment:

Man has the basic right to freedom, justice and decent living conditions in a

quality environment that allows a life of dignity and well-being and is solemnly

responsible for protecting and developing the environment for present and future

generations.

• Management of Natural Resources:

Natural Resources must be safeguarded in a manner so that these may be available

to every generation. A safeguard must be applied to save non-renewable resources

and the capacity of Earth to reproduce must be maintained.

• Population Control

Demographic policies should be applied where population growth rates and

disproportionate proportions of the population are likely to have negative

environmental or developmental consequences.

• Ban on Nuclear Weapons

States must strive to reach prompt agreement on the elimination and complete

destruction of such weapons in the relevant international bodies.

2.4.2 The Bellagio Principles

A global meeting of specialists and researchers from various continents gathered at

Rockefeller Foundation’s Study and Conference Center in Bellagio, Italy, in November

1996, to evaluate the progress of development and to comprehend insights from
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widespread practices. A set of detailed principles (given in appendix A.2) were

evolved and accepted unanimously. These principles are thereby called Bellagio

principles (Hardi and Zdan, 1997). A brief summary is given below:

These principles address mainly four aspects of assessing progress towards sustainable

development.

Aspect 1: deals with the preliminary point of any evaluation- ensuring a vision of

sustainable development and obvious goals that provide a practical definition of that

vision in terms that are significant for the decision-making unit in question.

Aspects 2 - 5: focus on the so called ‘Holistic Perspective’ i.e. considering the review

of the whole system as well as its parts while keeping the interdependence between

social, ecological and economic aspects of human activities for present and future

generations. The assessment of programs towards SD should consider the issues of

equity and disparity, over-consumption, poverty, human rights and access to services

as appropriate.

Aspects 6 – 8: deal with the key issues of the process of assessment like data,

indicators, methods, involvement of local people etc.

Aspects 9 -10: deal with the necessity for establishing a continuing capacity for

assessment.

2.4.3 The Earth Charter Principles

The Earth Charter principles are viewed as an ethical framework to form a

sustainable and peaceful society in the 21st century, made by worldwide discussions

and embraced by numerous organizations including a considerable number of

individuals. It tries to motivate, in all individuals, the feeling of worldwide

interdependence and shared obligation regarding the good and reasonable life of the
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entire human family (ECI, 2017).

The Earth Charter identifies the objectives of ecological security, the annihilation of

destitution, impartial economic development, regard for human rights, democracy and

peace.

The Earth Charter principles, which were proposed in the Hague, Netherlands, in

2000, have been authoritatively embraced by various associations such as the UNESCO

Conference of Member States, the World Conservation Union of IUCN, national and

worldwide associations of academics, national government ministries, and hundreds of

urban communities over the globe.

A brief summary of these principles, which are divided into four categories is

described below(the detailed principles are given in Appendix A.3);

I. Respect and Care for the community of Life:

It focuses on the recognition of interdependence between all beings and forms of life

and caring it with love and compassion while ensuring beauty and bounty on Earth

for every generations.

II. Ecological Integrity:

It emphasis on protection and restoration of biological diversity and natural

processes, envisioning approaches to protect environment and its regenerative

capacity, human rights and the well-being of community.

III. Social and Economic Justice:
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It highlights the need to eradicate poverty, ensuring equitable and sustainable

promotion of human development, universal access to education, well-being, health

and economic opportunities.

IV. Democracy, Nonviolence and Peace:

It is based on the reinforcement of democratic institutions, transparency and

accounting at all levels, values and skills required to live a sustainable life and

encouraging a culture of tolerance, nonviolence and peace.

2.5 Salient International Efforts defining Goals for

Sustainable Development

This section reviews some international consultations and joint efforts made towards

sustainable development.

2.5.1 The Montreal Protocol

In 1987, Montreal Protocol, was designed to be a global treaty to protect the Ozone

layer by giving up the production of various substances responsible for Ozone depletion

(Velders et al., 2007). The protocol became effective in 1989 and 197 States ratified the

protocol. As a result of these efforts, now Ozone layer is slowly recovering in Antarctica.

Climate forecasts suggest that between 2050 and 2070 the ozone layer would return to

levels of 1980. This was perhaps the first major initiative implemented internationally

to shift towards environment-friendly technologies.
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2.5.2 The Earth Summit

The United Nations Conference on Environment and Development (UNCED), also

called the Earth Summit, was held in Rio de Janeiro, Brazil, in June 1992. This biggest-

ever world gathering brought Heads of States and government authorities with global

associations and agents of non-governmental organizations (NGOs) from around the

globe (UNCED, 1992). As a result, a worldwide plan of actions called ‘Agenda 21’ was

formulated.

It addresses the critical issues that are being faced by whole human community like:

degradation of ecosystems, poverty, hunger, health, and increasing world population

etc. It consists of 40 chapters, A very brief summary of these chapters categorized into

four sections is described below (the details are given in appendix A.4).

Section 1: Social and Economic Dimensions

Social and economic dimensions are aimed at combating poverty, particularly in

developing countries, changing patterns of consumption, health promotion, achieving

a more sustainable population and sustainable strategy in decision making.

Section 2: Conservation and Management of Resources for Development

The conservation and resource management for development includes protection of

the atmosphere, the fight against deforestation, the protection of fragile habitats,

biodiversity conservation, pollution control, biotechnology management and

radioactive waste management.
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Section 3: Strengthening the Role of Major Groups

Enhancing the role of major organizations involving the roles of children and young

people, women, non-governmental organizations, local authorities, industry and

workers and strengthening the role of farmers, indigenous people and their

communities.

Section 4: Means of Implementation

Implementation methods include science, transfer of technology, education,

international institutions and financial mechanisms.

2.5.3 The Kyoto Protocol

The Kyoto Protocol was a global agreement evolved in 1997 at the city of Kyoto,

Japan to reduce emissions of greenhouse gases such as carbon dioxide (CO2),

methane(CH4), nitrous oxide(N2O), perfluorocarbons(PFCs),

hydrofluorocarbons(HFCs), and hexafluoride(SF6) etc. (UNFCC, 2008).

Under this protocol, by 2012, industrialized nations were expected to reduce

greenhouse gases by an average of 5.2 percent, while each country had its own target

as well. For example, members of the European Union had a target of reducing

emissions by 8 percent by 2012, the U.S. by 7% reduction and Canada by 6%.

However, U.S. withdrew from the Kyoto Agreement in 2001 citing that the reductions

were being imposed only on industrialized nations and hence such measures would be

unfairly hurting the U.S. economy (BBC, 2002).
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2.5.4 United Millennium Summit evolving Millennium

Development Goals

Worldwide leaders of 189 nations signed the declaration in 2000 at the United

Millennium Summit held at United Nations Headquarters in New York. The outcome

of the summit was declaration of eight goals, also known as MDGs (Millennium

Development Goals) to improve the quality of world’s poorest people. Deadline to

achieve these goals was set as 2015 (WHO, 2009). These goals are listed below (details

are given in appendix A.5);

• Eradicate extreme poverty and hunger.

• Achieve universal primary education.

• Promote gender equality and empower women.

• Reduce child mortality.

• Improve maternal health.

• Combat HIV/AIDS, malaria and other diseases.

• Ensure environmental sustainability.

• Develop a global partnership for development.

2.5.5 SAARC Development Goals

Four years after the formulation of MDGs, various leaders from the South Asia region

made attempt to localize MDGs. As a result, SAARC (South Asian Association for

Regional Cooperation) Development Goals (SDGs) were established in 2005 (Singh and
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Singh, 2009). In SAARC, India, Nepal, Bhutan, Bangladesh, Afghanistan, Maldives,

Pakistan and Sri Lanka are the member-states. SDGs also exhibit a framework for

fighting the social and developmental challenges. Brief summary of SDGs is given

below (for details see appendix A.6) ;

• Livelihood SDGs

This section (goals 1 – 8) focuses on eradication of hunger, poverty, improving

quality of life of poor people.

• Health SDGs

This section (goals 9 -12) focuses on improving child health, maternal health and

affordable health care systems.

• Education SDGs

This section (goals 13 – 16) focuses on literacy for all children- boys and girls

ensuring quality education at primary, secondary and vocational levels.

• Environment SDGs

This section (goals 13 – 16) focuses on the use of acceptable level of forest, water,

soil, etc. while conserving bio-diversity and mitigating hazardous waste.

2.5.6 United Nations Summit on Sustainable Development-

2015 (Transforming our World: the 2030 Agenda for

Sustainable Development)

As mentioned earlier, MDGs were promulgated in 2000 and the target to accomplish

these was set to be 2015. Once more, it was felt that new development agenda was
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required post 2015. Towards the beginning of August 2015, various leaders in United

Nations reached an agreement about the new agenda “Transforming our world: the

2030 Agenda for Sustainable Development” (WHO,2015). A brief summary of these

goals is given below (for details, see Appendix A.7);

• Eradication of poverty and hunger in all forms and promoting sustainable

agriculture, healthy lives and well-being for all at all ages.

• Ensuring gender equality, empowerment of all women and girls and equitable

quality education for all.

• Promoting sustainable industrialization, economic growth and productive as well

as decent work for all.

• Ensuring sustainable consumption and production patterns.

• Conserving natural resources like forests, oceans, bio-diversity and combat

deforestation.

• Strengthening the means of implementation and revitalizing global partnership

for sustainable development.

All the above ongoing efforts have definitely raised general awareness about

sustainable development and several measures are being taken both at the level of

governments as well as voluntary organizations. A large number of NGOs are now

engaged in creating widespread awareness raising public opinion for the so

called ‘Green Technologies’ . Research and development in this direction has also been

accelerated and new government policies to promote renewable energy systems, rain

water harvesting, afforestation, watershed management, increasing energy efficiency

and conversational practices are now in place. The increasing threat of global
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warming is also being widely recognized and several measures to reduce green house

gases are being enforced.

And yet, a careful analysis shows that all these are symptomatic redressals of the

multifarious problems arising as a result of the prevailing pattern of development.

Nevertheless, the ‘juggernaut’ of main stream development continues to roll on in the

same direction.

2.6 The Changing Perception regarding

Assessment of Development

It is true that as people are focusing more attention towards sustainable development

and as the problems are increasing, there is a gradual change of perception emerging in

context with assessing or measuring development through various indices - from pure

economic view towards a more integrated approach including environmental and social

aspects. While GNP (Gross National Product) and GDP (Gross Domestic Product) still

continue to be the dominant markers to assess development, the debate on evaluating

development more directly on the basis of happiness and sustainability is catching the

attention of several researchers and policy makers. For example, the King of Bhutan,

Jigme Singye Wangchuck introduced the concept of GNH (Gross Nation Happiness)

in 1972 which has subsequently caught wide attention. It exhorts the policy makers

towards considering the following domains as the parameters to assess the quality of

development (Ura et al., 2012);

• Psychological well-being

• Living standards

32



2.6 The Changing Perception regarding Assessment of Development

• Health, Education and Culture

• Time use and Good Governance

• Community and Ecology

Amartya Sen, the nobel laureate economist believes that human well-being is a

multidimensional phenomenon and its welfare cannot be measured only on the basis of

physical resources. He proposed the ‘Capability Approach’ to enable people to take

due advantage of the requisite resources for their well-being. Thus, Sen stresses the

need to improve the capability of people to harness the resources made available to

them, otherwise a country may be prosperous in terms of conventional economic

parameters such as per capita income, GDP etc., yet people may be leading a very

poor quality of life (Sen, 1992).

Ul Haq (1995) and Sen (1999) have recommended laying stress on factors like

better health and nutrition, equality, social justice, higher literacy rates etc.

Subsequently, based on similar thinking, the United Nations Development Programme

(UNDP) developed an index which is known as the Human Development Index (HDI),

which focuses on the increasing choices of people like political freedom, self-respect,

decent standard of living etc considering these to be more important aspects of

development rather than focusing only on economic growth (UNDP, 1990). Sagar and

Najam (1998) further propose that HDI should also include environment and equity.

Keeping social development in prominence instead of individual development,

various researchers have also proposed to introduce Social Development Index (SDI)

as a measure of the nation’s development (Kantiray, 1989). Various dimensions of

human life like the level of education, social communication, health conditions are
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considered important for society in the index.

Considering poverty as a big threat for society development, Human Poverty Index

(HPI) was initiated which measures economic deprivation using the following three

variables (Aziz et al., 2015):

(1.) Population not able to access health services.

(2.) Undernourishment among offspring less than 5.

(3.) Population deprived of accessing safe water.

Similarly Multidimensional Poverty Index (MPI) was developed in 2010 by Oxford

Poverty and Human Development Initiative (OHPI) and United Nation Development

Program (UNDP).

The above description highlights the fact that the perception towards assessing

developments is undergoing shift from purely economic dimension to a more

integrated consideration focusing directly on human happiness, social justice and

environmental soundness.

2.7 Concluding Remarks

The salient conclusions from the literature review presented in this chapter in context

with the unsustainable nature of modern development and the prevailing notions and

efforts for moving towards sustainability may be summarized as follows;

• The unsustainable nature of modern development and the consequent hazards are

now being widely recognized. The ever increasing growth rates and consumeristic

34



2.7 Concluding Remarks

demands cannot be fulfilled for long and are bound to lead to multiple crises.

Therefore, there is an urgent need to explore and implement effective ways to

move towards sustainable development.

• There is definitely a growing concern against the present situation which is

manifesting in multiple explorations and international considerations as well as

several implementational measures to combat this problem. The prevailing

efforts towards sustainable development have resulted in the visualization of

various definitions/perceptions, models, and principles conducive to sustainable

development and accordingly, also in the formulation of elaborate goals to

facilitate SD. Various international forums and governments are joining hands to

draw up the implementational plans as well. A large number of NGOs as well as

government agencies are now engaged in creating awareness and promoting so

called ‘green technologies’ as well as several conservational practices and waste

recycling etc. However, still the basic worldview influencing modern

development is not being seriously questioned and the main stream development

continues to proceed in the same direction.

• The need to adequately integrate the economic, social and environmental

aspects in all our developmental programs is being highlighted by various

researchers but in actual practice it is proving very difficult to do so. The

elaborate SD goals do depict a good ‘wish-list’ the implementation of which

presents a lot of contradictions. It is quite obvious that the inordinate increase

in human population taking place in several developing countries makes our

journey towards sustainable development more difficult and therefore requires a

more substantive action. However, in addition to this rather evident factor, the

crucial issue which concerns our prevailing worldview in respect of happiness and
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prosperity as well as our relationships with Nature needs deeper investigation

and appropriate rectification.

• Our present incorrect perception about happiness, prosperity as well as our

relationship with other human beings and rest of Nature seems to be not in

consonance with reality. Unless this aspect is explored in depth, rightly

understood and adequately inculcated by human beings in their pursuits, all

other efforts are bound to produce only marginal and superficial effects. Thus,

this domain remains to be explored more seriously.

2.8 Need to Explore Sustainability in a more

Fundamental Way

Looking at sustainability in a fundamental way, it reveals that all human beings

actually aspire for the continuity of their happiness and prosperity and therefore it

is essential to correctly understand these basic aspirations. This will also enable an

appropriate characterization of human needs.

Then, for sustainable fulfillment of these needs, it is also crucial to understand the

inherent interconnectedness and other salient features of the natural order. Only by

developing such an understanding and the competence to live in accordance with it,

we shall be able to move towards sustainability in a effective way. The need for such a

holistic worldview has been repeatedly emphasized by many great visionaries,

spiritualists, seers and other personalities who have been hailed as men of wisdom by

humanity at large. For example, the Gandhian vision of development, Kumarappa’s

concept of ‘Economy of Permanence’ and the essence of Buddhistic economy as
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elucidated by Schumacher - all point towards a developmental vision taking due

cognizance of the interconnectedness and coexistence in Nature, reverence for the

natural order and a correct vision of human happiness. The exploration on these

aspects are described in the next two chapters.

Needless to emphasize that our worldview affects all the aspects of our life namely

life-styles, behaviour, economic activities, social set-up, technological systems and so

on. Therefore, acquiring a more authentic worldview becomes of prime importance, in

the light of which all aspects of our life and activities can be suitably modified.
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Chapter 3

Understanding Inherent

Interconnectedness, Coexistence,

Self-regulation and Cyclicity in

Nature.

In accordance with the need highlighted in the previous chapter, exploration was

carried out to understand the inherent interconnectedness and other related

characteristics of the natural order using various available sources of knowledge both

ancient and modern. This chapter presents in brief, some evidences, arguments and

perceptions deduced from scientific as well as intuitive sources. The purpose is to help

developing a strong conviction about these important characteristics and then

attempt to abide by these to facilitate transition towards sustainable development.

As such, even by common observation, one can easily identify some features of

interconnectedness, coexistence, self-regulation and cyclicity in Nature. It is easily

perceptible that such a large part of the Universe maintains its orderliness without
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any intervention from human beings. It is only in a very limited domain on this planet

that the human beings are able to interact with rest of Nature and being the most

evolved species, they are expected to contribute to further augment the natural order.

In fact, the emergence of human beings is an outcome of this self-regulated,

evolutionary operation of Nature. The interconnectedness within as well as among

various distinct orders of Nature such as the mineral-material order, the plant order

and the animal order can directly be observed in several instances. All these orders

spontaneously carry out their complementary roles to contribute to the order of the

whole. They are also contributing in various ways towards the sustenance of the

human order. The human beings who possess the inherent capability for

understanding and then acting in accordance with their understanding are therefore

also expected to contribute in a complementary and mutually enriching manner. This

is possible when human beings realize the inherent interconnectedness and coexistence

at all levels and carry out their activities upholding and augmenting these

characteristics. Without paying special attention to this aspect, human beings get

rather compelled by their sensory motivation to become exploitative in real life

situation.

It may therefore be expected that a deeper understanding of these inherent

characteristics from multiple authentic sources will help to strengthen our conviction

in this regard and thus facilitate human beings to be in harmony with Nature in all

their pursuits. Keeping this in mind, some important deductions from the following

sources highlighting these characteristics are presented below;
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1 Deductions from ecological studies.

2 Implications from some of the revolutionary developments in modern science.

3 Deductions from spiritual and philosophical insights.

3.1 Deductions from Ecological Studies

As mentioned earlier, a vast expanse of Nature operates without the agency of human

beings and maintains its order through interconnectedness and coexistence. Ecological

studies are helpful to unfold these features in this domain. It also brings out how Nature

maintains sustainability spontaneously.

3.1.1 Ecological Evidences Showing Interconnectedness

In 1860, the German biologist Ernst Haeckel came up with the term ecology or

oekologie and defined it as the comprehensive science of the organism’s relationship

with their environment. Ecology is the systematic and scientific study of organism-

to-environment interactions. Environment includes both biotic (living organism) and

abiotic(non-living organism). Ecology is not only biology, but also an interdisciplinary

science dealing with the totality of living organisms and their connections with the

surroundings (Kumar and Mina, 2018a).

A fundamental concept of Ecology is that each living organism has a continuous

relationship with all the rest that makes up its environment. The total sum of biotic

and abiotic environment is called the ecosystem such as ponds, forests, mountains etc.

The whole Nature is a collection of such ecosystems that are interconnected with each
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other and dynamic in time and space (Kumar and Mina, 2018b). This is known as

ecological balance. Human activities ignoring this dynamic interconnectedness does

disturb such ecosystems.

For example, in still water, the mosquitoes lay eggs. Mosquito larvae and other

insects are eaten by frogs. Snakes eat the frogs. Mongoose and eagles eat snakes.

When people collect large number of frogs for their food, without understanding the

ecosystem, from paddy fields, the frog population will decrease and the mosquito and

other insect population will increase. Consequently, it can cause plant damage and

spread diseases such as malaria. Snakes may come to residential areas in search of

alternative food such as mice, eggs and small birds in the absence of a sufficient number

of frogs (Bhattacharya, 2016a).

The interconnectedness in various species can also be understood through an

ecological phenomenon known as ‘Trophic Cascade’. It is caused by adding or

removing top predators and causing reciprocal changes in predator and prey relative

populations through a food chain, often leading to drastic changes in structure of

ecosystem and nutrient cycling (Carpenter, 2019). For example, the absence of

mountain lions in Zion National Park had resulted in a decline in cotton wood trees

due to unchecked population of herbivores. Consequently, these changes in plant

communities resulted in an increased stream erosion and a decline in the number of

terrestrial and aquatic species including wild flowers, butterflies, reptiles and

amphibians. While the addition of lions affected the overall variety of various species.

It is found that the number of native fishes were also higher in the presence of Lions

than in those without the Lions (Ripple and Beschta, 2006).

As another example, the elimination and gradual reintroduction of wolves in areas
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such as the Rocky Mountains has disclosed to researchers that in areas where wolves

are absent, uncontrolled populations decrease the abundance of native plant species

and their overgrazing leads to widespread destruction of forests and riparian

habitats1 (Ripple and Larsen, 2000). While the reintroduction of wolves restores these

ecosystems and further decreases the number of coyotes, thus improving pronghorn

antelopes and other small mammals (Berger and Conner, 2008). The ethologist Rober

Fantz demonstrates through experiments how species are born with innate knowledge

of environment and maintain a harmonious relation with it (Goldsmith, 1998).

Clifford Allan Redin Savory, a Zimbabwean ecologist, in 1995, worked on the

problem of degradation of land (desertification). In his research, he proposed to

slaughter large number of elephants because they destroyed their habitats due to over

grazing (Savory, 1969; Lawton and Gough, 1970). Finally, his research led to

government killing 10,000 elephants. However, he could not succeed to reverse

desertification and accepted his decision as “the saddest and greatest blunder of my

life2”. After realizing this, he strove to find the solution and came out with the

concept of holistic planned grazing in an attempt to emulate Nature. Thereby, he was

successful in reversing the trend of desertification using livestock planned grazing

(Savory and Butterfield, 1998). Based on this hard-earned experience, he made the

following admission3;

“There is only one option, I’ll repeat to you, only one option left to climatologists and

scientists, and that is to do the unthinkable, and to use livestock, bunched and moving,

1interface between land and a river or stream
2Allan Savory (February 2013). How to green the desert and reverse climate change. TED. Retrieved

4 April 2013
3Savory, Allan. ”How to fight desertification and reverse climate change”. TED Transcript.

Retrieved 31 January 2015.
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as a proxy for former herds and predators, and mimic nature. There is no other

alternative left to mankind.”

Ecologist Barry Commoner (1974) in his book “The Closing Circle” mentions the

complex relationships and interdependencies in ecological systems on the basis of the

following considerations;

(i) Everything is connected to everything else

(ii) Everything has to go somewhere

(iii) Everything is always changing

(iv) There is no such thing as a free lunch.

Let us look at these in some more detail.

‘Everything is connected to everything else’

He explained the first Law with various examples like food chains and food webs.

The source of energy on Earth is Sun. Energy from sun goes to plants and is

consumed by the primary consumers (herbivores) which are, in turn, consumed by the

secondary consumers (carnivores). In a similar manner, the mouse eats hundreds of

various plants and an owl consumes mice along with various other animals . By this

way, both animals and plants are linked by hundreds of food chains making a complex

food web. For common people, the chain may seem rather disorganized but actually it

is highly structured and stable.

‘Everything has to go somewhere’
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Ecosystem exists with definite resources like water, minerals, air, nutrients etc.

These substances flow and are recycled in Nature to support its living members. This

can be explained through various cycles like water, nutrient, oxygen cycles etc. Some

examples of these cycles are discussed in section 3.1.5 which discusses cyclicity in

Nature in more detail.

‘Everything is always changing’

The species found in a community of plants and animals do not remain the same

forever. This transition is called the succession of ecology. The first phase in

succession, called the pioneer stage, starts with lichens growing on bare rock.

Eventually enough soil is generated to provide the nutrients needed to support grass

and herbal production. Seeds from briars, shrubs, vines and trees are blown or

transported to the site by animals or water, where they can germinate eventually.

Soon the trees and shrubs begin to grow, the grasses and herbs compete, and a new

forest begins. Changes in plants occur until the last stage of succession, a climax

group, is reached. The animal population is also witnessing several changes when one

successive phase transitions to another. In the grasses and herbs of early succession,

rabbits, meadow mice and groundhogs etc. seek abundant food. When grasses and

herbs are replaced by shrubs and trees, deer and grouse are increasing in numbers.

Thus, the species are undergoing constant change.

‘There is no such thing as a free lunch’

This signifies that the exploitation of nature always carries an ecological cost. From a

strict ecological standpoint, human beings are consumers more than they are producers.

And if this continues, environmental degradation becomes inevitable. The dominant
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pattern of modern development is clearly counter-ecological. In this development all

social relations between people and all the relationships of humans to nature are reduced

to mere economic relations. Everything we eat, wear and use during our lifetime does

not have only monitory cost but also an environmental cost.

Commoner says that the ecosystem is like a net, in which multiple strands connect

each knot to another. Such a fabric can withstand collapse better than a

straightforward, unbranched circle of threads, which breaks down as a whole if cut

anywhere. Botkin and Keller (2010) call this interconnectedness as ‘Environmental

Unity’ which implies that nothing can be changed individually, everything effects

everything else. Various examples showing interconnectedness are mentioned in their

book - ‘Environmental Science: Earth as a Living Planet’ . An excerpt from the book

is quoted below;

“When cities, such as Chicago and Indianapolis, were developed in the eastern and

midwestern United States, the clearing of forests and prairies and the construction of

buildings and paved streets increased surface-water runoff and soil erosion, which in

turn affected the shape of river channels—some eroded soil was deposited on the

bottom of the channel, reducing channel depth and increasing flood hazard. Increased

fine sediment made the water muddy, and chemicals from street and yard runoff

polluted the stream.These changes affected fish and other life in the river, as well as

terrestrial wildlife that depended on the river. The point here is that land-use

conversion can set off a series of changes in the environment, and each change is

likely to trigger additional changes.”

Many times, when we are not able to see various species in interconnectedness, it

becomes difficult to recognise their roles in ecology. For example, it seems that moquitos
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have no useful purpose in Nature. But interestingly, according to Fang (2010) there

will be predators around us without prey and plants without pollinator if there were

no mosquitoes. Fang further mentions that mosquitoes have co-evolved along with

numerous species and have been present on this earth for approximately 100 million

years.

3.1.2 Deep Ecology

In 1973, the Norwegian philosopher Arne Næss coined the phrase ‘Deep Ecology’

(Naess, 1973) which is considered as an ecological and environmental philosophy

promoting the inherent value of all living beings in the natural system regardless of

their utility to human beings. It also gives guidelines for modern human societies to

live with ecological balance. Deep Ecology proponents believe that the nature is not a

resource that can be exploited freely to any extent by human beings. It is not difficult

to observe that material goods do not guarantee fulfillment beyond a very moderate

level and the biosphere is also threatened by over-consumption. Then, it seems

imperative to define a new non-consumptive health paradigm (Anderson and Guyas,

2012). The ethics of deep ecology considers that the survival of any individual species-

biotic or non-biotic, depends on the well-being of the ‘whole’ and offers eight

principles to encapsulate this view (Bhattacharya, 2016b). These are;

1. The well-being and flourishing of human and non-human life on Earth have intrinsic

value in themselves. These values are independent of the perceived usefulness of the

non-human world for human purposes.

2. Richness and diversity of life forms contribute to the realization of these values and

are also values in themselves.
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3. Humans have no right to reduce this richness and diversity except to satisfy vital

needs.

4. The flourishing of human life and cultures is compatible with a substantially

smaller population. The flourishing of non-human life also requires a smaller

human population.

5. Present human interference with the non-human world is excessive, and the situation

is rapidly worsening.

6. Policies must therefore be changed. These policies affect basic economic,

technological and ideological structures. The resulting state of affairs will be deeply

different from the present.

7. The ideological change will be mainly that of appreciating life quality (dwelling in

situations of inherent value) rather than adhering to the so called ‘higher standard’

of living.

8. Those who subscribe to the foregoing points have an obligation directly or indirectly

to try to implement the necessary changes.

Summing up all the above guidelines, it may be concluded that there is rich

biodiversity and complex dynamic interconnectedness in Nature having inherent value

regardless of their utility to human beings. Human policies and activities must be in

coherence with these diversities.

Normally, Darwin’s work is believed to have encouraged the attitude of ‘survival of

the fittest’ thereby the powerful assuming the right to suppress and exploit the weaker

ones. However, let us look at following statement given in the last paragraph of
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Darwin’s ‘The Origin of Species’ which very much corroborates diversity and

interdependence existing in Nature (Darwin, 1859);

“It is interesting to contemplate a tangled bank, clothed with many plants

of many kinds, with birds singing on the bushes, with various insects

flitting about, and with worms crawling through the damp earth, and to

reflect that these elaborately constructed forms, so different from each

other, and dependent upon each other in so complex a manner, have all

been produced by laws acting around us.”

3.1.3 Gaia Theory - Visualizing Earth as a Self-regulated

Organism

In the previous section, the interaction of individual species with their environment

was highlighted. The Gaia theory introduces further ‘paradigm shift’ taking Earth as

a single self-regulated organism, composed of all life tightly coupled with the air, the

oceans, and the surface rocks, rather than focusing on various parts. This new paradigm

shift was proposed by James Lovelock in the 70’s, as Gaia Hypothesis which became

one of the most hotly-debated topics within scientific community.

This revolutionary hypothesis strongly points towards the dynamic

interconnectedness and self-regulating nature of our planet Earth. It propounds that

the Earth functions as an interconnected living organism which maintains conditions

necessary for its survival. Lovelock defines Gaia as,

“. . . a complex entity involving the Earth’s biosphere, atmosphere, oceans and soil; the

totality constituting a feedback or cybernetic system which seeks an optimal physical
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and chemical environment for life on this planet.”

Thus, Lovelock proposes that the planet earth apparently exhibits the strange

property of keeping itself always fit and comfortable place for living things to inhabit.

Our biosphere is the 3-dimensional geographic region where living organisms exist.

Self regulation is the property of the whole evolving system of life, air, ocean and

rocks. This has been called the Gaia Theory.

In the Gaian perception, our species along with its technology is simply inevitable

part of the larger Natural scene. The three principal characteristics of Gaia as described

below are considered important;

1 Gaia’s most significant characteristic is the tendency to maintain constant conditions

for all terrestrial life, provided, the state of homoeostatis4 (of Gaia) is not interfered

by human beings.

2 Gaia has vital organs at its heart, as well as those that are expendable or redundant

primarily at the periphery. What we are doing to our world will significantly depend

on where we are doing it.

3 Gaian responses to changes for the worse must follow cybernetic laws where the time

constant and the gain in the chain are important factors.

Commenting on the prevailing worldview, Lovelock mentioned that we human beings

are too obsessed with the belief that all that matters is the ‘good’ of human kind while

foolishly forgetting how much we depend upon all the other living things on

this planet. We need to love and respect the Earth with the same intensity

4The tendency towards a relatively stable equilibrium between interdependent elements, especially
as maintained by physiological processes.
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that we give to our families and our tribe for our own happy survival.

Thus, according to Gaia hypothesis we are parts of a greater whole. Our destiny is not

dependent merely for what we do for ourselves but also what we do for Gaia as a whole.

If we endanger her, she will dispense with us in the interest of higher value -life itself

(Lovelock, 1987a).

3.1.4 Some Evidences Showing Self-Regulation

Following are scientific pieces of evidences given by Lovelock in his book titled as

‘Gaia Theory’ (Lovelock, 1987b) which indicate the self-regulated characteristics of

Nature;

(a) Regulation of Earth’s Temperature

The systems of planet Earth can be thought of analogous to the workings of any

individual organism, say, a human body, that regulates body temperature, blood

salinity etc. So for instance, even though the luminosity of the sun – the Earth’s

heat source – has increased by about 30 percent since life began almost four billion

years ago, the living system has reacted as a whole to maintain temperatures at

levels suitable for life.

(b) Regulation of Salinity in the Oceans

There are evidences, directly and indirectly, which show that the salinity level of sea

- water has varied very little in hundreds of millions of years from what is required

to sustain life of sea creatures. It is incredible to understand that, despite broad

flux differences as well as evaporation rates, the salinity of sea water is quite tightly

self-regulated around 3.4 percent, making it conducive to aquatic animals.
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(c) Constancy of water at Sea Level

Lovelock claims that there are evidences which show that the total volume of water,

which is approximately 1.2 thousand million cubic kilometers, remains unchanged

while the continents formed and deformed, sea level rose and fell, the polar ice

melted and refroze.

Thus, Gaia theory clearly points towards the fact that there is interconnectedness

and self-regulation or a dynamic order in Nature even without the intervention of human

beings.

3.1.5 Cyclicity in Nature

As hinted in the previous section also, Nature maintains its dynamic order in a

sustainable way through a series of cyclic and mutually complementary processes. As

a a result, through these cycles the essential resources and condition for life are

maintained continuously. All of us are familiar with the day and night cycle, the

weather cycle, the biological cycles etc. Similarly, there are astronomical cycles,

geological cycles and many other categories. By a coexistential cyclic process, a seed

turns into a tree by utilizing various other elements of Nature, maintains itself for a

definite period and then again returns in the form of seed with the other elements

such as soil, water, air etc. also cyclically returning to their original positions. In a

similar cyclic process, all the living entities- birds, animals, human beings take shape

and cyclically return to its original conditions. Just to exemplify, a few important

cycles - the water cycle, the carbon cycle and the nitrogen cycle operating in Nature

are briefly mentioned below.
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(a) The Water Cycle

Figure 3.1: The Water Cycle

To understand this let us take an example of water cycle. 75 % of the surface of

the Earth is covered by water. Of this, 97% can be found in our oceans, 2% in glacier

ice, and just 1% in freshwater rivers, lakes, streams, and underground reservoirs. For

drinking, cleaning, baking, manufacturing and other applications, this one percent is

all we’ve ever had, or will ever have.

Because of the dynamic water cycle, water is constantly changing shape and moving

in a continuous, self-renewing process from clouds in the sky to land and oceans and

back to the sky. By sun’s heat, water evaporates into the atmosphere from the sea,

ocean and other surfaces. Plants often release water by transpiration into the air and

as they breathe, animals emit moisture into the atmosphere. The particles of gaseous

52



3.1 Deductions from Ecological Studies

water are carried by air. When the air moves upward, it cools and the water begins

condensing, transforming back into a liquid and forming clouds. Once the clouds are

over-saturated with water vapor, the droplets of water become too large to remain in

the air and fall when precipitated back to Earth in the form of fog, rain, snow, sleet

and hail. It may evaporate again when rain reaches the ground, or it may be absorbed

by plants or consumed by animals, it may be retained in the field, or it may flow off

the surface into creeks and rivers, and ultimately into lakes and oceans. Then the cycle

repeats itself as the water again evaporates. The amount of water in the cycle has

remained stable for centuries, and the biodiversity is not lost. A pictorial presentation

of the water cycle5 is given below.

(b) The Carbon Cycle

Carbon is one of the vital elements available on the Earth in abundance and very

crucial for sustaining life which is required by each and every organism. The level of

required carbon is maintained through a cycle where it is exchanged through various

processes among various layers of the Earth such as pedosphere, hydrosphere,

biosphere etc. The oceans, sediments, biosphere, atmosphere, Earth’s interior are the

major reservoirs of carbon where it is exchanged through various physical, geological,

chemical and biological processes. It is interesting to note that natural flows among

the mentioned reservoirs are properly balanced and roughly stable even without any

intervention of human beings. A pictorial presentation of the cycle6 is given below.

5taken from https://courses.lumenlearning.com/geophysical/chapter/distribution-of-earths-water/
6taken from https://commons.wikimedia.org/wiki/File:Carbon cyclecute diagram.svg
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Figure 3.2: The Carbon Cycle

(c) The Nitrogen Cycle

Nearly 78% of the atmosphere on earth is made of nitrogen gas. The atmospheric

nitrogen is very stable and it does not easily interact with other elements. Lightning

has enough energy to turn nitrogen into nitrates, a source of nitrogen which can be

used by plant life. The second way to convert nitrogen to nitrates is by nitrogen fixing

bacteria using special enzymes. Such nitrates are used in plants to produce amino acids.

Animals eat the amino acids plants to help make their muscle tissue. Once plants and

animals die, denitrifying bacteria turn the nitrates back into the nitrogen in gaseous

form which is released back into the atmosphere. A pictorial presentation of the cycle7

is given below.

7taken from https://en.wikipedia.org/wiki/Nitrogen cycle
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Figure 3.3: The Nitrogen Cycle

Thus, cyclicity is a very important and inherent characteristic in Nature which

provide its sustainability. Therefore, human beings have to give due regard to preserve

these cycles, modify then as per the needs but not to sever them.

3.2 Indications of Interconnectedness Emerging

from the Revolutionary Developments in the

Domain of Modern Science

The development of modern science can be traced back to the 16th century and has

been associated with increased use of man-made technologies and also a wide

dissemination of a mechanistic worldview of the universe. Classically, this has also
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been called the Newtonian-Cartesian worldview which visualizes the universe (nature)

in the form of a set of hard core independent entities forming a sort of giant machine

and moving under the influence of various forces such as gravitational, electric,

magnetic etc. The motion of these independent lumps of matter can be characterized

by a few simple laws such as the Newton’s laws of motion, the law of conservation of

momentum etc . All the physical phenomena, it was believed, could be explained by

suitably combining the laws governing motion and laws determining the magnitude of

forces between the lumps of matter (Dhar and Gaur, 1992b). Thus, it propagated

completely deterministic and fragmented view of the Universe as experienced by

human sensory apparatus. In such a conception, there was no tangible interaction

between mind and matter as advocated by Descartes. The whole focus was on

studying various elements of this world machine. This notion gained wide acceptance

till 19th century particularly because of the increasing impact of science and

technology.

This world view was also accompanied with the notion of the ‘survival of the fittest ’

as propounded by Darwin and an increasing conviction and power among human

beings to ‘tame’ or control Nature to their maximum advantage. Under the influence

of such a worldview which became almost universal the exploitation of human beings

as well as rest of Nature was inevitable. And such a development was bound to be

unsustainable. However, in the 20th century, a number of revolutionary developments

in the domain of science itself such as the theory of relativity and the quantum theory

etc. were responsible to initiate a major paradigm shift towards the appreciation of

interconnectedness and wholeness in entire Nature. Such revolutions in various

streams of modern science are cited below, all of which clearly point towards a holistic

picture of the Universe.
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3.2.1 Some Implications of the Theory of Relativity

The theory of relativity provided a serious jolt to some of the fundamental tenets

of the mechanistic worldview. According to this, the commonsense concept of events

occurring in absolute space over time is untenable as space and time are essentially

inseparable. In the oft-quoted words of Minkowski, “space by itself . . . .and time by

itself. . . .. are mere shadows” of a four dimensional space-time continuum. It implies

that just as it makes no sense in our everyday life to ask for the real length of somebody’s

shadows, it makes no sense to ask for ‘the real size of the object’. The Cartesian

and the commonsense conception of geometric shape (res extensa) being an intrinsic

characteristic of the objects, independent of the act of observation is thus falsified.

Even more mind boggling is the conclusion with respect to time for, like space, this

too depends on the frame of reference. It turns out that the time interval becomes

longer i.e. the clocks run slower as the velocity relative to the observer increases. The

conventional notion of absolute time flowing from past, through present, to future gets

clearly shattered.

Probably the most important conclusion of this inseparability of space and time is

the interconvertibility of mass and energy. As summed up by Capra, “in classical

physics, the mass of the object had always been associated with indestructible

material substance, with some stuff of which all things were thought to be made.

Relativity theory shows that mass had nothing to do with any substance but is a form

of energy which is a dynamic quantity associated with the activity of processes ,. . . .. ”

. Einstein’s theory of relativity thus demands a substantial change in the conception

of the world and a fundamental revision in the classical notion of objectivity. Einstein,

commenting in the context of interconnected nature of our Universe, said;
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“A human being is a part of a whole, called by us universe, a part

limited in time and space. He experiences himself, his thoughts and

feelings as something separated from the rest. . . a kind of optical

delusion of his consciousness. This delusion is a kind of prison for us,

restricting us to our personal desires and to affection for a few persons

nearest to us. Our task must be to free ourselves from this prison by

widening our circle of compassion to embrace all living creatures and the

whole of nature in its beauty”.

3.2.2 Implications of the Quantum Theory

The developments in quantum mechanics as interpreted by Bohr, Heisenberg and

others also seem to challenge the principle of determinism and the fragmented

objectivity of the Universe. The easiest way to understand the implications of the

quantum theory is possibly through understanding of the fundamental nature of

matter which was revealed by quantum theory. By the beginning of twentieth century,

the physicists, in their search for the fundamental building blocks of matter had

virtually reached an impasse. The process of ‘breaking-up’ of matter into smaller and

smaller constituents ultimately led them to what are often called ‘fundamental

particles’, like electrons, protons, neutrons, measons etc. Naturally, the very first

thought was to associate these fundamental particles with something similar to

classical ‘particles’. This conceptualization was supported by the fact that these

particles also have some definite rest mass and a definite charge. However, the

similarity with classical ‘corpuscle’ ended here and it was discovered that these

particles have rather strange properties. Thus, it was found that unlike classical
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corpuscles, where it is possible to precisely describe the state by a definite set of

numbers-the coordinates and the velocity components, no precise specification of state

is possible for these ‘fundamental particles’. Quantum theory now tells us that a

fundamental particle itself cannot have simultaneously a definite coordinate and a

corresponding definite momentum, the uncertainty in their magnitude being related

by the famous Heisenberg’s Uncertainty Principle.

In quantum mechanics, it is not the actual event but the possibilities of their

realization that are causally related. Then, there is the dual nature namely, that of a

‘wave’ and a ‘particle’ manifested by fundamental particles depending upon the

condition of the observations. The fundamental particles thus do not seem to possess

any ‘intrinsic’ nature waiting to be revealed to an inquisitive observer (Dhar and

Gaur, 1992c). As summed up by Capra, “My conscious decision about how to

observe, say, an electron will determine the electron’s properties to some extent. If I

ask it a particle question, it will give me a particle answer, if I ask it a wave question,

it will give me a wave answer. The electron does not have objective properties

independent of my mind.” Quantum mechanics thus reveals an intimate connection

between the ‘object’ and the ‘observer’ (Dhar and Gaur, 1992d) and also indicates the

absurdity of talking about objects as being isolated. As Niel Bohr puts it, “Isolated

material particles are abstractions, their properties being definable and observable

only through their interaction with other systems”. Thus, in reality, Nature does not

show any isolated building blocks but rather appears as a complicated web of relations

between various parts of a unified whole. Thus, the entire universe is basically a single

indivisible unit.

Another remarkable feature of quantum theory , which indicates towards a deeper

level of interconnectedness in particles is known as ‘Non-locality’ (Griffiths, 2019). It
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defines the apparent tendency of objects to instantly recognize each other’s location,

even if separated by large distances (possibly even billions of light years). Non-locality

arises because of the phenomenon of entanglement, whereby particles that interact with

each other are permanently interconnected or dependent on the states and properties

of each other, to the degree that they essentially lose their independence and function

as a single entity in many ways. Various scientists like John Bell, Stuart Freedman and

John Clauser endorse the existence of this kind of characteristics of particles (Freire Jr,

2006).

David Bohm brings out various aspects of the wholeness and inherent

interconnectedness existing in Universe in his book entitled ‘Wholeness and the

Implicate Order’. The central theme of the book is unbroken wholeness of the totality

of existence as continuous flowing movement without borders. Wholeness means that

nothing could be understood in isolation, everything exists in relation with others.

And ‘implicate’ means every element has detailed information about the other element

(Bohm, 1980a). Bohm derives these characteristics of Universe on the basis of theory

of relativity and quantum physics. Criticizing the fragmentary view of existence,

Bohm asserts:

“The notion that all these fragments are separately in existence is

evidently an illusion, and this illusion cannot do other than lead to

endless conflicts and confusion. Indeed, the attempt to live according to

the notion that the fragments are really separate is, in essence, what has

led to the growing series of extremely urgent crises that is confronting us

today. Thus, as is now well known, this way of life has brought about

pollution, destruction of the balance of nature, over-population,

world-wide economic and political disorder and the creation of an overall
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environment that is neither physically nor mentally healthy for most of

the people who have to live in it.”

As a consequence of these developments, science itself is demanding a new, non-

fragmentary world-view, in the sense that the present approach of analysis of the world

into independently existent parts does not work very well in modern physics. It is shown

that both, in relativity theory and quantum theory, notions implying the undivided

wholeness of the Universe would provide a much more orderly way of considering the

general Nature of reality (Bohm, 1980b).

3.2.3 Developments in other Sciences Indicating towards

Interconnectedness

Biological Sciences

In the last few decades, a number of phenomena have come to light which are

forcing biologists to see the things in wholeness or interconnectedness. For example, it

is now established that 98% of the 1028 atoms of a typical human body are replaced

annually in interaction with the environment. The carbon atoms in our body were

once the part of the earth and shall be so again in future (Dossey, 1982). Study of

symbiotic relationships in organisms also reveals a holistic worldview. According to

Chopra (1989), all living organisms display behaviour patterns that favour the whole

over the interests of individual part. Cells work not for themselves, but for the

integrity of the tissue of which they are a part. Tissues, likewise work in concert to

maintain the integrity of organs and organs, in turn, maintain the integrity of the

whole organism... Any part of a living organism is willing to die in order to protect

the genetic wholeness of the larger entity.
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The Morphogenetic Field Theory

Biologist Rupert Sheldrake coined a term called ‘Morphogenetic Field’ to represent

a field of consciousness specific to a given species. The more the members of a species

that exhibit a certain trait, or vibrate to a certain consciousness, the easier it becomes

for all the other members of that species to ‘entertain’ with that trait or consciousness.

He showed with numerous examples that in this way similar species are interconnected

with each other. The famous experiment known as The Hundredth Monkey Effect

throws light on the above notion as follows;

For more than thirty years, the Japanese monkey Macaca Fuscata had been observed

in the wild. Scientists on the island of Koshima in 1952 fed sweet potatoes dropped

in the sand to monkeys. The monkeys liked the raw sweet potatoes’ taste, but found

the dirt unpleasant. An 18-month-old monkey named Imo discovered that washing

potatoes in a nearby stream could solve the problem. She showed her mother the trick.

Her playmates also learned this new way, teaching their mothers as well. Different

monkeys gradually picked up this cultural innovation before the scientists ’ eyes.

Several monkeys learned to wash the sandy sweet potatoes between 1952 and 1958

in order to make them more palatable. But, some still continued to eat filthy sweet

potatoes. Then something amazing happened! When a certain number had acquired

this habit, suddenly it spread to the whole population in the tribe. This was called as

the hundredth monkey effect.

A more surprising thing these scientists observed was that the habit of washing

sweet potatoes then jumped over the sea-monkey colonies on other islands and

monkeys on the mainland at Takasakiyama also started to wash their sweet potatoes.
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Therefore, this new knowledge could be transmitted from mind to mind when a

certain amount enters the field consciousness. There are several other examples which

have been cited in literature to corroborate this phenomenon.

The Holographic Perception of the Universe

Michael Talbot has come out with another unique perception about the

interconnected nature of reality calling it to be ‘The Holographic Universe’. The term

‘Holographic’ comes from hologram which is a 3-D image created by laser beams, each

part of which contains the entire image or information contained in the entire

hologram. Usually, for example, if we cut any image, each piece of the image projects

just a part of the it. If you were to break a person’s photo into pieces, each piece

indicates distinct areas of the body, but in contrast each piece of a hologram projects

the whole person’s body even though with lesser intensity. This is the uniqueness of

hologram and Talbot suggests that the nature of the Universe is also like this whereby

each part of this Universe seems to carry information about the entire Universe! Thus,

according to him:

“Everything interpenetrates everything, and although human nature may

seek to categorize and pigeonhole and subdivide, the various phenomena

of the universe, all apportionments are of necessity artificial and all of

nature is ultimately a seamless web”.

In other words, what we perceive as a world ‘out there’, brimming with discrete

objects, is nothing but the imprecise reflection of the deeper, unified reality that gives

rise to it. Thus, holographic theory highlights the interconnectedness in Universe in

this unique way. This surely is a much more intimate mode of interconnectedness.
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To conclude, all the above instances indicate that the implications of various

developments in modern science are themselves now pointing towards

interconnectedness or a unified view of the reality.

3.3 Indications of Interconnectedness from the

Spiritual and Philosophical Domain

The spiritualists, mystics, philosophers and the religious stalwarts in the human

history have been the most potent protagonists of the coexistential principle operating

in Nature. They have intuitively realized this unifying character within the apparent

diversity of Nature and have been professing it through their precepts and practice.

The important concepts evolved by these visionaries highlighting such characteristics

are discussed in the following sections;

3.3.1 The Concept of ‘Dependent Origination’ in Buddhist

Philosophy

Dependent Origination is a fundamental principle in Buddhist teaching which

states that all the phenomena around us are basically arising in dependence upon

other phenomena. It implies that everything in this existence exists in

interdependence: “if this exists, that exists; if this ceases to exist, that also ceases to

exist”. This doctrine looks upon Universe as a continuous sequence of action, reaction

and its consequences within a state of dynamic flux and transformation (Hunter et al.,

2012). In other words, nothing exists in isolation as all depend upon numerous

determinants which are ultimately interrelated.
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As exemplified by Buddha himself, the fire burns in the lamp, depending on the fuel

and the wick. When there is oil and wick, the flame burns in an oil lamp. If any of these

are missing, the flame will stop burning. Let us take the example of sprouting in the

agriculture field, the sprout arises depending on the seed, air, water, air and sunlight.

Similarly, countless examples can be visualized around us of dependent origination

as there is no single phenomenon which is not the result of dependent origination.

Understanding of this principle leads to visualize Universe as an interwoven web of

cause and effects (Gross, 1997). As, American Buddhist Joanna Macy asserts that

“This doctrine has provided me ways to understand the intricate web of co-arising that

links one being with all other beings”.

In addition to the above, the interrelationship among various phenomena is not a

linear process, in which each link automatically gives rise to the next link. Rather,

every phenomenon arises due to multiple causes and effects (Bodhi, 2005). In this

way, various authors have explained the concept as “interdependent co-origination” or

“interdependent co-arising”.

3.3.2 The Concept of ‘Parasparopagraho Jivanam’ in

Jainism

In Jainism, interconnectedness in the Universe is highlighted by the concept of

‘Parasparopagraho Jivanam’, which means ‘All life is bound together by mutual

support and interdependence’ (Sangave, 2001). All components of nature, physical or

metaphysical are visualized to be together in relationships and life is recognized as

inseparableness assisting each other as a team with interdependent constituents

(Singhvi, 2006). In this context, lord ‘Māhav̄ıra’ proclaimed this profound truth as
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follows:

“One who neglects or disregards the existence of earth, air, fire, water

and vegetation disregards his own existence which is entwined with

them.”

The reality is that we are not just an individual but indivisible interconnected beings

with all forms of life. The principle of ‘Live and Let Others Live’ strongly advocated by

jainism is also derived from this perception of interconnectedness. All too often, this

is forgotten by human beings and they behave as if their acts have no effect on others

which results in irresponsibility and chaos in society. Thus, a culture of respecting

mutuality is what humanity needs.

3.3.3 The Honey Doctrine (‘Madhu Vidya’ )

In Brhadaranyaka Upanishad, the importance of interconnectedness has been

highlighted by what has been called the ‘Honey Doctrine’ (Krishnananda, 1983). It

says:

“iyam prthivi sarvesam bhutanam madhu, asyai prthivyai sarvani

bhutani madhu.” — Verse 2.5.1

This earth is the honey of all beings and all beings are the honey of

the earth. The term ‘honey’ has been used as an allegory to convey a

very attractive source of enjoyment. If people suck this earth as they suck

honey which has a beautiful taste then the earth will suck everybody and

everything as if they are the honey of Earth.

That implies the earth is absorbed into the ‘being’ of everything, and everything is
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absorbed into the ‘being’ of the earth which connotes an intimate interconnectedness

between human beings and Nature.

In addition to the above, this doctrine also brings out the inherent law of Nature

which is manifested everywhere.:

“Ayam dharmah sarvesam bhutanam madhu, Asya dharmasya sarvani

bhutani madhu.” — Verse 2.5.11

This Dharma or the eternal principle of interconnectedness and

coexistence is the ‘honey’ of all human beings and all human beings are

the honey of this Dharma.

It implies, that all human beings are an outcome of this coexistential operation of

Nature and this Universal principle has to be abided by all human beings. This view

point is also proclaimed as ‘Dharmo rakshati rakshitah ’ which means if we protect

this principle or abide by it then this principle would be instrumental in protecting us

i.e. ensuring our sustainable welfare.

This coexistential principle called dharma operates as gravitation in the physical

level; it operates as love in the psychological level; it operates as chemical bond in the

chemical level and it operates as integration of thought in our mental level i.e. the level

of cognition and thinking. It ultimately operates as the connecting link between the

subject and the object, on account of which there is knowledge of everything at all.

Thus, Dharma is the integrating force of anything that may superficially appear to be

disconnected and isolated but is actually connected through this coexistential principle

(Krishnananda, 1983).
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3.3.4 The Concept of ‘Yajna ’ depicting the Inherent

Interconnectedness

The concept of ‘Yajna’ which forms the bedrock of ancient Indian Vedic culture

directly depicts the inherent interconnectedness, particularly the interdependence of

human beings and rest of Nature. In Sanskrit language the word ‘Yajna’ derives from

the root ‘yaj’ which actually points towards revering or respecting the inherent

interconnectedness in Nature. Often, yajna is translated in English as ‘sacrifice’ which

primarily implies working with a spirit of directing all our activities towards the

welfare of the ‘whole’ and not for selfish ends. The core essence of the yajna concept

is explained in Bhagavad-Gita (Prabhupada, 1986) as follows:

“yajnarthat karmano’nyatra loko yam karma-bandhana,

tad-artham karma kaunteya mukta-sangah samacara” — Chapter 3, verse 9.

All works done against the spirit of ‘yajna ’ create bondage and misery,

therefore, you must always work in this spirit only.

and further,

“saha-yajnah prajah srstva purovaca prajapatih,

anema prasavisyadhvm esa vo stv ista-kama-dhuk” — Chapter 3, verse 10.

In the beginning of creation, Brahma, the lord of creation, sent forth

human beings and demigods(the forces of Nature responsible for

maintaining its order) along with their inevitable interdependence among

them. This grand yajna signifies the spirit of sacrifice for each other

enabling their mutually fulfilling coexistence.
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As a result of this understanding, human beings should act in the following way;

“devan bhavayatanena te deva bhavayantu vah,

parasparam bhavayantah shreyah param avapsyatha” — Chapter 3, verse 11.

Therefore, the right way for human beings to act is to please the demigods

which implies appropriately enriching the nature’s systemic order so that

the forces of Nature may continue to work to fulfill the human needs. By

such a pattern of mutual fulfillment, you would attain sustainable prosperity

and welfare.

Even, in the physical act or the ritual of ‘yajna’ whereby the products received

from Nature are notionally offered back to Nature through the agency of holy fire, it

is repeatedly proclaimed that all this belongs to the respective elements, forces and

the order of Nature. It does not belong to me personally (‘Idamnamam’). This

attitude when deeply entrenched enables the human beings to act in consonance with

the totality.

Thus, the whole universal activity of creation is conceived as a kind of mutually

fulfilling sacrifice which has been hailed as yajna. The concept of yajna permeated

every walk of life in the ancient Indian tradition and was responsible for evolving a

sustainable model of living as discussed in the chapter 6.

3.3.5 The Ubuntu Philosophy

Another important concept pertaining to the African culture highlighting

interconnectedness and coexistence is called ‘Ubuntu’. This concept can be
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understood in the form of the prominent phrase ‘I am because we all

are’ (Mugumbate and Nyanguru, 2013). Socially, Ubuntu has a great relevance and

leads to cooperation and collaboration in the society. It also promotes the attitude of

sharing and kindness. The Ubuntu ethos is pervasive in almost all parts of the African

continent. An African is not expected to be a selfish individual, but a person living in

harmonious coexistence with the community realising the importance of collectivity.

In a hostile environment, it is only through such community solidarity that hunger,

isolation, deprivation, poverty and any emerging challenges can be survived, because

of the community’s brotherly and sisterly concern, cooperation, care, and sharing.

Samkange (1980) highlights the three maxims of ubuntuism. The first maxim asserts

that to be human is to affirm one’s humanity by recognizing the humanity of others

and, on that basis, establish mutually fulfilling human relations with them. And the

second maxim means that if and when one is faced with a decisive choice between

wealth and the preservation of the life of another human being, then one should opt for

the preservation of life. The third maxim as a principle deeply embedded in traditional

African political philosophy says that the king owes his status, including all the powers

associated with it, to the will of the people under him.

Similar holistic perception is propagated by Satish Kumar, the famous ecological

activist and the editor of ‘Resurgence’ who has elaborated it in his book entitled,

‘You are therefore I am’. Satish kumar proclaims that the age of ecology is now

dawning and a new consciousness is being born. In the wake of multiple

environmental crises, we are rediscovering the ancient wisdom that we are dependent

on each other and we depend on the ways of Nature. We depend on the Earth. Thus,

he advocates for a reverential ecology: without reverence there can be no ecology and

without spirituality there can be no sustainability. Unless we are prepared to make a
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radical shift in our thinking and act accordingly we will not be able to bring

equilibrium and attain wholeness (Kumar, 2013).

3.3.6 The Principle of Non-Violence(‘Ahimsa’ )

The principle of non violence (Ahimsa) which constitutes the driving ethos of

several religions (Jainism and Buddhism in particular) derives its basis from an

attitude of living in consonance with the natural order without causing any

disturbance to it. Many a time, it is interpreted as non-killing or non-hurting but

essentially it amounts to respecting the coexistential systemic order of Nature and

trying to cope with it. Thus, any attempt on the part of the human beings which goes

to disturb the inherent interconnectedness and coexistence is reckoned as violence or

“Himsa”. Mahatma Gandhi is known to be one of the strongest votaries of ahimsa in

the present times.

3.3.7 The Principle of ‘Vasudhaiva Kutumbakam’

‘Vasudhaiva Kutumbkam’ is a central principle propagated in the Indian vedic

culture which implies that all beings on earth belong to a single family. This concept

of the inherent unity and interconnection of all forms of life, was recognized thousands

of years ago in Indian scriptures. Similar ethos have been propagated by various other

religions as well. The familiar exhortations like ‘Do Unto Others as You Wish to be

done to You’ or the Christan injunction ‘Love Thy Neighbor’ etc depicts the basic

notion of interconnectedness which should be abided by human beings. In Islam we

find the concepts of ‘Tawheed ’ and Mutafikaleen stressing the unity and

interdependence of all beings. The idea of Indra’s web is used by Buddhism to
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symbolize the interconnectedness of all creation.

The existence is essentially a manifestation in the form of interdependent and

inseparable whole. It is called Brahman in Hinduism, Dharmakaya in Buddhism, Tao

in Taoism etc. (Capra, 1982).

3.3.8 Madhyasth Darshan (MD)

A few decades ago, a very coherent philosophical framework called ‘Madhyasth

Darshan’ was propounded by Sh. A. Nagraj, of Amarkantak which elaborately unfolds

the coexistential characteristics of entire Existence and also elaborates on its

implications towards achieving sustainable happiness and prosperity as well as a

harmonious human order. As it primarily focuses on coexistence starting from the

most fundamental level, it has also been called ‘Sah-astitvavaad’ (i.e. a coexistential

or holistic visualization). The term ‘Madhyasth’ signifies the cognition of an all-

pervading, never-changing entity named ‘Satta’ or ‘Shoonya’ (space) in which all the

individual changing entities of Nature are embedded or submerged. Thus, there is a

fundamental coexistence between satta and the units of Nature. Because of this ever-

existing coexistence there is an interactive mutuality and order existing in Nature.

Thus, as a result of this fundamental coexistence of entire changeful Nature in space,

the units are self-energized and in a well-defined coexistential order even among

themselves.

Further, MD highlights the importance of mutually enriching cyclicity (which has

been called ‘Avartansheelta’) and self-regulation manifest in Nature. This is also

responsible for the dynamic sustainability and evolutionary propensity existing in

Nature. This philosophy and its implications towards harmonious and sustainable
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development are expounded through a comprehensive set of literature authored by

Nagraj. The basic postulates of Madhyasth Darshan outlined in the following section

have been mainly derived from the following sources;

- ‘Samadhanatmak Bhautikvaad ’ (Nagraj, 1998)

- ‘Manav Vyavahar Darshan’ (Nagraj, 2013)

Existence is ever present in the form of co-existence

As indicated above, the whole Existence is in the form of coexistence which is ever-

present and ever-expressing everywhere. It is the basis of all cosmic order. This ‘satta’

is recognized as the absolute energy. Submerged in its omnipresence, all units of Nature

continuously operate in mutually fulfilling mode.

The coexistence of the units and space is reflected in the form of mutual

recognition, fulfillment and complementariness inherent in every unit, from an atom to

a planet and so on. Because of this fundamental coexistence, every unit of Existence

has a innate inspiration to participate in a larger order in a co-existential manner.

Every unit is energized, self-organized, recognizes and fulfills its

relationship to ensure coexistence with other units in space:

Every unit from smallest to largest, being submerged in space is self-organized. This

self-organisation can be seen at every level, for example, sub-atomic particles recognise

each other and come together to form atoms. Similarly, Cells recognise each other

and form a big organism like the human body and animal body. The tree recognizes

its relationship with soil and water, the soil recognize its relationship with water, the
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water recognizes its relationship with the tree, etc.

Due to this coexistential characteristic, there is a definite relationship among all

the units of Nature.

Human Being is the coexistence of the self (conscious unit) and the body

(material unit)

It is important to recognize the coexistence at various levels and Mahyasth

Darshan asserts that such a recognition will facilitate our journey towards sustainable

happiness and prosperity. To begin with, we can focus attention on the coexistence

between the self and the body which together constitutes a human being. The

implication of this coexistence are elaborated in the next chapter. Needless to

emphasize that a correct understanding of the self and the body as well as their

mutual roles and interrelationship is vital for correctly understanding of happiness and

prosperity and thereby the human needs.

Coexistence Among Human Beings

The next level of coexistence is at the level of human to human relationship.

Harmony at this level is achievable through mutually fulfilling behavior which can be

characterized in terms of the coexistential values (like Trust, Respect, Affection,

Gratitude and love etc), its fulfillment and evaluation which ultimately leads to

mutual happiness. Such a relationship and behavior in accordance with it is called

‘Nyay’ (justice). Every human being has an innate desire to seek justice for oneself

as well as to deliver justice to others. However, due to lack of clarity about the

coexistential values and lack of competence to act in accordance with these, one is not
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able to actualize this in real life which results in a variety of social problems.

Coexistence with Rest of Nature

To facilitate understanding, MD categorizes various units of Nature into the following

four broad categories based on their activities and characteristics, namely,

• The Material Order(‘Padarth Awastha’): consisting of air, water, gases

etc.

• The Plant Order (‘Pran Awastha’): consisting of plants, shrubs, trees etc.

• The Animal Order (‘Jeev Awastha’) consisting of animals, birds etc.

• The Human Order: (‘Gyan Awastha’) consisting of all Human beings.

This order has been called the ‘knowledge order’ (gyan awastha) because human

beings have the potential to understand and then contribute in accordance with

their understanding.

Further, it is important to distinguish clearly between the characteristics of

‘sentient’ and ‘insentient’ units operating in Nature. In order to ensure a

coexistential relationship with Nature, it is essential to recognize and respect the

inherent cyclicity which is also mutually enriching as already mentioned.

The figure given below indicates the mutually enriching characteristic within and

among various orders of Nature. However, it is important to realize that the first three

orders are automatically operating in this manner. They are also enriching to the

human order. However, the human beings have to make a special attempt to contribute

to the rest of Nature in this manner. Whenever we are not sufficiently cognizant of
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this requirement, the sensory motivation usually compels human beings to thwart this

complementarity.

Figure 3.4: Mutually Enriching Characteristics of Various Orders of Nature

Recognizing the evolutionary propensity of Nature, MD emphasizes that human

beings also have to duly respect this propensity and comply with it. This evolutionary

character has been responsible for the emergence of human beings starting from the

material order to the plant order to the animal order and finally to the human order.

And, all this has happened through the coexistential operation of the three, non-human

orders. Now, the evolutionary path for human beings is to recognize the inherent

coexistential character of Nature and voluntarily be in harmony with it. Efforts in this

direction will automatically be conducive to sustainable happiness and prosperity.

Visualizing a comprehensive human goal on the basis of the above mentioned points,

MD defines it in terms of the following:

• Resolution (right understanding) in the Self.

• Prosperity primarily at the family level.
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• Trustful relationship in the society .

• Coexistential interaction with rest of Nature.

In this way, Madhyasth Darshan provides a strong philosophical framework

highlighting coexistence at various levels of human living. On the basis of this

framework, Nagraj has also presented plausible models of;

• Holistic Education

• Humanistic Constitution (‘Manviya Samvidhan’ )

• Sustainable Economy (‘Avartansheel Arthvyavastha’)

• Harmonious Development (‘Samadhanatmak Bautikvad ’)

• Decentralized Universal Human Order (‘Sarvabhaum Vyavastha’)

All these models facilitate our visualization towards sustainability. In fact, MD

categorically highlights various inherent characteristics contributing towards the ever

existing holistic natural order or the cosmic order calling it ‘Samagra Vyavastha’

which must be understood and respected by human beings in all their visualizations,

behaviour and developmental efforts (Satya, 2013). This vision has also inspired

several research efforts towards evolving and experimentally validating alternative

sustainable models in various fields (e.g. George (1994) and Arya (1995)).

3.4 Concluding Remarks

• In this chapter, we have tried to explore various diverse sources of knowledge all

of which strongly point towards the inherent interconnectedness and coexistence
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in Nature. It also brings out the cyclicity as well as the self regulative capability

of Nature which leads to sustainability. It is important to realize that such a large

part of Nature operates without the intervention of human being and maintains

its dynamic equilibrium as well as sustainability. It is imperative for the human

beings who also form an integral constituent of such an interconnected system

and owe their survival to the self-regulated, coexistential natural order that they

clearly understand and abide by this ‘Vyavastha’ of Nature in all their pursuits

and interactions. In fact, human beings are the most evolved species on this

planet and, therefore, are expected to further enrich the natural order and not to

destroy it.

• The ecological studies in various domains clearly bring out the interconnectedness

and self-regulation aspects even without the agency of human beings.

• The Gaia theory suggests that planet Earth seems to behave as a self-regulating

mechanism maintaining appropriate conditions for life on Earth facilitating human

survival and meaningful activities. Therefore, the human beings also need to give

special attention to this aspect and try to act in consonance with it.

• From times immemorial, the spiritualists, philosophers, seers and men of religion

have been forcefully advocating the need to appreciate the inherent

interconnectedness, the underlying unity and exhorting people to act according

to this for sustained happiness, peace and prosperity. They have also

successfully attempted to propagate the holistic worldview in the community at

large and integrate this understanding in the tradition and culture. However, in

modern times, the growth and dominance of modern science and technology took

place under the influence of the so called Cartesian and Newtonian worldview

which vehemently discarded the holistic worldview proposed by spiritualists and
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men of religion, calling it ‘unscientific’. As a result the reductionist, fragmented

and exploitative attitude prevailed and shaped the modern development.

• Modern science, as it emerged from around 16th - 17th century, unfortunately

grew in conflict with the contemporary religious and spiritual traditions. It, for

a long time, maintained and strongly propagated a reductionistic and

strife-centric worldview based on the apparent impression of the reality.

However, the revolutionary developments in physics and other sciences during

twentieth century are responsible for a change of paradigm in the scientific

domain as well. So, many renowned scientists have now asserted that all these

developments do point towards the inherent interconnectedness, both, in the

material world as well as between human beings and rest of Nature. The

relativity and the quantum theory as well as the explorations at sub-atomic

level, the developments in biological and neuro-sciences all provide evidences in

this direction. The morphogenetic field theory also indicates pervasiveness and

connectivity. In fact, the holographic view of the universe points towards a very

unique pattern of wholeness whereby each part tends to manifest the impression

of the whole. These implications need to be taken up seriously, more clearly

understood and abided by in practice.

• The domain of understanding unfolded by spiritualists and philosophers represents

intuitive wisdom and is particularly valuable as it provides direct guidance on

human interaction with Nature. It also helps us to understand the underlying

unity within the diversity manifest in Nature. In this respect, the concept of

dependent origination, the principle of Ahimsa, the concept of Yajna, the notion

of Vasudhaiv Kutumbkam, the Ubantu principle and several other such concepts

all tend to corroborate the coexistential perception of the Universe and, therefore,
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help us to move towards a holistic worldview.

• Among the contemporary philosophical expositions, the coexistential

interpretation of reality elucidated by Madhyasth Darshan, Sah-Astitvavaad has

been found to be particularly useful. It also provides valuable guidelines for

developing sustainable models for education, economy and socio-technological

systems etc.

Thus, it becomes imperative to understand these aspects with greater clarity and

disseminate their implications widely to move towards the holistic worldview. The

next chapter focuses attention on the second important aspect of the holistic

worldview, namely, understanding basic human aspirations in correct perspective.
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Chapter 4

Understanding the Basic Human

Aspirations - Happiness and

Prosperity in a Wholesome Way

It has already been emphasized that essentially the human beings aspire for the

‘sustainability of their happiness and prosperity’. All our endeavors are actually

directed towards fulfilling these basic aspirations with an intention of making them

perpetual and fulfillable for all generations. Accordingly, all the developmental efforts

are targeted towards this objective. In this context, it was also concluded in Chapter-

2 after literature review that the current understanding about happiness, prosperity

and their continuity seems to be in error and this happens to be the root cause of

unsustainability of modern development. Therefore, it becomes crucial to understand

these aspirations and the possibility of their continuous fulfillment in a more authentic

way which is compatible with the reality.

To begin with, let us first have a critical look at the prevailing worldview and identify

the main perceptional incongruency about happiness and prosperity in the present
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thinking.

4.1 A Critical View at the Prevailing Worldview

regarding Happiness and Prosperity

In the worldview which has dominantly influenced the modern development, the

perception of human happiness has become primarily materialistic - it conceives that

the pleasant sensory interaction with selective material objects is the prime source of

happiness. But since all the sensory interactions are inherently transient in Nature

this can never lead to sustainable happiness. In an attempt to make it perpetual,

continuous effort is made to maximize and perpetuate happiness through this mode by

trying to evolve and indulge in more and more pleasurable material interactions of

newer kinds. This naturally gives rise to ever-increasing ‘consumerism’ or the

tendency towards unlimited material needs. It is also responsible for the widespread

modern ethos for profit maximization and increasing accumulation of enjoyable goods

and services. The fallacy inherent in this perception can easily be recognized as on

one hand, it directly leads to unbridled exploitation of natural environment as well as

other human beings leading to strife, disparities, violence and continuous

environmental degradation; on the other hand it is also responsible for engendering

restlessness, tension, insecurity, fear, psychological problems and other incongruities

within the human beings. Therefore, it proves counter-productive on all the fronts.

Any effort carried out under this worldview to perpetuate happiness in fact results in

increasing misery at all fronts.

Further, under the influence of such a perception of happiness, efforts to ensure

prosperity (which essentially implies the feeling of adequacy in fulfillment of our
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material needs) manifests in the form of triggering more and more accumulation of

enjoyable goods and services. And yet one keeps feeling ‘deprived’ and wanting more

and more because inherently no amount of material accumulation can make happiness

sustainable. Such a propensity has also been called human greed - ever wanting more

and more and as Mahatma Gandhi proclaimed (Pyarelal, 1958) ;

‘Earth provides enough to satisfy every man’s need but not for every

man’s greed’

Thus, with such a paradigm it will never be possible to move towards sustainability in

the real sense. All attempts, however well-intentioned they might be, cannot be fruitful

unless this paradigm is duly rectified. The following section presents in brief the gist of

our exploration towards gaining right understanding about happiness and prosperity.

In this context, various sources of ancient wisdom have been found to be very helpful

along with the guidelines provided by the modern repositories of wisdom. The first step

in this exploration is to understand human reality in a more comprehensive way.

4.2 Understanding the Human Being as a

Co-existence of the Sentient ‘Self’ and the

Material ‘Body’

Understanding human reality in comprehensive way has been the subject of

exploration from ancient times and a host of knowledge and wisdom in this regard is

available in the literature. Various spiritualists, seers, mystics, philosophers and

psychologists have dwelt deeply on this subject. It has particularly attracted the

attention of oriental investigators. Just to quote a few authentic sources, we find
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elaborate discussion on this issue in the Upanishads (Sankaranarayanan, 2016), the

Bhagavad-Gita (Prabhupada, 1986), the Buddha’s teaching (Sumedho, 1990) etc.

Among the contemporary sources, it was discovered that Madhyasth Darshan is

particularly helpful in elucidating these concepts and a lot of guidance from this

source has been taken in the present investigation.

For our purpose, it may suffice to understand that a human being consists of an

intimate ‘coexistence’ of two quite different kinds of entities, namely, a material body

organism and a non-material sentient constituent which may be referred to generally

as mind or consciousness or the soul or the ‘self’ etc. Even though, our normal

perception about ourselves tends to remain mostly body-centric, however, it is not

difficult to visualize that there is a mental or a ‘psychological’ aspect associated with

the human reality and the other ‘somatic’ or the body-related aspect. Therefore, a

human being is a ‘psycho-somatic’ entity. These two constituents have been described

as ‘Res Extensa’ and ‘Res Cozitance’ by Descartes (although, he unfortunately

proposed a strong partition between the two which has contributed to promote a

fragmented worldview).

Quoting from Bhagavad-Gita in this context;

“idam shariram kaunteya kshetram ity abhidhiyate

etad yo vetti tam prahuh kshetra-jna iti tad-vidah.”

—-(Text 2, Chapter 13)

O Arjuna, this body is called the material field and the non-material

entity which recognizes this is called the Knower of this field - this is the
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view of the wise persons and it is important to clearly discriminate between

these two entities.

In order to understand the human being comprehensively, the salient characteristics

of both these constituents, their interactive features and respective complementary roles

are to be comprehended. With such an understanding, we shall then be in a position

to identify our material as well as the non-material needs appropriately. As mentioned

earlier, it is relatively easy to congnise the material body constituent, while the non-

material constituent usually remains obscure even though it plays a very significant

role in human functioning. We shall refer to this sentient constituent as the ‘Self’ so

that whenever we tend to explore this constituent, the attention is directed inwards

to our ownself rather than visualizing it as any separate entity outside. Accordingly,

we can understand the human reality to be a coexistence of the self and the body. As

we explore the respective roles of these two constituents, the self is found to be the

knower, the doer and the enjoyer, continuously making use of the material body as its

essential instrument of interaction. It is the self who recognizes the basic aspiration of

happiness and prosperity and continuously aspires for these. It is the self who bears the

responsibility of nurturing, protecting as well as making right use of the body instrument

in all situations. It is the self which recognizes relationships, emotions and values. Thus,

the needs of the self may be observed to be of non-material and continuous in nature.

The human body, being a material entity, has material needs such as food, clothing,

shelter and the instruments to facilitate its functioning with the outside world etc.

The feeling of prosperity is also experienced by the self but it is in relation to the

material needs of the body. Also, these material needs required by the body are time-

dependent and specific. Of course, they vary from situation to situation and can be

correctly characterized. The activities such as thoughts, desires, expectations etc are
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continuously going on in the self, while in the body, the physico-chemical activities

are operating. The concepts of happiness and prosperity are further elaborated in the

following sections.

4.3 Understanding Happiness in a Comprehensive

Way – Discriminating between Sensory

Happiness vis-a-vis Wisdom-based Happiness

Acquiring right understanding about happiness has been a subject of continuous

investigation and intense ratiocination from times immemorial as this happens to be

the most fundamental issue for all human beings. In this context, two domains of

happiness are clearly identifiable which may be distinguished as- one, wisdom- based

or value based happiness and the other, sensory happiness. Wisdom-based happiness

depicts the basic urge of the self to be in harmony with all the rest i.e. to be in harmony

firstly within oneself, then with the body, then among human beings and finally with rest

of Nature. This can be achieved by gaining correct understanding of the coexistential

order or ‘vyavastha’ inherent in Nature and by orienting all the thoughts, behavior

and actions in accordance with it. Thus, this domain of happiness demands mutually

fulfilling relationships with all the human beings and mutually enriching interaction

with rest of Nature. It also demands what is known as ethical and just human conduct

which is in accordance with the natural order. It is this domain of happiness which is

inherently sustainable and the basic aspiration is primarily in pursuit of this happiness

while the sensory happiness is primarily related to the upkeep and utilization of the

body instrument.
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The two domains mentioned above have been termed as ‘Shreya ’ and ‘Preya ’ in

the ancient Upanishadic literature. Shreya connotes the domain of wisdom-based

happiness which leads to the real good implying sustainable happiness and therefore

becomes the prime objective for all human beings. Preya represents the domain of

sensory happiness. The sensory interaction with the material world gives rise to

pleasant as well as unpleasant experiences which are inherently transient. The domain

of sensory happiness is not to be discarded or ignored as it plays a very significant role

in nurturing, protecting and utilizing the body instrument. But, the Preya

propensity or the sensory happiness has to be always kept subservient to the prime

pursuit of Shreya i.e. actualizing the wisdom-based happiness. It may be emphasized

that it is not possible to perpetuate pleasant sensory experiences. In fact, any effort in

this direction proves counter-productive. Such an endeavor often becomes in

contradiction with the pursuit of Shreya and therefore leads to misery. In this context

the following exhortation from ‘Kathopanishad ’ is quite pertinent;

“shreyascha preyascha manushyametastau samparitya vivinakti dhirah

shreyo hi dhiro’bhipreyaso vrinite preyo mando yogakshemād vrinite””

- Kathopanishad, 1/2/2

It says that in pursuit of happiness, both of these propensities namely,

Shreya and Preya are encountered by human beings whereby the wise

person gives preference to ‘Shreya’and moves on the path of continuous

happiness while persons with feeble wisdom get trapped with ‘Preya’.

Thus, it may be concluded that both these modes of human happiness namely

Shreya and Preya are important; they need to be clearly discriminated and their
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specific characteristics identified. Then, the prime objective for all of us is to move

towards Shreya and in that process, we have to make judicious use of the Preya

propensity. It should always act to be subservient and conducive to Shreya.

Our basic aspiration for continuous happiness can only be realized firstly by

inculcating understanding about the inherent interconnectedness and coexistence etc.

of Nature and then learning to live in accordance with it at all the levels of our

existence.

However, if the pleasant sensory interaction is viewed as the prime source of happiness

as in the prevailing situation and an attempt is made to extend it to make it perpetual

and to thwart the unpleasant, then, we enter into a misery trap. This propensity

creates problems internally within the human being causing defilements and disharmony

within and it is also responsible for making our interaction with the outside world

unsustainable. This happens when we ignore the domain of wisdom-based happiness

and only concentrate on the sensory happiness. Whenever there is a dilemma, we should

always give priority to Shreya, even though in this process we may have to pass through

unpleasant sensory experiences. This seems to be the right attitude towards happiness

and a way to move towards its sustainability. In this manner, the material needs also

become specific and well-defined. The tendency towards ever-growing material needs

or towards consumerism only arises because of our misperception of happiness focusing

only in the domain of maximizing the sensory happiness.

The problem of prevailing worldview and the pattern of development shaped by this

is that it is placing prime emphasis on maximizing sensory happiness and ignoring the

wisdom-based happiness. It can be easily visualized that such an approach can never

lead humanity towards sustainability. Therefore, unless the perception about happiness
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is rectified in the light of the above discussion and human beings are encouraged to

develop such an understanding and the competence to live in accordance with it, all

other measures are likely to prove infructuous in the long run. In the light of this

understanding about happiness we can now also look at prosperity in a more correct

perspective.

4.4 Understanding Prosperity in Correct

Perspective

Needless to emphasize that the prevailing worldview about prosperity is towards

accumulating more and more wealth which implies more and more resources for sensory

enjoyment. Naturally, this view is the outcome of our tendency to primarily dwell

on sensory happiness and vainfully trying to make it sustainable. This tendency is

responsible for creating crises at multiple levels. This way one can never really feel

prosperous because always there is a scope for needing more. That is why, in present

times we do talk of a poverty line but never about a prosperity line!

Now, let us move towards a more correct view about prosperity. In reality,

prosperity implies the feeling of adequacy in the fulfillment of our well

defined and appropriate material needs in harmony with Nature and with

correct perception of happiness. In this context, our material needs get well

defined and there is possibility of their fulfillment in a sustainable way. Whenever we

are in a position of adequacy in terms of fulfillment of our material needs,

automatically, we shall achieve the feeling of prosperity. Having correct perception of

happiness and prosperity we shall naturally be inclined to share with others whatever

we have in excess of our own appropriate needs. This is the real sign of prosperity and
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all of us can hope to achieve it.

4.5 Concluding Remarks

It may be concluded that acquiring right understanding about happiness and

prosperity as indicated in this chapter coupled with the understanding of inherent

coexistential characteristics of Nature provides us a holistic worldview. This

worldview will enable us to visualize our needs- both material as well as non-material

appropriately. It will also enable us to anchor firmly to wisdom-based happiness and

accordingly modulate our sensory propensities. This forms an essential prerequisite to

facilitate transition towards sustainable development. In the next chapter an attempt

is made to visualize a holistic framework for sustainability in the light of the above

understanding.
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Chapter 5

Visualizing a Holistic Framework

for Sustainability

5.1 Preamble

On the basis of the exploration and analysis carried out so far, it was concluded

that the most effective way to move towards sustainable development is to develop a

holistic worldview among human beings which involves right understanding about the

interconnectedness, coexistence, self-regulation and cyclicity etc. inherently existing

in Nature which are responsible for the continuous maintenance of a dynamic balance

and an evolutionary order in Nature. In addition, it is also crucial to acquire a correct

understanding of human happiness and prosperity which can be sustainable. Such an

understanding will naturally enable human beings to identify their material as well as

non-material needs appropriately and ensure their fulfillment in harmony with Nature

thus paving way towards sustainability.

Human beings endowed with right understanding or the holistic worldview and with
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the capacity to live in accordance with it will automatically be the agents to promote

sustainability through all their pursuits. Further, it may also be appreciated that the

worldview strongly influences all human activities, policies, programs and models. In

the present context, all these cater to the prevailing worldview and deeply carry its

imprints. Therefore, all these will also need modification to make them in consonance

with the holistic worldview.

The sustainability model primarily propelled by holistic worldview can be depicted as in

the figure below. It highlights that only by inculcating the holistic worldview, it will be

possible to carry out the desired integration of the economic, social and environmental

aspects which is now being widely recognized as the crucial prerequisite for SD.

Figure 5.1: Prosposed Holistic Model for Sustainable Development

In the following sections, an attempt has been made to visualize a framework
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conducive to sustainable development in the light of the holistic worldview as

discussed in earlier chapters. For this purpose, the following three domains of human

activity have been identified and salient guidelines in each of them are indicated.

(a) Education System

(b) Technology and Production Systems

(c) Social Systems

5.2 Salient Guidelines for the Education System

Needless to mention that education is the most important domain to initiate a

transition in this direction. In this domain, the first and fore most aspect will be to

inculcate the holistic vision or the holistic worldview through right understanding.

Then, it will be necessary to aim at developing among human beings, the competence

to live in accordance with such an understanding i.e. the competence to be able to

give primacy to wisdom-based happiness, keeping the sensory motivations always

subservient to it. It will naturally result in developing the competence to visualize

appropriately the material as well as non-material needs and to discriminate clearly

between ‘need’ and ‘greed’. It should also enable the competence of carrying out

mutually fulfilling relationships based on human values with other human beings and

the conviction to interact with Nature in a mutually-enriching manner upholding its

coexistential character.

The next important need from education system will be to provide the requisite

knowledge and skills to evolve and adopt sustainable models of living. In this respect,

93



Visualizing a Holistic Framework for Sustainability

it should enable the visualization of appropriate life styles, livelihood systems, holistic

technologies and sustainable community models. The necessary skills to actualize these

in real life will also need to be imparted. Accordingly, the salient guidelines in this

respect are given below:

(a) Basic Understanding of the Holistic Worldview

• Providing right understanding about the inherent interconnectedness,

coexistence, self-regulation and avartansheelta (Cyclicity) leading to a

sustainable evolutionary order in Nature.

• Providing right understanding about happiness, prosperity and their

continuity and accordingly the comprehensive human goals.

• Developing a strong conviction to be human-friendly and eco-friendly in all

the pursuits.

(b) Developing Competence to Actualize the Holistic Worldview

• Competence to keep the sensory motivations subservient to wisdom-based

happiness.

• Competence to characterize one’s material as well as non-material needs

appropriately.

• Competence to carryout mutually fulfilling relationships with other human

beings and mutually enriching interaction with rest of Nature.

(c) Development of Requisite Skills and Knowledge

• Developing the process of self-exploration and creative thinking to evolve

innovative solutions and models based on the holistic worldview.
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• Adequate knowledge of local needs, resources, environment, culture and

traditions.

• Exposure to typical sustainable technologies and systems.

• Exposure to holistic health care systems.

• Providing requisite skills to be able to pursue appropriate livelihood

practices/professions, in a human-friendly and eco-friendly manner .

5.3 Salient Guidelines for Technologies and

Production Systems

• All technologies and production systems should be for catering to the ‘appropriate’

material needs.

• Preference for the use of local natural resources with primacy to renewable modes

and use of local expertise i.e. ‘Swadeshi’ technologies and systems.

• Focus on conservative use and alternative reuse, wherever the use of non-renewable

resources is unavoidable.

• Focus on waste recycling, targeting towards zero-waste systems.

• Promoting decentralized, low-capital, small scale technologies and family-based

production systems.

• Efforts towards maximizing the efficient utilization of the naturally available

resources (e.g. animal and human resource)

• Man-made technology to be always used not to replace but to enhance the

utilization of natural systems.
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• Focus on preservation as well as deliberate augmentation of local natural

environment (e.g. by watershed management, afforestation etc.)

• For all man-made technologies which make major intervention in the society, it

should be essential to carry out total life cycle analysis to ensure their suitability.

5.4 Guidelines for Social Systems

• Encouraging local self-governance, people’s participation and autonomy at the

grass root level but it should be wisdom-driven.

• Encouraging collective contemplation to entrench holistic worldview among

masses.

• Accepting social responsibilities for efficient management of natural resources and

common facilities.

• Focus on promoting cooperative ventures and trusteeship.

• Relation-centric, need-based economy towards self-sufficiency.

• Ensuring social justice and social security against natural calamities mostly

through local community participation to cope with extremities.

• Adopting a decentralized and eco-friendly community model as elaborated in the

following section.
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5.5 Visualizing a Decentralized, Wisdom-driven

Eco-friendly Community Structure

The present community structure having a strong tendency towards larger and

larger, centralized urban format is an outcome of the prevailing worldview. It has

come into existence by excessive utilization of non-renewable resources and centralized

industrial pattern. It is exploitative and environmentally degrading. Such a

community structure always draws heavy migration from the decentralized rural areas

making them impoverished. Therefore, it turns out to be highly unstable.

It is not difficult to visualize that only a small-sized, wisdom-driven community living

in a eco-friendly way, largely on the basis of its local natural resources and adequately

autonomous can become the appropriate building block for a sustainable community

network. Such a basic community unit has been generally referred to as an ‘Eco-

village’. Gandhiji strongly advocated in favor of development with such a community

model which he termed as ‘Gram Swaraj ’. It is depicted pictorially in figure 5.2 which

shows its dependence largely on its local resources and interaction with other such units

in the cluster.

Then, the expansion of the community can be visualized in the form of developing

cluster networks of such basic units. Of course, such a networking of clusters will also

require an appropriate ‘Coordinating Center’ which could perhaps be called a ‘town’.

The main purpose of this coordinating center will be to facilitate the necessary

interaction, exchange of commodities and services, sharing of common facilities,

resources, specialized training and common security needs etc. of its cluster units.

Nevertheless, such a coordinating center will also have to be small in size and
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Figure 5.2: Gram Swaraj (GS)- the Basic Building Block for the Decentralized
Community Structure

eco-friendly. This should not tend to become as a preferred place for regular habitat

as it is happening in the present situation but only act as a service center mostly with

transient population. Thereby, it will duly facilitate the working of its cluster units.

Further expansion can then take place by similarly forming clusters at higher and

higher levels as depicted in the figure 5.3.

Thus, the networking can be conceived to start from an ‘eco-village’ or ‘gram

swarajya’ to the block level, then to the district level, to the state, national and even

upto global level. Such a structure will really be conducive to sustainability.

Local self governance in the above mentioned units will be executed by the ‘Gram

Sabha’ or the village level representative committee which takes care of most of the

internal affairs of the village. Then, respective committees at higher levels will be

responsible for the requisite interactional and coordinating aspects at each level. Each
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Figure 5.3: Community Structure depicting Decentralized Clustered Network

99



Visualizing a Holistic Framework for Sustainability

committee will draw its members through representation from its cluster units, giving

priority to the wisdom competence of the members. Thus, unlike the prevailing

pattern which represents a centralized top heavy administrative setup, it will be a

decentralized autonomous structure guided by the holistic worldview. It may be

reemphasized that in such a structure attempt will be made to strengthen the local

self-governance at the gross root level and the committee at higher levels will only

take care of the wider interactional issues under their purview.

5.6 Appropriate Need Characterization using the

Proposed Framework

It may be recalled that one of the major deficiency of the prevailing approaches to

sustainability is the perception of happiness which gives rise to ever growing material

needs making their fulfillment in a sustainable way well-nigh impossible. In this

context, the proposed framework focuses on shifting to a holistic worldview which on

one hand makes the interconnectedness more explicit and on the other presents a

more authentic perception of human happiness and prosperity. Such a perception

unfolds that happiness is actually being in harmony at different levels of our being

rather than indulging in the material enjoyment. Accordingly, the material needs are

determined by what is appropriate to nurture, protect and rightly utilize the body in

any given situation. Therefore, using the framework in a qualitative way one can

determine the needs appropriately on the basis of correct perception of happiness and

prosperity as discussed and their fulfillment can be actualized in harmony with Nature

in a sustainable way.
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Chapter 6

Some Case Study Examples of

Salient Experiments towards

Sustainable Community Models

After presenting a holistic framework for facilitating transition towards

sustainability, it will be pertinent to discuss a few case study examples of some of the

salient experiments targeted towards evolving sustainable community models. We

shall look at them in the light of the proposed framework and also try to identify the

practical features of the socio-technological systems involved. Interestingly, the

detailed information on several such experiments are available as explored by various

researchers. The discussion presented in this chapter is based on the information

extracted from these authentic sources.

In the context of sustainability, it is also found worthwhile to learn from some of

the traditional practices and systems. For example, the Jajmani village system which

formed the backbone of the Indian rural tradition constitutes an interesting case study

in this respect. Therefore, this is the first case study example discussed here. The other
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case studies refer to more recent or ongoing experiments in this direction. Thus, the

case study examples given in this chapter include the following;

• The Jajmani Village System of Traditional Rural India.

• The Kibuttz and Moshav Intentional Community Experiments in Israel.

• The Ralegan Siddhi Model of Rural Development.

• The Auroville International Community Experiment.

• The Eco-Village Movement going on Globally.

6.1 The Jajmani Village System

6.1.1 Brief Background

Many authentic sources reveal that the Jajmani village model which constituted

the building block of the traditional Indian civilization represents a good example of a

prosperous and sustainable community structure. This system was in operation for

many centuries and only got destroyed as a result of the deliberate exploitative

policies of the British colonial rule as well as under the growing impact of modernity.

Mahatma Gandhi’s visualization of Gram Swaraj seems to draw a lot of inspiration

from this traditional model. The Jajmani system has captured the attention of a

number of researchers - sociologists, economists and anthropologists etc. even though

majority of studies are focused primarily on the caste system and do not discuss in

detail the sustainability aspects and that too on the plight of the jajmani system after

it had crumbled. However, understanding the philosophical basis and its operational
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characteristics when the system was in full bloom does reveal quite interesting

features of the system in regard to sustainability. In this respect, the work of Wiser

(1988), Caldwell (1986) and the findings of Dharampal and Ravindra Sharma as

explored in the doctoral work of Harsh Satya (Satya, 2020) are quite revealing. These

form the main sources for the present case study.

6.1.2 The Philosophical Basis and the Worldview Aspect

The term ‘Jajmani ’ is derived from the Sanskrit word ‘Yajman’ which means the

performer of ‘Yajna’. Thus, the development of this system of mutual fulfillment was

based on the concept of ‘Yajna’ signifying the inherent interconnectedness as explained

in chapter 3. In the ancient vedic perception, the whole Universe is visualized in the form

of a grand ‘Yajna’ where all the mutually dependent elements of Nature are working

in complementarity, in consonance with the order of ‘whole’ and accordingly human

beings are also expected to perform their actions in the same spirit. This has also been

identified as the spirit of ‘sacrifice’ which primarily implies focusing attention on the

needs of other human beings and that of rest of Nature. This worldview propagated

that each person or family has to inculcate the spirit of yajman as an obligation focusing

attention on the welfare of the society as well as enrichment of the natural order. Guided

by such a worldview, the salient characteristics of this system are described below:

6.1.3 Real Need-Based, Mutually-Fulfilling Occupations

In the ‘Jajmani’ system, the families of various castes carried out real need-based

occupations with fixed clientele to cater to and with mutually fulfilling relationships.

Each caste contributed towards specific, appropriately identified need of the community
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and in this process, all the essential needs were taken care of locally. Also it resulted

in shifting the focus of every family towards fulfilling the needs of others rather than

concentrating primarily on their own needs. In this regard, Wiser has mentioned 24

caste-based occupations as given in Appendix B.1. Further, It is also explained by

Wiser that;

“Each serves the others. Each in turn is the master. Each in turn is the

servant”.

The gram sabha ensured that everyone could share the common village resources as long

as they carried out their caste duties which resulted in a prosperous and organic society

- prosperous in the sense that each one had enough to satisfy one’s real needs. The

diversity of every caste was harmoniously harnessed towards the welfare of the society

as a whole and integrated into the social and ceremonial functions of the community.

In addition, everyone was also given the opportunity to feel indispensable and proud of

one’s contribution through their profession.

6.1.4 Decentralized, Family-Based Production Systems using

Tool-Based Technology

The production systems in the jajmani village were primarily decentralized and

family-based and each caste maintained its specialization from generation to

generation and also enjoyed a fixed clientele. Also, there was a close interaction

between the producer and the consumer and an attempt to identify the needs of the

consumer appropriately and to fulfill these in the best possible manner. There was no

scope for an undue competition while all the needs of the community were taken care

of which provided self-sufficiency to the community.

104



6.1 The Jajmani Village System

The technologies used in jajmani socio-technological structure was simple, small and

tool-based. Such technologies are conducive for decentralized mode of production i.e.

production by masses and not mass production. The above mentioned characteristics

make technology cheap and easy to produce and maintain by local people.

6.1.5 The Livelihood Security for All: Generation to

Generation

In the jajmani system, each family works for some other families with whom they

are tied with jajmani relations hereditarily. Accordingly, there was a meaningful

employment and an ensured clientele for all the families which continued from

generation to generation. The system also permitted employing the people from

outside of the village boundary as per the need but restricted any encroachment on

the livelihood of others. Thus, the Jajmani system was binding the people

economically and socially and also restricted exploitation for personal gains. In a way,

Jajmani village was largely self-sufficient for its economic needs and also provided

shelter to all through dedicated employment opportunities. This situation is described

by Wilson as follows (Wiser, 1988);

“In the normal Indian village there are no beggars, no paupers, and there

is no need of institutions for blind or deaf... The village unit is a

subsistence unit into which the people can retreat when they felt want or

scarcity, and within which the social bonds, drawn even tighter, bind up

in obligations and secure against want, each member of the village

community”.
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6.1.6 Relationship-based Economy (The Kinship System)

The village community was heavily laden with relational values which Gould called

‘kinship system’. People are associated with each other for generations. In short, the

kinship system constitutes the framework within which every family carries on those

relationships which from their standpoint, possess the highest measure of

trustworthiness, durability, and meaningfulness. Movement outside the village is also

predetermined by location of affinal kin.

Certain principles of kinship organization work knowingly or unknowingly, which

lead to interaction of different castes based on the needs of the community without

contaminating each other, keeping economy stable for the whole community. Wiser

highlights the relational aspects as follows;

‘Jajmani tie is personal, face-to-face; that it involves not merely a carefully accounted

exchange between a buyer and a seller, but also a plethora of explicit and implicit

commitments between two families very like in comprehensiveness and effect, the

commitments which kins make to each other within families. Furthermore, like kin

relationships, community pressures can reinforce the Jajmani tie and therby help

assure its preservation.’.

In the same spirit, the needy persons were also provided necessary facilities such as

free residence, food, raw materials etc.

6.1.7 Eco-friendly Use of Local Natural Resources

Motivated by the Yajna philosophy people did nurture a deep sense of reverence for

Nature and engaged in its preservation as well as mutually enriching interaction. Thus,
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all the activities were carried out keeping in mind the conservation and efficient use of

local natural resources.

6.1.8 Encouraging Collective Contemplation and Community

Participation

As brought out by Ravindra Sharma, there are ample evidences to indicate that

there used to be a lot of emphasis on collective contemplation, decision making and

community participation in various social activities. The art communities were

primarily responsible for disseminating among the masses, the education of ethics and

values through informal modes such as stories, songs and dramas etc. thus

continuously entrenching the requisite worldview.

6.2 The Kibuttz and Moshav Intentional

Community Experiments in Israel.

6.2.1 Brief Background

The Kibbutz (plural kibbutzim) and Moshav (plural Moshavim) are intentional

community experiments based on mutual cooperation, social justice and eco-friendly

attitude and constitute interesting case studies. The first kibbutz in Israel, named as

Deganya, was established in 1910 by immigrants from Poland, Galitzia, Russia and

Germany (Simons and Ingram, 2000). These communities promise to ensure the

social, economic, cultural, educational and personal needs along with respectful

standard of living of its members and their dependents. Followed by Deganya, a

number of kibbutzim were established in 1930s and 1940s even before the creation of
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State of Israel. The number of members in a kibbutz vary from less than a hundred to

over thousand, however, majority of them have 400 to 600 members. During the first

60 to 70 years of their existence, agriculture was the main source of their economy.

The Moshavim also represent similar experiments. The main difference between

Kibbutz and Moshav is that in the former, there is a collective proprietorship of all

the assets while in the latter, private owned farms and houses are permissible but all

inmates are members of the village cooperative and are provided by local services such

as marketing, finance, provision of inputs etc. The first Moshav was established in

Jezreel in 1921. The main sources of the present study are Abramitzky (2007), Rosner

et al. (1990), Etzioni (1980), Rosner and Tannenbaum (1987), Ronen (1978), Ronen

(1978), Eden (1975), Simons and Ingram (2000), Devereux et al. (1974) and Richman

(2004).

6.2.2 Basic Principles and the Worldview Aspect

The motto of Kibbutz as a social movement was “No one exploited and no

exploiters” (Richman, 2004). Kibbutzim have been observed to follow mainly the

following three principles (Abramitzky, 2008);

(i) Despite their capability, there will be complete equality in the distribution of

income towards the fulfillment of the needs of its members.

(ii) Members will not be allowed to keep any private property. All property will belong

to Kibbutz.

(iii) Members will be free to join and leave the Kibbutz by their own decisions which

means that Kibbutz will be a voluntary organization.
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The Kibbutzim promise to guarantee full social security, freedom from economic

concern and competition as well as an adequate standard of living. The basic

philosophy can also be succinctly described as follows:

‘from each - according to his ability, to each - according to his needs’.

This implies that attempt is made to fulfill the genuine need of each member

irrespective of his/her productivity. Of course every member is also motivated to

contribute one’s full potential.

Although, there were no formal laws imposed on members to monitor their moral

behavior, the rigorous training, the peer pressure as well as the social environment

encouraged people to behave in accordance with the basic principles and give full

dedication to Kibbutz.

6.2.3 Salient Characteristics of the Social System

Assurance of physical and mental needs

Assurance of the fulfillment of appropriate material needs, requisite education,

health and meaningful employment of all the members (even in bad time) form the

essential features of a happy and sustainable society. Kibbutzim attempted to fulfill

this assurance for their members. Kibbutz bylaws promise to ensure ‘equality and

cooperation in production’, education and consumption even if its members are not in

a position to contribute adequately. The rule ‘equality of income’ guarantees full

insurance to its members’ income against the idiosyncratic shocks such as poor health,

physical or mental disability and unemployment etc. The profit earned by all its

109



Some Case Study Examples of Salient Experiments towards Sustainable Community Models

members from various operations was collected and distributed to its members equally.

Organizational structure and work culture

Their social structure was the manifestation of their ideology and it reflected in

every dimension of their living. As an example, traditionally, they all had collective

proprietorship and vote-based administration of budgetary undertakings, public

utilization and youngster care etc. Even, members are not allowed to own the house,

they enjoy their enterprises till they live in the commune. Local public amenities such

as swimming pools, green public areas, a pollution-free environment, tennis courts,

cultural center etc. were made available for all its members.

They had a working system which accentuated job rotation and reliance on its own

members rather than hiring from outside. The focus is on self-actualization through

work and avoiding the exploitation of others. Each member works as an integral part

of entire community and not as a self-sustaining entity. Having completed their work,

the member would devote their time to each other’s homes and enjoy parties with their

family members which results in a highly interdependent and cohesive group. People

in kibbutz are also groomed in such a manner that they feel guilty in case of laxity in

work.

It is interesting to note that there were no monetary remuneration in kibbutz and

yet people had high motivation towards their work. The main components of an

individual’s motivational set and job attitude depended largely on the system of social

values with which he approaches the work environment and the organizational reward

system. One of the reasons for high motivation of kibbutz for work is the selection

process. Selection of members in kibbutz involves self-selection of individuals keeping
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material benefits in lowest priority. The workers self-select themselves into jobs that

offer incentives which they are motivated to seek. This process is the result of kibbutz

social norms where everyone is allowed to grow with self-motivation rather than any

reward or fear. The process of selection, socialization, and social control yield a

community of individuals strongly bonded by common values that are maintained by

social rewards and sanctions.

Education and Child Rearing System

The child rearing and education system of the kibbutz was also different. Children

did not live with their parents but with similar age groups in the ‘children’s

houses’under the guidance of a caretaker. Interestingly, in spite of the presence of the

caretaker, the children operated through their own committees. The education was

based on fostering such values as devotion to work (including the importance of

manual labour), responsibility, cooperation and the importance of selfless dedication

to achieve the collective goals rather than being motivated by academic achievements

or mobility aspirations. Indeed, the education system was not only confined up to

class rooms alone, rather it was focused on all aspects of life which were required to

unite the Kibbutz. The children were encouraged to develop a strong kinship among

themselves which sustained for long in their later life.

Self-Governance with Community Participation

The Kibbutizm function as direct democracy. The general assembly of all its

members formulates policies, elects office bearers, authorizes the Kibbutz budget and

approves the enrollment of new members. It serves not only as a decision making and

coordinating body but also as a forum where members may express freely their
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opinions. Through a combination of hard work, cooperation and eco-friendly attitude

they achieved remarkable results.

6.3 Ralegan Siddhi Model of Rural Development

6.3.1 Brief Background

Many rural development projects are going on in India both by the government and

by voluntary organizations. This particular case study which is unique in bringing about

dramatic socio-economic transformation in the village through change of worldview,

motivation and people’s participation as well as augmentation of local natural resources

under the guidance of Shri Anna Hazaare has created its impact internationally and

provides valuable information from the point of sustainability.

Before this development, the condition of the village was quite pathetic- the land was

barren and undulated, located in the rain shadow area with a meager annual rain fall

of 400 -500 mm. All the rain water used to run off and get wasted. As a result, about

80% families were surviving on one square meal in a day. The villagers were repeatedly

migrating and were also engaged in the production and consumption of illicit liquor.

Anna Hazare was deeply moved by the plight of his village. He resigned from the Army

and devoted himself to regeneration of his village in a holistic way.

Ralegan Siddhi is now seen as a model village which represents social, economic and

community regeneration under a strong ethical, selfless, transparent and accountable

leadership of Anna Hazare which forced people to change morally and behaviorally.

This experiment has been extensively studied by various researchers such as Mehta
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and Satpathy (2008), Agarwal and Narain (2000), Jadhao (2015) and Selvarajan et al.

(2001) etc.

6.3.2 Main Characteristics of Transformation

Change in Worldview

Anna Haazare focused on changing the individual consciousness at various levels

from children through education to elders through collective contemplation. For the

younger persons, a school was started, the noticeable feature of the school was to

impart an education which focuses on mind (which is helpful in character building),

body (to ensure health through sports, yoga etc.) and purity of soul (through value

related teachings). It also fostered social togetherness and the concern for

environment. Inspiration from great men such as Swami Vivekananda, Mahatma

Gandhi and Vinoba Bhave etc. was also used extensively to motivate people in

changing their ethos. The general behavior and attitude started changing through

these efforts which resulted in gradual transformation of the village scenario.

Promoting Community Contribution through Voluntary Efforts - ‘Shram

Daan’

Anna Hazare encouraged the concept of ‘Shram Daan’ and mobilized people to

take initiative in the development of the village through voluntarily effort, particularly

their physical labor. This initiative not only reduced the implementation costs of

various developmental projects in the village but also improved local monitoring and

sense of participation and collective ownership.
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Promoting Self-sufficiency through Augmentation of Local Natural

Resources

Major attention was focused on developing the local human and natural resources

rather than relying on outside funds. Sufficient emphasis was given to watershed

development as well as augmentation of the animal resource and utilization of biogas

etc. The industrial activities within the village was augmented by value addition and

marketing of the local products. These measures have resulted in bringing

self-sufficiency to the village with substantial rise in their income. The villagers were

also assigned the responsibility of conserving and safeguarding their resources as well

as the maintenance of common facilities.

Promoting Equity, Transparency and Cooperative Participation

Cooperative participation of the community was ensured by establishment of

various committees and cooperative societies where the villagers actively participated

in decision making as well as execution. All types of disputes were resolved by ‘Nyay

Panchayat ’- the judicial committee of the village. Transparency was augmented by

sharing all relevant information with the villagers in the local language and making

the expenditure details accessible to everyone.

Giving Priority and Social Security to the Needy and Deprived

Anna’s development model is based on the distribution of benefits to the needy

(poorest) persons first. In addition, all the dalits who were living in the outskirts of

the village and were being neglected earlier, were given the right for equal

participation along with all the benefits of schemes as others. A ‘Grain Bank’ was
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developed to provide food security to the needy people in case of drought or crop

failure. The rich farmers used to donate grain to the grain bank and needy farmers

could borrow as per their needs.

Ralegan Siddhi on Principles of SD

Jadhao (2015) who has conducted a detailed case study of Ralegan Siddhi has tried

to evaluate the success of this model on the basis of the SD goals enunciated by UN as

well as other similar parameters and has found very positive results.

6.4 The Auroville International Community

Experiment

6.4.1 Brief Background

Auroville, situated about 10 km from Pondicherry, TamilNadu, is the outcome of the

spiritual vision of the Indian mystic and philosopher, Sri Aurobindo and his profound

collaborator the ‘Mother’, Mira Alfassa, an artist and spiritual visionary from France.

Auroville was established to realize human unity in diversity and it is a globally

recognized experiment in human unity for the development of consciousness (the

holistic worldview). It was conceived to be a practical laboratory for developing

models for sustainability. This unique community experiment was initiated by the

Mother in 1968 when youth from 124 different nations and 23 Indian states joined

together and committed to participate in this experiment.
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6.4.2 The Vision and Worldview Aspects

The vision of Auroville was enunciated by the Mother as follows;

“Auroville wants to be a universal town where men and women of all countries are able to

live in peace and progressive harmony above all creeds, all politics and all nationalities.

The purpose of Auroville is to realize human unity.” (Auroville, 2018)

Accordingly, the following basic principles were recognized in the form of the Auroville

Charter:

• Auroville belongs to nobody in particular. It belongs to humanity as a whole. But,

to live in Auroville, one must be a willing servitor of the divine consciousness.

• Auroville will be the place of an unending education, of constant progress, and a

youth that never ages.

• Auroville has to be the bridge between the past and the future. Taking

advantage of all discoveries from without and from within, Auroville will boldly

spring towards future realizations.

• Auroville will be a site of material and spiritual researches for a living embodiment

of an actual human unity.

Further, the worldview also focused on the following aspects:

• Education would not be given only to pass examinations and getting certificates

but for enriching the existing faculty to serve.

• Each and everyone’s need of the body will be fulfilled.

• There would be importance of individual merit rather than material value and

social position.
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• Work would not be done only to gain livelihood but to serve the whole group.

In short, it would be a place where the relations among human beings (presently

based almost exclusively upon competition and strife) would be replaced by relations of

emulation for doing better, for collaboration, relations of real brotherhood (Andrews,

2006).

Guided by the philosophy of Integral Yoga propounded by Sri Aurobindo, the focus is

on development of a holistic worldview. This also leads to efforts towards a harmonious

synthesis of the heterogeneous lifestyles along with a continuous endeavor to live in

harmony with Nature.

6.4.3 Salient Characteristics of Auroville Conducive to

Sustainability

Some important characteristics of Auroville mainly drawn from the detailed case

studies conducted by Andrews (2006), Clarence-Smith (2015) and Jonge (2017) are as

follows:

Collective Self-Governance

As highlighted in its charter, Auroville belongs to nobody in particular but to

humanity as a whole. This philosophy is the basis for the governance and

organizational system in which no individual or group of individuals is sovereign but

Auroville’s entire political body is sovereign. All is essentially collective property; No

individual in Auroville privately owns the land they live on, the house they live in, or

the units they may have developed for commercial or service purposes. They can
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make use of these facilities as long as they are active participants in Auroville.

Attitude and Efforts to Promote Sustainability

Jonge in his detailed case study asserts that there is conspicuous inclination and effort

in Auroville to promote sustainability integrating environmental, social and spiritual

dimensions and respecting lifestyle diversity.

As a result, during nearly 50 years of its existence Auroville has contributed in the

development, adoption and dissemination of a large number of eco-friendly technologies,

systems and living models. In particular, it includes their tangible contribution towards

the use of solar energy, wind energy, electric vehicles, eco-friendly building materials,

organic agriculture, waste-management and decentralized waste water treatment system

etc. A significant thrust in the development has also been given to regeneration of the

local ecology. The place which was completely barren and highly undulated in 1968 is

now full of trees with a lot of biodiversity.

6.5 The Ecovillage Movement

6.5.1 Brief Background

Many communities consisting of highly concerned and committed individuals in

various countries are practicing to live together in a sustainable manner in the form of

Ecovillages. An ecovillage is defined as:

“a community of up to several hundred people that meet the material,

economic, social, emotional, cultural, and spiritual needs of its
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inhabitants whilst being in harmony with its natural environment”(Hollick

and Connelly, 1999)

These cover a wide range of social, economic and ecological ideas and structure but

are influenced by a common worldview which reflects in low-impact and high-quality

life styles and a holistic regenerative development of the locale. Thus, an ecovillage is

an intentional or traditional community which is consciously designed through

participatory process towards sustainable living. The development of ecovillages

started sometimes during late 1970s. In fact, presently there has come into existence a

Global Ecovillage Network (GEN) which catalyses community towards such efforts. It

has been claimed that there are internationally about 10,000 communities and related

projects where people are making serious efforts to live together in greater ecological

harmony and thus demonstrate the feasibility of such an endeavor. Some of the larger

networks include ‘Sarvodaya’ (around 2000 sustainable villages) in Sri Lanka; the

federation of ‘Damanhur’ in Itlay and ‘Nimbin’ in Australia etc. In addition, there

are a large number of small rural ecovillages like Gaia association in Argentina,

Huehuecoyotl in Maxico and several other urban rejuvenation projects as well.

6.5.2 Basic Principles and Worldview Aspect

The broad principles guiding the development of ecovillages may be identified as

follows:

• Being rooted in local participatory processes.

• Integrating social, cultural, economic and ecological dimensions in a whole systems

approach to sustainability.
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• Actively restoring and regenerating their social and natural environments.

In addition, the following fundamental attributes are also kept in focus:

• Primacy of community i.e. ecovillages are a form of response to the alienation

and solitude of the modern condition.

• Citizen’s initiative i.e. ecovillages are more or less reliant on the resources,

imagination and vision of community members and less dependent on

government and official bodies.

• Wresting back control over their own resources.

• Strong body of shared values that may be referred to as spirituality or their

conviction in socialist, humanist and ecological values.

• Emphasis on realizing the feasibility of innovative community modes of living.

6.5.3 The Salient Characteristics of Ecovillages

From the research work of Gesota (2008), Nelsa (2018) and Ardzijauskaite (2009)

and others where the authors have presented detailed case studies of ecovillages. The

following common characteristics of the Ecovillages can be understood:

Efficient Utilization and Regeneration of local Natural Resources

People living in ecovillages attempt to rely on local natural resources as far as

possible with emphasis on efficient utilization and conservation. The life-styles

adopted are aimed at creating minimal disturbance to the environment and
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conspicuous efforts are directed towards regenerating the local ecology, wild life, water

bodies etc. A deliberate attempt is also made towards recycling and reuse of the waste

material. In addition, all attempts are made to harness the local renewable energy

sources such as solar, wind, bio-energy etc.

Efforts towards Self-Sufficiency

A conspicuous attempt is made through the production of essentially needed

products to move towards local self-sufficiency. It is normally claimed on the basis of

study in several ecovillages that about 70 -80% food and other commodities of daily

use are produced locally through cooperatives. In addition, sharing of common

resources and community facilities is encouraged.

Self Governance and Collective Contemplation

By and large, ecovillages use various methods for decentralized decision making and

conflict resolution. Collective contemplation is encouraged to evolve a shared vision as

well as for monitoring the progress in various activities.

6.6 A Critical Look at the Case Studies in the light

of the Proposed Framework

To sum up, the above case study examples do give us confidence in the feasibility of

innovative sustainable socio-technological systems and decentralized community

models. It may be observed that in all the case study examples, the emphasis is on a

more holistic worldview directly or indirectly. By and large, all these experiments are
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based on cooperation, social justice, judicious use of local natural resources and

promotion of harmony in the community instead of promoting material indulgence. In

the context of the present framework, the traditional ’Jajmani’ system as it existed in

its full bloom manifested many characteristics highlighted in the framework. The very

notion of visualizing Nature in terms of a grand ’Yajna’ brings in interconnectedness

and mutual fulfillment into focus. Special efforts through collective contemplation

were continuously made in the society to entrench the required worldview. With

appropriate characterization of needs, it was possible to achieve prosperity and

self-sufficiency mainly at the local level. There are also evidences of complete social

security in terms of employment.

The Ralegan Siddhi and other similar experiments on rural development keeping

sustainability as important criterion depict that even in the present context, it is possible

to transform existing unsustainable structures into more sustainable systems with the

help of requisite change in the worldview and with dedicated social commitment.

The Auroville experiment, again under the influence of a holistic worldview, has

also adequately demonstrated the evolution of potentially sustainable technologies and

systems which can find a wider use to promote sustainability.

Finally, the growing network of Eco-villages is helpful in providing valuable

practical information and challenges in moving towards sustainable development. All

such experiments need to be explored seriously to gain further insight.
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Chapter 7

Main Conclusions and

Recommendations

On the basis of the present investigation which was primarily devoted to explore a

more effective approach towards sustainable development, the following main

conclusions and recommendations may be drawn.

• The prevailing model of development, while on one hand, appears to be very

attractive and is often claimed to be indispensable for eradicating poverty and

deprivation; on the other hand, it is proving to be inherently unsustainable. This

has created a very challenging and dilemmatic situation needing serious attention

to be resolved.

• Even though, there is a growing concern in this regard and multiple efforts are

being made internationally with the intention of promoting sustainability,

however, because of the basic incompatibility of the prevailing worldview, these

efforts are not producing a tangible shift.

• The basic flaw in the prevailing worldview is to try to acquire sustainable
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happiness primarily through material interaction and also treat Nature as a

resource for unabated exploitation by human beings without due appreciation of

its innate interconnectedness etc.

• The above worldview is therefore responsible for unbridled consumerism i.e.

ever-growing needs which cannot be fulfilled by limited resources of the earth. In

addition, continuous degradation of our natural environment as well as strife and

violence become inevitable. This is conceived to be the root cause of

unsustainability of the modern development.

• The quest for a more authentic worldview which is compatible with the reality

becomes urgently needful. In this regard, it has been found that the alternative

worldview should be based on the realization of inherent interconnectedness and

coexistence etc. existing in Nature. Understanding the natural order in this

way and developing competence to be able to live in accordance with such an

understanding in all our pursuits becomes essential.

Further, it is also vital to understand happiness and prosperity which are basic

human aspirations in the correct perspective so that these can be fulfilled in a

sustainable way in harmony with Nature. The resulting worldview may be called

the holistic worldview which can be really conducive to sustainable development.

• Accordingly, the present work has focused attention on understanding the inherent

interconnectedness etc. as well as its implications and has attempted to highlight

these characteristics taking recourse to various available sources both, ancient and

modern.

• Some evidences, arguments and guidelines from the field of ecological studies and

from the implications of some of the revolutionary developments in modern science
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as well as from the domain of spirituality and philosophy have been adduced to

strengthen conviction in this direction.

• For a long time in the modern era, the development of modern science and

technology was accompanied with a sort of conflict between the worldviews of

science and spirituality. The vision of interconnectedness was being ignored in

the scientific quarters but now, the newer developments in science itself are

strongly pointing towards a holistic, interconnected view of the natural reality.

Therefore, it can be said that all the available authentic sources are contributing

towards a holistic worldview which needs to be seriously pursued. Needless to

emphasize that the ancient wisdom and the guidelines professed by great

visionaries has always been in favor of such a holistic worldview.

• Our exploration to understand happiness and prosperity in correct perspective

again taking recourse to the authentic sources of wisdom has resulted in the

following perception: In understanding happiness, it is important to discriminate

between Shreya (the wisdom based happiness) and Preya (the sensory happiness).

Sustainability can only be expected in the domain of shreya by realizing the

inherent coexistential character of Nature and by trying to be in harmony with it.

Therefore, primacy is to be given to pursue wisdom-based happiness. The sensory

happiness is always to be kept subservient to it. This does not mean that we have

to ignore the domain of sensory happiness but only to recognize its appropriate

role and its transient nature.

• With such an understanding i.e. with holistic worldview it will be possible to

appropriately characterize our material as well as non-material needs and fulfill

them in harmony with other human beings and rest of Nature.
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• Therefore, understanding and inculcation of holistic worldview emerges to be of

prime importance and this can only be achieved by appropriate education - both

formal as well as informal. Then, in the light of holistic worldview it will be

required to improvise the existing life styles, technologies and models to make

them really conducive to sustainability. To facilitate this, a holistic framework

for sustainability has been proposed in the present work focusing on three

important domains of human endeavor, namely, education, technology and

production systems and social systems. The guidelines presented in each

domain, it is hoped, will be helpful in evolving and evaluating the

socio-technological systems in the context of sustainability. The indices based on

these factors are likely to be more effective.

• Further, it has also been asserted that a decentralized wisdom-driven

eco-friendly community structure will be necessary to move towards sustainable

development effectively in contrast to the prevailing trend for the highly

centralized ever-growing mega-urban structure relying heavily on nonrenewable

resources, which can never become sustainable. This realisation has not so far

found requisite emphasis in the prevailing vision towards sustainability.

• A few case study examples on the salient experiments towards developing

sustainable community models are also discussed to highlight the influence of

their worldview and the salient practical characteristics of these models in the

light of the proposed framework. It also generates confidence in the feasibility of

such alternative models.

It is also revealed that in quest for sustainability, it is also worthwhile to learn

from some of the traditional value systems, practices and models. In this context,

the traditional jajmani village system appears to be a valuable case study.
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7.1 Suggestions for Further Work

• Finally, it may be claimed that the most important contribution of the present

exploration is to pinpoint the need for a deeper realisation of the inherent

interconnectedness in Nature and accordingly inculcate a holistic worldview.

The present work has attempted to provide some clarity on this worldview and

its implications towards sustainable development. Another significant realisation

emerging from the present exploration is that essentially all human beings yearn

for the sustainability of their happiness and prosperity and therefore

right understanding about these human aspirations becomes vital for

sustainability. The prevailing perception on these, unfortunately, is not in

consonance in reality.

The above understanding opens multiple challenging avenues for further

investigations into the aspects of effectively inculcating the holistic worldview in the

present context as well as developing living models in the light of such a worldview in

various fields related to prosperity of society.

7.1 Suggestions for Further Work

An important outcome of the present exploration is to reveal the strong need for

research and development in order to evolve appropriate methods for understanding

and inculcating the holistic worldview and also to develop technologies, systems and

living models in the light of such a worldview in all the fields of human activity. The

framework proposed in the present work should prove helpful in evolving and

evaluating qualitatively technologies and systems from the point of sustainability.

Further refinement and extension of this framework to develop suitable indices on this

basis is also suggested.
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A concerted effort in this direction seems to be the most important challenge of the

present era so as to enable an effective transition towards sustainability.
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Appendices of Chapter 2

A.1 Guiding Principles Accepted in the Stockholm

Declaration

Table A.1: Principles of Stockholm Declaration

Following are the principles accepted in Stockholm Declaration 1 in 1972.

Principle 1

Man has the fundamental right to freedom, equality and adequate

conditions of life, in an environment of a quality that permits a life of

dignity and well-being, and he bears a solemn responsibility to protect

and improve the environment for present and future generations.

1Available at: https://www.ipcc.ch > apps > njlite > srex > njlite download. Accessed on 21 March
2017
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In this respect, policies promoting or perpetuating apartheid, racial

segregation, discrimination, colonial and other forms of oppression and

foreign domination stand condemned and must be eliminated.

Principle 2

The natural resources of the earth, including the air, water, land, flora

and fauna and especially representative samples of natural ecosystems,

must be safeguarded for the benefit of present and future generations

through careful planning or management, as appropriate.

Principle 3

The capacity of the earth to produce vital renewable resources must be

maintained and, wherever practicable, restored or improved.

Principle 4

Man has a special responsibility to safeguard and wisely manage the

heritage of wildlife and its habitat, which are now gravely imperilled by

a combination of adverse factors. Nature conservation, including wildlife,

must therefore receive importance in planning for economic development.
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Principle 5

The non-renewable resources of the earth must be employed in such a

way as to guard against the danger of their future exhaustion and to

ensure that benefits from such employment are shared by all mankind.

Principle 6

The discharge of toxic substances or of other substances and the release of

heat, in such quantities or concentrations as to exceed the capacity of the

environment to render them harmless, must be halted in order to ensure

that serious or irreversible damage is not inflicted upon ecosystems. The

just struggle of the peoples of various countries against pollution should

be supported.

Principle 7

States shall take all possible steps to prevent pollution of the seas by

substances that are liable to create hazards to human health, to harm

living resources and marine life, to damage amenities or to interfere with

other legitimate uses of the sea.
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Principle 8

Economic and social development is essential for ensuring a favorable

living and working environment for man and for creating conditions on

earth that are necessary for the improvement of the quality of life.

Principle 9

Environmental deficiencies generated by the conditions of under-

development and natural disasters pose grave problems and can best be

remedied by accelerated development through the transfer of substantial

quantities of financial and technological assistance as a supplement to the

domestic effort of the developing countries and such timely assistance as

may be required.

Principle 10

For the developing countries, stability of prices and adequate earnings for

primary commodities and raw materials are essential to environmental

management, since economic factors as well as ecological processes must

be taken into account.

Principle 11
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The environmental policies of all States should enhance and not adversely

affect the present or future development potential of developing countries,

nor should they hamper the attainment of better living conditions for

all, and appropriate steps should be taken by States and international

organizations with a view to reaching agreement on meeting the possible

national and international economic consequences resulting from the

application of environmental measures.

Principle 12

Resources should be made available to preserve and improve the

environment, taking into account the circumstances and particular

requirements of developing countries and any costs which may emanate-

from their incorporating environmental safeguards into their development

planning and the need for making available to them, upon their

request, additional international technical and financial assistance for

this purpose.
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Principle 13

In order to achieve a more rational management of resources and thus

to improve the environment, States should adopt an integrated and

coordinated approach to their development planning so as to ensure

that development is compatible with the need to protect and improve

environment for the benefit of their population.

Principle 14

Rational planning constitutes an essential tool for reconciling any conflict

between the needs of development and the need to protect and improve

the environment.

Principle 15

Planning must be applied to human settlements and urbanization with

a view to avoiding adverse effects on the environment and obtaining

maximum social, economic and environmental benefits for all. In this

respect projects which arc designed for colonialist and racist domination

must be abandoned.
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Principle 16

Demographic policies which are without prejudice to basic human rights

and which are deemed appropriate by Governments concerned should

be applied in those regions where the rate of population growth or

excessive population concentrations are likely to have adverse effects on

the environment of the human environment and impede development.

Principle 17

Appropriate national institutions must be entrusted with the task of

planning, managing or controlling the environmental resources of States

with a view to enhancing environmental quality.

Principle 18

Science and technology, as part of their contribution to economic and

social development, must be applied to the identification, avoidance and

control of environmental risks and the solution of environmental problems

and for the common good of mankind.
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Principle 19

Education in environmental matters, for the younger generation as well

as adults, giving due consideration to the underprivileged, is essential

in order to broaden the basis for an enlightened opinion and responsible

conduct by individuals, enterprises and communities in protecting and

improving the environment in its full human dimension. It is also

essential that mass media of communication avoid contributing to the

deterioration of the environment, but, on the contrary, disseminate

information of an educational nature on the need to project and improve

the environment in order to enable them to develop in every respect.

Principle 20

Scientific research and development in the context of environmental

problems, both national and multinational, must be promoted in all

countries, especially the developing countries. In this connection,

the free flow of up-to-date scientific information and transfer of

experience must be supported and assisted, to facilitate the solution

of environmental problems; environmental technologies should be made

available to developing countries on terms which would encourage their

wide dissemination without constituting an economic burden on the

developing countries.
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Principle 21

States have, in accordance with the Charter of the United Nations and

the principles of international law, the sovereign right to exploit their

own resources pursuant to their own environmental policies, and the

responsibility to ensure that activities within their jurisdiction or control

do not cause damage to the environment of other States or of areas

beyond the limits of national jurisdiction.

Principle 22

States shall cooperate to develop further the international law regarding

liability and compensation for the victims of pollution and other

environmental damage caused by activities within the jurisdiction or

control of such States to areas beyond their jurisdiction.

Principle 23

Without prejudice to such criteria as may be agreed upon by the

international community, or to standards which will have to be

determined nationally,
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it will be essential in all cases to consider the systems of values prevailing

in each country, and the extent of the applicability of standards which are

valid for the most advanced countries but which may be inappropriate

and of unwarranted social cost for the developing countries.

Principle 24

International matters concerning the protection and improvement of the

environment should be handled in a cooperative spirit by all countries,

big and small, on an equal footing. Cooperation through multilateral

or bilateral arrangements or other appropriate means is essential to

effectively control, prevent, reduce and eliminate adverse environmental

effects resulting from activities conducted in all spheres, in such a way

that due account is taken of the sovereignty and interests of all States.

Principle 25

States shall ensure that international organizations play a coordinated,

efficient and dynamic role for the protection and improvement of the

environment.

Principle 26

Man and his environment must be spared the effects of nuclear weapons

and all other means of mass destruction.
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States must strive to reach prompt agreement, in the relevant

international organs, on the elimination and complete destruction of such

weapons.
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A.2 Bellagio Principles

The following table shows Bellagio Principles2

Table A.2: Overall View of Bellagio Principles

1. Guiding Vision and Goals

Assessment of progress toward sustainable development should be guided

by a clear vision of sustainable development and goals that define that

vision.

2. Holistic Perspective

Assessment of progress toward sustainable development should:

• Include review of the whole system as well as its parts.

• Consider the well-being of social, ecological, and economic sub-

systems, their state as well as the direction and rate of change of

that state, of their component parts, and the interaction between

parts.

• Consider both positive and negative consequences of human

activity, in a way that reflects the costs and benefits for human

and ecological systems, in monetary and non-monetary terms

2Downloaded from https://www.iisd.org/pdf/bellagio.pdf on 19/02/2018

153



Appendices of Chapter 2

3. Essential Elements

Assessment of progress toward sustainable development should:

• Consider equity and disparity within the current population and

between present and future generations, dealing with such concerns

as resource use, over-consumption and poverty, human rights, and

access to services, as appropriate.

• Consider the ecological conditions on which life depends.

• Consider economic development and other, non-market activities

that contribute to human/social well-being

4. Adequate Scope

Assessment of progress toward sustainable development should:

• Adopt a time horizon long enough to capture both human

and ecosystem time scales thus responding to needs of future

generations as well as those current to short term decision-making.

• Define the space of study large enough to include not only local

but also long distance impacts on people and ecosystems.

• Build on historic and current conditions to anticipate future

conditions - where we want to go, where we could go.
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5. Practical Focus

Assessment of progress toward sustainable development should include:

• An explicit set of categories or an organizing framework that links

vision and goals to indicators and assessment criteria.

• A limited number of key issues for analysis.

• A limited number of indicators or indicator combinations to provide

a clearer signal of progress.

• Standardizing measurement wherever possible to permit

comparison.

• Comparing indicator values to targets, reference values, ranges,

thresholds, or direction of trends, as appropriate.

6. Openness

Assessment of progress toward sustainable development should:

• make the methods and data that are used accessible to all

• make explicit all judgments, assumptions, and uncertainties in data

and interpretations
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7. Effective Communication

Assessment of progress toward sustainable development should:

• be designed to address the needs of the audience and set of users

• draw from indicators and other tools that are stimulating and serve

to engage decision-makers

• aim, from the outset, for simplicity in structure and use of clear

and plain language

8. Broad Participation

Assessment of progress toward sustainable development should:

• obtain broad representation of key grass-roots, professional,

technical and social groups , including youth, women, and

indigenous people - to ensure recognition of diverse and changing

values

• ensure the participation of decision-makers to secure a firm link to

adopted policies and resulting action
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9. Ongoing Assessment

Assessment of progress toward sustainable development should:

• develop a capacity for repeated measurement to determine trends.

• be iterative, adaptive, and responsive to change and uncertainty

because systems are complex and change frequently.

• adjust goals, frameworks, and indicators as new insights are gained.

• promote development of collective learning and feedback to

decision-making.

10. Institutional Capacity

Continuity of assessing progress toward sustainable development should

be assured by:

• clearly assigning responsibility and providing ongoing support in

the decision-making process

• providing institutional capacity for data collection, maintenance,

and documentation

• supporting development of local assessment capacity
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A.3 The Earth Charter Principles

Table A.3: Earth Charter Principles

I. RESPECT AND CARE FOR THE COMMUNITY OF LIFE

1. Respect Earth and life in all its diversity.

2. Care for the community of life with understanding, compassion,

and love.

3. Build democratic societies that are just, participatory, sustainable,

and peaceful.

4. Secure Earth’s bounty and beauty for present and future

generations.

II. ECOLOGICAL INTEGRITY

5. Protect and restore the integrity of Earth’s ecological systems, with

special concern for biological diversity and the natural processes

that sustain life.

6. Prevent harm as the best method of environmental protection and,

when knowledge is limited, apply a precautionary approach.

7. Adopt patterns of production, consumption, and reproduction

that safeguard Earth’s regenerative capacities, human rights, and

community well-being.

8. Advance the study of ecological sustainability and promote the

open exchange and wide application of the knowledge acquired.
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III. SOCIAL AND ECONOMIC JUSTICE

9. Eradicate poverty as an ethical, social, and environmental

imperative.

10. Ensure that economic activities and institutions at all levels

promote human development in an equitable and sustainable

manner.

11. Affirm gender equality and equity as prerequisites to sustainable

development and ensure universal access to education, health care,

and economic opportunity.

12. Uphold the right of all, without discrimination, to a natural and

social environment supportive of human dignity, bodily health,

and spiritual well-being, with special attention to the rights of

indigenous peoples and minorities.
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IV. DEMOCRACY, NONVIOLENCE, AND PEACE

13. Strengthen democratic institutions at all levels, and provide

transparency and accountability in governance, inclusive

participation in decision making, and access to justice.

14. Integrate into formal education and life-long learning the

knowledge, values, and skills needed for a sustainable way of life.

15. Treat all living beings with respect and consideration.

16. Promote a culture of tolerance, nonviolence, and peace.
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A.4 Agenda 21

Agenda 21 is a document of 350 pages3 divided into 40 chapters divided into four

sections 4, mentioned in following table:

Table A.4: Chapter of Agenda 21

Chapter 1: PREAMBLE

The preamble concludes, “Agenda 21 is a dynamic program. It will

be carried out over time by the various actors according to the different

situations, capacities and priorities of countries and regions...The process

marks the beginning of a new global partnership...”

Chapter 2: ACCELERATING SUSTAINABLE

DEVELOPMENT

Calls for a global partnership to provide a dynamic and growing world

economy based on an “...open, equitable, secure, non-discriminatory, and

predictable multilateral trading system,” in which commodity exports of

the developing countries can find markets at fair prices free of tariff and

nontariff barriers.

3for detail see: https://www.dataplan.info/img upload/7bdb1584e3b8a53d337518d988763f8d/agenda21-
earth-summit-the-united-nations-programme-of-action-from-rio 1.pdf

4take from : https://en.wikipedia.org/wiki/Agenda 21
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Chapter 3: COMBATING POVERTY

Suggests that factors creating policies of development, resource

management, and poverty be integrated. This objective is to be sought

by improving access of the poor to education and health care, to safe

water and sanitation, and to resources, especially land; by restoration

of degraded resources; by empowerment of the disadvantaged, especially

women, youth, and indigenous peoples; by ensuring that “women and

men have the same right and the means to decide freely and responsibly

on the number of spacing of their children.”

Chapter 4: CHANGING CONSUMPTION PATTERNS

“One of the most serious problems now facing the planet is that

associated with historical patterns of unsustainable consumption, and

production, particularly in the industrialized countries.” Social research

and policy should bring forward new concepts of status and lifestyles

which are “less dependent on the Earth’s finite resources and more

in harmony with its carrying capacity.” Greater efficiency in the use

of energy and resources–for example, reducing wasteful packaging of

products– must be sought by new technology and new social values.
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Chapter 5: POPULATION AND SUSTAINABILITY

Urges governments to develop and implement population policies

integral with their economic development programs. Health services

should “include women-centered, women-managed, safe and effective

reproductive health care and affordable, accessible services, as

appropriate, for the responsible planning of family size... Health services

are to emphasize reduction of infant death rates which converge with low

birth rates to stabilize world population at a sustainable number at the

end of the century.

Chapter 6: PROTECTING AND PROMOTING HUMAN

HEALTH

Calls for meeting basic health needs of all populations; provide necessary

specialized environmental health services; co-ordinate involvement of

citizens, and the health sector, in solutions to health problems. Health

service coverage should be achieved for population groups in greatest

need, particularly those living in rural areas. The preventative measures

urged include reckoning with urban health hazards and risks from

environmental pollution.
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Chapter 7: SUSTAINABLE HUMAN SETTLEMENTS

Addresses the full range of issues facing urban-rural settlements,

including: access to land, credit, and low-cost building materials by

homeless poor and unemployed; upgrading of slums to ease the deficit

in urban shelter; access to basic services of clean water, sanitation, and

waste collection; use of appropriate construction materials, designs, and

technologies; increased use of high-occupancy public transportation and

bicycle and foot paths; reduction of long-distance commuting; support

for the informal economic sector; development of urban renewal projects

in partnership with non-governmental organizations; improved rural

living conditions and land-use planning to prevent urban sprawl onto

agricultural land and fragile regions.

Chapter 8: MAKING DECISIONS FOR SUSTAINABLE

DEVELOPMENT

Calls on governments to create sustainable development strategies to

integrate social and environmental policies in all ministries and at all

levels, including fiscal measures and the budget. Encourages nations and

corporate enterprises to integrate environmental protection, degradation,

and restoration costs in decision-making at the outset,
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and to mount without delay the research necessary to reckon such costs,

to develop protocols bringing these considerations into procedures at all

levels of decision-making.

SECTION TWO: CONSERVATION AND MANAGEMENT

OF RESOURCES

Chapter 9: PROTECTING THE ATMOSPHERE

Urges constraint and efficiency in energy production and consumption,

development of renewable energy sources; and promotion of mass transit

technology and access thereto for developing countries. Conservation

and expansion of “all sinks for greenhouse gases” is extolled,

and transboundary pollution recognized as “subject to international

controls.” Governments need to develop more precise ways of predicting

levels of atmospheric pollutants; modernize existing power systems to

gain energy efficiency; and increase energy efficiency education and

labelling programs.

Chapter 10: MANAGING LAND SUSTAINABLY

Calls on governments to develop policies that take into account the land-

resource base, population changes, and the interests of local people;

improve and enforce laws and regulations to support the sustainable use

of land, and restrict the transfer of productive arable land to other uses;
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use techniques such as landscape ecological planning that focus on

an ecosystem or a watershed, and encourage sustainable livelihoods;

include appropriate traditional and indigenous land-use practices, such

as pastoralism, traditional land reserves, and terraced agriculture in land

management; encourage the active participation in decision-making of

those affected groups that have often been excluded, such as women,

youth, indigenous people, and other local communities; test ways of

putting the value of land and ecosystems into national reports on

economic performance; ensure that institutions that deal with land and

natural resources integrate environmental, social, and economic issues

into planning.

Chapter 11: COMBATING DEFORESTATION

Calls for concerted international research and conservation efforts

to control harvesting of forests and “uncontrolled degradation and

conversion to other types of land use,” to develop the values of

standing forests under sustained cultivation by indigenous technologies

and agroforestry, and to expand the shrunken world-forest cover.

Governments, along with business,nongovernmental and other groups

should: plant more forests to reduce pressure on primary and old-growth

forests; breed trees that are more productive and resistant to stress;

protect forests and
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reduce pollutants that affect them, including air pollution that

flows across borders; limit and aim to halt destructive shifting

cultivation by addressing the underlying social and ecological causes;

use environmentally sound, more efficient and less polluting methods

of harvesting; minimize wood waste; promote small-scale enterprises;

develop urban forestry for the greening of all places where people live; and

encourage low-impact forest use and sustainable management of areas

adjacent to forests.

Chapter 12: COMBATING DESERTIFICATION AND

DROUGHT

Calls for intensive study of the process in its relation to world

climate change to improve forecasting, study of natural vegetation

succession to support large-scale revegetation and afforestation, checking

and reversal of erosion, and like small-and grand-scale measures.

For inhabitants whose perilously adapted livelihoods are threatened

or erased, resettlement and adaptation to new life ways must be

assisted. Governments must: adopt national sustainable landuse plans

and sustainable management of water resources; accelerate planting

programs; and help to reduce the demand for fuelwood through energy

efficiency and alternative energy programs.
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Chapter 13: S USTAINABLE MOUNTAIN DEVELOPMENT

Calls for study, protection, and restoration of these fragile ecosystems and

assistance to populations in regions suffering degradation. Governments

should: promote erosion-control measures that are low-cost, simple,

and easily used; offer people incentives to conserve resources and use

environment-friendly technologies; produce information on alternative

livelihoods; create protected areas to save wild genetic material; identify

hazardous areas that are most vulnerable to erosion floods, landslides,

earthquakes, snow avalanches, and other natural hazards and develop

early-warning systems and disaster-response teams; identify mountain

areas threatened by air pollution from neighbouring industrial and urban

areas; and create centres of information on mountain ecosystems.

Chapter 14 : SUSTAINABLE AGRICULTURE AND RURAL

DEVELOPMENT

Rising population food needs must be met through: increased

productivity and co-operation involving rural people, national

governments, the private sector, and the international community; wider

access to techniques for reducing food spoilage, loss to pests, and for

conserving soil and water resources;
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ecosystem planning; access of private ownership and fair market

prices; advice and training in modern and indigenous conservation

techniques including conservation tillage, integrated pest management,

crop rotation, use of plant nutrients, agroforestry, terracing and mixed

cropping; and better use and equitable distribution of information on

plant and animal genetic resources.

Chapter 15 : CONSERVATION OF BIOLOGICAL

DIVERSITY

Recognizing the need to conserve and maintain genes, species, and

ecosystems, urges nations, with the co-operation of the United

Nations, nongovernmental organizations, the private sector, and financial

institutions, to: conduct national assessments on the state of biodiversity;

develop national strategies to conserve and sustain biological diversity

and make these part of overall national development strategies; conduct

long-term research into importance of biodiversity for ecosystems that

produce goods and environmental benefits; protect natural habitats;

encourage traditional methods of agriculture, agroforestry, forestry, range

and wildlife management which use, maintain, or increase biodiversity.
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Chapter 16 : MANAGEMENT OF BIOTECHNOLOGY

National authorities should endeavour to promote the internalization of

environmental costs and the use of economic instruments, taking into

account the approach that the polluter should, in principle, bear the cost

of pollution, with due regard to the public interest and without distorting

international trade and investment.

Chapter 17: PROTECTING AND MANAGING THE

OCEANS

Sets out goals and programs under which nations may conserve “their”

oceanic resources for their own and the benefit of the nations that share

oceans with them, and international programs that may protect the

residual commons in the interests even of land-locked nations, such as:

anticipate and prevent further degradation of the marine environment

and reduce the risk of long-term or irreversible effects on the oceans;

ensure prior assessment of activities that may have significant adverse

impact on the seas; make marine environmental protection part of general

environmental, social, and economic development policies; apply the

“polluter pays” principle, and use economic incentives to reduce polluting

of the seas; improve the living standards of coast-dwellers;
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reduce or eliminate discharges of synthetic chemicals that threaten to

accumulate to dangerous levels in marine life; control and reduce toxic-

waste discharges; stricter international regulations to reduce the risk of

accidents and pollution from cargo ships; develop land-use practices that

reduce run-off of soil and wastes to rivers, and thus to the seas; stop

ocean dumping and the incineration of hazardous wastes at sea.

Chapter 18: PROTECTING AND MANAGING FRESH

WATER

Sets out measures, from development of long-range weather and climate

forecasting to cleanup of the most obvious sources of pollution, to secure

the supply of fresh water for the next doubling of the human population.

Focus is on developing low-cost but adequate services that can be

installed and maintained at the community level to achieve universal

water supply by 2025. The interim goals set for 2000 include: to provide

all urban residents with at least 40 liters of safe drinking water per person

per day; provide 75discharge of municipal and industrial wastes; have

three-quarters of solid urban waste collected and recycled, or disposed of

in an environmentally safe way; ensure that rural people everywhere have

access to safe water and sanitation for healthy lives, while maintaining

essential local environments; control water-associated diseases.
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Chapter 19: SAFER USE OF TOXIC CHEMICALS

Seeks objectives such as: full evaluation of 500 chemicals before the

year 2000; control of chemical hazards through pollution prevention,

emission inventories, product labelling; use limitations, procedures

for safe handling and exposure regulations; phase-out or banning of

high-risk chemicals; consideration of policies based on the principle

of producer liability; reduced risk by using less-toxic or non-chemical

technologies; review of pesticides whose acceptance was based on criteria

now recognized as insufficient or outdated; efforts to replace chemicals

with other pest-control methods such as biological control; provision to

the public of information on chemical hazards in the languages of those

who use the materials; development of a chemical-hazard labelling system

using easily understandable symbols; control of the export of banned or

restricted chemicals and provision of information on any exports to the

importing countries.

Chapter 20 : MANAGING HAZARDOUS WASTES

Seeks international support in restraint of the trade and for containing

the hazardous cargoes in safe sinks. Governments should: require and

assist in the innovation by industry of cleaner production methods and

of preventive and recycling technologies;
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encourage the phasing out of processes that produce high risks because

of hazardous waste management; hold producers responsible for the

environmentally unsound disposal of the hazardous wastes they generate;

establish public information programs and ensure that training programs

provided for industry and government workers on hazardous-waste issues,

especially use minimization; build treatment centres for hazardous

wastes, either at the national or regional level; ensure that the military

conforms to national environmental norms for hazardous-waste treatment

and disposal; ban the export of hazardous wastes to countries that are

not equipped to deal with those wastes. Industry should: treat, recycle,

reuse, and dispose of wastes at or close to the site where they are created.

Chapter 21: MANAGING SOLID WASTES AND SEWAGE

Governments should urge waste minimization and increased

reuse/recycling as strategies toward sound waste treatment and

disposal; encourage “life-cycle” management of the flow of material into

and out of manufacturing and use;

provide incentives to recycling; fund pilot programs, such as small-scale

and cottage-based recycling industries, compost production, irrigation

using treated waste water, and the recovery of energy from wastes;

establish guidelines for the safe reuse of waste and encourage markets

for recycled and reused products.
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Chapter 22 : MANAGING RADIOACTIVE WASTES

Calls for increasingly stringent measures to encourage countries to co-

operate with international organizations to: promote ways of minimizing

and limiting the creation of radioactive wastes; provide for the sage

storage, processing, conditioning, transportation, and disposal of such

wastes; provide developing countries with technical assistance to help

them deal with wastes, or make it easier for such countries to return used

radioactive material to suppliers; promote the proper planning of safe and

environmentally sound ways of managing radioactive wastes, possibly

including assessment of the environmental impact; strengthen efforts to

implement the Code of Practice on the Transboundary Movements of

Radioactive Wastes; encourage work to finish studies on whether the

current voluntary moratorium on disposal of low-level radioactive wastes

at sea should be replaced by a ban; not promote or allow storage or

disposal of radioactive wastes near seacoasts or open seas, unless it is clear

that this does not create an unacceptable risk to people and the marine

environment; not export radioactive wastes to countries that prohibit the

import of such waste.
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SECTION THREE: STRENGTHENING THE ROLE OF

MAJOR GROUPS

Chapter 23 : PREAMBLE

“Critical to the effective implementation of the objectives, policies, and

mechanisms agreed to by Governments in all program areas of Agenda-21

will be the commitment and involvement of all social groups...”

Chapter 24 : WOMEN IN SUSTAINABLE DEVELOPMENT

Urges governments to face the status question; give girls equal access

to education; reduce the workloads of girls and women; make health-

care systems responsive to female needs; open employment and careers

to women; and bring women into full participation in social, cultural,

and public life. Governments should: ensure a role for women

in national and international ecosystem management and control of

environmental degradation; ensure women’s access to property rights,

as well as agricultural inputs and implements; take all necessary

measures to eliminate violence against women, and work to eliminate

persistent negative images, stereotypes, and attitudes, and prejudices

against women; develop consumer awareness among women to reduce or

eliminate unsustainable consumption; and begin to count the value of

unpaid work.
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Chapter 25 :CHILDREN AND YOUTH IN SUSTAINABLE

DEVELOPMENT

Calls on governments, by the year 2000, to ensure that 50have access

to secondary education or vocational training; teach students about

the environment and sustainable development through their schooling;

consult with and let youth participate in decisions that affect the

environment; enable youth to be represented at international meetings,

and participate in decision-making at the United Nations; combat

human rights abuses against youth and see that their children are

healthy, adequately fed, educated, and protected from pollution and

toxic substances; and develop strategies that deal with the entitlement

of young people to natural resources.

Chapter 26 : STRENGTHENING THE ROLE OF

INDIGENOUS PEOPLES

Urges governments to enrol indigenous peoples in full global partnership,

beginning with measures to protect their rights and conserve their

patrimony; recognize that indigenous lands need to be protected from

environmentally unsound activities, and from activities the people

consider to be socially and culturally inappropriate;
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develop a national dispute resolution procedure to deal with settlement

and land-use concerns; incorporate their rights and responsibilities into

national legislation; recognize and apply elsewhere indigenous values,

traditional knowledge and resource management practices; and provide

indigenous people with suitable technologies to increase the efficiency of

their resource management.

Chapter 27 : PARTNERSHIPS WITH NON-

GOVERNMENTAL GROUPS [CIVIC GROUPS ]

Calls on governments and the United Nations system to: invite

nongovernmental groups to be involved in making policies and decisions

on sustainable development; make NGOs a part of the review process

and evaluation of implementing Agenda 21; provide NGOs with timely

access to information; encourage partnerships between NGOs and local

authorities; review financial and administrative support for NGOs; utilize

NGO expertise and information; and create laws enabling NGOs the right

to take legal action to protect the public interest.
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Chapter 28: LOCAL AUTHORITIES

Calls on local authorities, by 1996, to undertake to promote a consensus

in their local populations on “a local Agenda 21;” and, at all times,

to invite women and youth into full participation in the decision-

making, planning, and implementation process; to consult citizens and

community, business, and industrial organizations to gather information

and build a consensus on sustainable development strategies. This

consensus would help them reshape local programs, policies, laws, and

regulations to achieve desired objectives. The process of consultation

would increase people’s awareness of sustainable development issues.

Chapter 29: WORKERS AND TRADE UNIONS

Calls on local authorities, by 1996, to undertake to promote a consensus

in their local populations on “a local Agenda 21;” and, at all times,

to invite women and youth into full participation in the decision-

making, planning, and implementation process; to consult citizens and

community, business, and industrial organizations to gather information

and build a consensus on sustainable development strategies.

This consensus would help them reshape local programs, policies, laws,

and regulations to achieve desired objectives. The process of consultation

would increase people’s awareness of sustainable development issues.

178



A.4 Agenda 21

Chapter 30: BUSINESS AND INDUSTRY

Calls on governments to: use economic incentives, laws, standards,

and more streamlined administration to promote sustainably managed

enterprises with cleaner production; encourage the creation of venture-

capital funds; and co-operate with business, industry, academia, and

international organizations to support training in the environmental

aspects of enterprise management. Business and industry should:

develop policies that result in operations and products that have lower

environmental impacts; ensure responsible and ethical management of

products and processes from the point of view of health, safety, and

the environment; make environmentally sound technologies available to

affiliates in developing countries without prohibitive charges; encourage

overseas affiliates to modify procedures in order to reflect local ecological

conditions and share information with governments; create partnerships

to help people in smaller companies learn business skills; establish

national councils for sustainable development, both in the formal

business community and in the informal sector, which includes small-

scale businesses, such as artisans; increase research and development

of environmentally sound technologies and environmental management

systems; report annually on their environmental records; and adopt

environmental and sustainable development codes of conduct.
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Chapter 31: SCIENTISTS AND TECHNOLOGISTS

Indicates that governments should: decide how national scientific and

technological programs could help make development more sustainable;

provide for full and open sharing of information among scientists

and decision-makers; fashion national reports that are understandable

and relevant to local sustainable development needs; form national

advisory groups to help scientists and society develop common values

on environmental and developmental ethics; and put environment and

development ethics into education and research priorities. Scientists and

technologies have special responsibilities to: search for knowledge, and

to help protect the biosphere; increase and strengthen dialogue with the

public; and develop codes of practice and guidelines that reconcile human

needs and environmental protection.

Chapter 32: STRENGTHENING THE ROLE OF FARMERS

To develop sustainable farming strategies, calls on governments to

collaborate with national and international research centres and

nongovernmental organizations to: develop environmentally sound

farming practices and technologies that improve crop yields, maintain

land quality, recycle nutrients, conserve water and energy, and control

pests and weeds;
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help farmers share expertise in conserving land, water, and forest

resources, making the most efficient use of chemicals and reducing or

re-using farm wastes; encourage self-sufficiency in low-input and low-

energy technologies, including indigenous practices; support research on

equipment that makes optimal use of human labour and animal power;

delegate more power and responsibility to those who work the land;

give people more incentive to care for the land by seeing that men and

women can get land tenure, access to credit, technology, farm supplies,

and training. Researchers need to develop environment-friendly farming

techniques and colleges need to bring ecology into agricultural training.

SECTION FOUR: MEANS OF IMPLEMENTATION

Chapter 33: FINANCING SUSTAINABLE DEVELOPMENT

At UNCED, countries committed to the consensus of a global

partnership, holding that the eradication of poverty “is essential to

meeting national and global sustainability objectives; that ”the cost

of inaction could outweigh the financial costs of implementing Agenda

21;“ that ”the huge sustainable development programs of Agenda 21

will require the provision to developing countries of substantial new and

additional financial resources;“
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and that ”the initial phase will be accelerated by substantial early

commitments of concessional funding.“ Further, the developed countries

“reaffirmed their commitments to reach the accepted United Nations

target of 0.7funding... as soon as possible.”

Chapter 34: TECHNOLOGY TRANSFER

Economic assistance would move from the developed to the developing

counties principally in the form of technology. Developing countries

would be assisted in gaining access to technology and know-how in the

public domain and to that protected by intellectual property rights as

well, “taking into account developments in the process of negotiating an

international code of conduct on the transfer of technology” proceeding

under the United Nations Agreement on Tariffs and Trade. To enhance

access of developing countries to environmentally sound technology, a

collaborative network of laboratories is to be established.
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Chapter 35: SCIENCE FOR SUSTAINABLE

DEVELOPMENT

Sustainable development requires expansion of the ongoing international

collaborative enterprises in the study of the geochemical cycles of the

biosphere and the establishment of strong national scientific enterprises

in the developing countries. The sciences link fundamental understanding

of the Earth system to development of strategies that build upon its

continued healthy functioning. “In the face of threats of irreversible

environmental damage, lack of full scientific understanding should not

be an excuse for postponing actions which are justified in their own

right.” Countries need to develop tools for sustainable development,

such as: quality-of-life indicators covering health, education, social

welfare, and the state of environment, and the economy; economic

incentives that will encourage better resource management; and ways

of measuring the environmental soundness of new technologies. They

should use information on the links between the state of ecosystems

and human health when weighing the costs and benefits of different

development policies, and conduct scientific studies to help map our

national and regional pathways to sustainable development. When

sustainable development plans are being make, the public should be

involved in setting long-term goals for society.
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Chapter 36: EDUCATION , TRAINING , AND PUBLIC

AWARENESS

Because sustainable development must ultimately enlist everyone, access

to education must be hastened for all children; adult illiteracy must be

reduced to half of its 1990 level, and the curriculum must incorporate

environmental and developmental learning. Nations should seek to:

introduce environment and development concepts, including those related

to population growth, into all educational programs, with analyses

of the causes of the major issues. They should emphasize training

decision-makers; involve schoolchildren in local and regional studies on

environmental health, including safe drinking water, sanitation, food, and

the environmental and economic impacts of resource use; set up training

programs for school and university graduates to help them achieve

sustainable livelihoods; encourage all sectors of society to train people

in environmental management; provide locally trained and recruited

environmental technicians to give local communities services they require,

starting with primary environmental care; work with the media, theatre

groups, entertainment, and advertising industries to promote a more

active public debate on the environment; and bring indigenous peoples’

experience and understanding of sustainable development into education

and training.
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Chapter 37: CREATING CAPACITY FOR SUSTAINABLE

DEVELOPMENT

Developing countries need more technical co-operation and assistance

in setting priorities so that they can deal with new long-term

challenges, rather than concentrating only on immediate problems.

For example, people in government and business need to learn how

to evaluate the environmental impact of all development projects,

starting from the time the projects are conceived. Assistance in the

form of skills, knowledge, and technical know-how can come from the

United Nations, national governments, municipalities, nongovernmental

organizations, universities, research centres, and business and other

private organizations. The United Nations Development Program has

been given responsibility for mobilizing international funding and co-

ordination programs for capacity building.

Chapter 38: ORGANIZING FOR SUSTAINABLE

DEVELOPMENT

To the existing UN system, the General Assembly as the supreme

deliberative and policymaking body, the Economic and Social Council

as the appropriate overseer of system-wide coordination reporting to the

General Assembly, the Secretary General as chief executive, and the
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technical agencies seeing to their special functions, Agenda 21

proposes to add a Commission on Sustainable Development to monitor

implementation of Agenda 21, reporting to the General Assembly

through ECOSOC. The Conference also recommended that the UN

Secretary-General appoint a high-level board of environment and

development experts to advise on other structural change required

in the UN system. The United Nations Environment Program

will need to develop and promote natural resource accounting and

environmental economics, develop international environmental law, and

advise governments on how to integrate environmental considerations

into their development policies and programs.

Chapter 39: INTERNATIONAL LAW

The major goals in international law on sustainable development should

include: the development of universally negotiated agreements that

create effective international standards for environmental protection,

taking account of the different situations and abilities of various countries;

an international review of the feasibility of establishing general rights

and obligations of nations as in the field of sustainable development;

and measures to avoid or settle international disputes in the field of

sustainable development.
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These measures can range from notification and talks on issues that might

lead to disputes, to the use of the International Court of Justice.

Chapter 40: INFORMATION FOR DECISION -MAKING

Calls on governments to ensure that local communities and resource users

get the information and skills needed to manage their environment and

resources sustainably, including application of traditional and indigenous

knowledge; more information about the status of urban air, fresh

water, land resources, desertification, soil degradation, biodiversity,

the high seas, and the upper atmosphere; more information about

population, urbanization, poverty, health, and rights of access to

resources. Information is also needed about the relationships of

groups, including women, indigenous peoples, youth, children and the

disabled with environment issues. Current national accounting reckons

environmental costs as “externalities.” Internalization of such costs,

the amortization of non-renewable resources, and the development of

indicators of sustainability all require not only new data but new

thinking.
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A.5 Millennium Development Goals (MDGs)

The goals and target are summarized in the following table5.

Table A.5: Briefing of Millennium Development Goals (MDGs)

1. Eradicate extreme poverty and hunger

• Halve, between 1990 and 2015, the proportion of people whose income is less
than one dollar a day

• Half the proportion of people who suffer from hunger between 1990 & 2015.

2. Achieve universal primary education

• Ensure that, by 2015, children everywhere, boys and girls alike, will be able
to complete a full course of primary schooling.

3. Promote gender equality and empower women

• Eliminate gender disparity in primary and secondary education preferably by
2005 and to all levels of education no later than 2015.

4. Reduce child mortality

• Reduce by two-thirds, between 1990 and 2015, the under-five mortality rate

5. Improve maternal health

• Reduce by three-quarters, between 1990 and 2015, the maternal mortality
ratio.

6. Combat HIV/AIDS, malaria and other diseases

• Have halted by 2015 and begun to reverse the spread of HIV/AIDS.

• Have halted by 2015 and begun to reverse the incidence of malaria and other
major diseases.

5https://unstats.un.org/unsd/mi/pdf/mdglist.pdf
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7. Ensure environmental sustainability

• Integrate the principles of sustainable development into country policies and
programmes and reverse the loss of environmental resources.

• Halve, by 2015, the proportion of people without sustainable access to safe
drinking water.

• By 2020, to have achieved a significant improvement in the lives of at least
100 million slum dwellers.
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8. Develop a global partnership for development

• Develop further an open, rule-based, predictable, non-discriminatory trading
and financial system

• Includes a commitment to good governance, development, and poverty
reduction – both nationally and internationally

• Address the special needs of the least developed countries

• Includes: tariff and quota free access for least developed countries’ exports;
enhanced programme of debt relief for HIPC and cancellation of official
bilateral debt; and more generous ODA for countries committed to poverty
reduction

• Address the special needs of landlocked countries and small island developing
States

• (through the Programme of Action for the Sustainable Development of Small
Island Developing States and the outcome of the twenty-second special session
of the General Assembly)

• Deal comprehensively with the debt problems of developing countries through
national and international measures in order to make debt sustainable in the
long term.

• In co-operation with developing countries, develop and implement strategies
for decent and productive work for youth.

• In co-operation with pharmaceutical companies, provide access to affordable,
essential drugs in developing countries.

• In co-operation with the private sector, make available the benefits of new
technologies, especially information and communications.
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A.6 SAARC Development Goals

Brief summary of SDGs are given in the following table6

Table A.6: Briefing of SAARC Development Goals

1. Eradication of Hunger Poverty

• Malnutrition in children under five years

• Malnutrition for overall population (in average intake)

2. Halve proportion of people in Poverty by 2010

• Percentage of people living on less than 1$ per day (PPP terms)

• Head Count poverty ratio based on nationally determined poverty line(s)

3. Ensure adequate nutrition and dietary improvement for the poor

• Percentage of the poor covered by various food support programmes.

• Micro-nutrient supplements e.g.% of people having access to Vitamin A,
iodized salt etc.

4. Ensure a robust pro-poor growth process

• Budgetary/fiscal expenditures for pro-poor growth sectors as % of GDP, and
as % of total government expenditures

• % of poor covered by micro-credit and similar programmes

• Reduction of Income/Consumption Inequality (Gini coefficient)

• Rate of growth of employment (disaggregated)

• Assets ownership by poor (quantifiable indicators to be developed)

Additional indicators – rate of increase of income/consumption of bottom
% of the population compared to top 20 % of the population

6http://sansad.org.in/SAARC Development Goals Report.pdf on 30 Oct 2017.

191



Appendices of Chapter 2

5. Strengthen connectivity of poorer regions and of poor as social groups

• Transport Connectivity for the Poor in Rural areas (e.g., length of rural
roads/availability of boats per 1000 population/average time/distance taken
to reach nearest road/major population centre)

• Communications Connectivity – % of people using telephone/cell phone

• % of rural population having access to electricity

• Representation of the excluded groups (dalits/tribals/indigenous groups) in
Local Governance.

• Mass media connectivity – percentage of people using TV and radio

6. Reduce social and institutional vulnerabilities of the poor, women,
and children

• % of children who are working

• Share of Women in Employment (wage/self/ organized/unorganized)

• Coverage or amount of public expenditure as % of GDP on Social Protection
for the Vulnerable Groups

• Early marriage (average age at marriage; % of girls married before legal age)

• Birth registration (% of children registered)

• Sex ratio at birth

7. Ensure access to affordable justice

• Average Time required in disposal of legal disputes

• Access to alternate dispute resolution.

• Access to free legal aid for the poor (marginalized groups)
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8. Ensure effective participation of poor and of women in anti-poverty
policies and programmes

• Percentage of women in local governments/ parliament/civil service etc.

• Gender Budgeting – Budgetary expenditures for Women/ Poor as % of total
budgetary amount.

9. Maternal health

• Maternal Mortality Ratio (MMR)

• Percentage of births covered by the Skilled Birth Attendants (SBA)

• Life expectancy of women as a ratio of life expectancy of men

• Age specific fertility rate of 15 to 24 years girls

10. Child health

• Immunisation coverage (measles can be a proxy)

• Under 5 mortality Rate (CMR)

• IMR 4. Neo-natal Mortality Rate

11. Affordable health-care

• Out of pocket expenditure on health as a % of total household expenditure

• Total government expenditure on health as a % of GDP

• % of budget allocated to primary health care vis a vis total health budget

• No. of doctors per 1000 of population

12. Improved hygiene and Public health

• % of population with access to safe drinking water

• % of population having access to sanitation

• Policies on health education (no. of programs, preventing and health
promoting, on communicable diseases e.g. HIVAID, TB and Malaria)

• Prevalence rate of HIVAIDS, TB and Malaria
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13. Access to primary/communal school for all children, boys and girls.

• %-age of children having access to primary schools by distance (physical or
time to be decided by respective countries)

• Gross Enrolment Rate/Net Enrolment Rate

• Public expenditure on education in terms of GDP

• Gender parity at primary and secondary level

14. Completion of primary education cycle

• Survival rates (along with drop out)

15. Universal functional literacy

• Adult literacy rate

16. Quality education at primary, secondary and vocational levels

• %-age of trained teachers

• Students teacher ratio (STR)

• %-age of schools with toilets for girls

17. Acceptable level of forest cover

• Percentage of forest cover

• Percentage or extent of community/social forest

18. Acceptable level of water and soil quality

• Chemical Fertilizers /pesticides consumption per ha of arable land

• Percentage of contaminated wells/water source
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19. Acceptable level of air quality

• arbon dioxide emissions (Metric tons per capita)

• Particulate matter (PM 2.5/10) in the major metropolitan centres

• Percentage of firewood in total energy mix

20. Conservation of biodiversity

• % and no. of protected areas out of the total land area (with management
plan)

• No. of protected species

21. Wetland conservation

• No. and % of protected wetland/Ramsar sites

22. Ban on dumping of hazardous waste, including radio-active waste

• Solid waste generation per capita (kg p.a)

• % of waste treated

• Regulatory framework for hazardous waste treatment in place.
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A.7 Transforming Our World: 2030 Agenda for

Sustainable Development

All the 17 goals are summarized in the following table7.

Table A.7: Brief Summary of Sustainable Development Goals for 2030

Goal 1. End poverty in all its forms everywhere

1.1 By 2030, eradicate extreme poverty for all people everywhere, currently measured
as people living on less than $1.25 a day

1.2 By 2030, reduce at least by half the proportion of men, women and children of
all ages living in poverty in all its dimensions according to national definitions

1.3 Implement nationally appropriate social protection systems and measures for
all, including floors, and by 2030 achieve substantial coverage of the poor and the
vulnerable

1.4 By 2030, ensure that all men and women, in particular the poor and the
vulnerable, have equal rights to economic resources, as well as access to basic
services, ownership and control over land and other forms of property, inheritance,
natural resources, appropriate new technology and financial services, including micro
finance

1.5 By 2030, build the resilience of the poor and those in vulnerable situations and
reduce their exposure and vulnerability to climate-related extreme events and other
economic, social and environmental shocks and disasters

1.a Ensure significant mobilization of resources from a variety of sources, including
through enhanced development cooperation, in order to provide adequate and
predictable means for developing countries, in particular least developed countries,
to implement programmes and policies to end poverty in all its dimensions

1.b Create sound policy frameworks at the national, regional and international
levels, based on pro-poor and gender-sensitive development strategies, to support
accelerated investment in poverty eradication actions.

7Downloaded from https://sustainabledevelopment.un.org/post2015/summit on 19/02/2018
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Goal 2. End hunger, achieve food security and improved nutrition and
promote sustainable agriculture

2.1 By 2030, end hunger and ensure access by all people, in particular the poor and
people in vulnerable situations, including infants, to safe, nutritious and sufficient
food all year round

2.2 By 2030, end all forms of malnutrition, including achieving, by 2025, the
internationally agreed targets on stunting and wasting in children under 5 years
of age, and address the nutritional needs of adolescent girls, pregnant and lactating
women and older persons

2.3 By 2030, double the agricultural productivity and incomes of small-scale food
producers, in particular women, indigenous peoples, family farmers, pastoralists
and fishers, including through secure and equal access to land, other productive
resources and inputs, knowledge, financial services, markets and opportunities for
value addition and non-farm employment

2.4 By 2030, ensure sustainable food production systems and implement resilient
agricultural practices that increase productivity and production, that help maintain
ecosystems, that strengthen capacity for adaptation to climate change, extreme
weather, drought, flooding and other disasters and that progressively improve land
and soil quality

2.5 By 2020, maintain the genetic diversity of seeds, cultivated plants and farmed
and domesticated animals and their related wild species, including through soundly
managed and diversified seed and plant banks at the national, regional and
international levels, and promote access to and fair and equitable sharing of benefits
arising from the utilization of genetic resources and associated traditional knowledge,
as internationally agreed

2.a Increase investment, including through enhanced international cooperation,
in rural infrastructure, agricultural research and extension services, technology
development and plant and livestock gene banks in order to enhance agricultural
productive capacity in developing countries, in particular least developed countries

2.b Correct and prevent trade restrictions and distortions in world agricultural
markets, including through the parallel elimination of all forms of agricultural export
subsidies and all export measures with equivalent effect, in accordance with the
mandate of the Doha Development Round
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2.c Adopt measures to ensure the proper functioning of food commodity markets
and their derivatives and facilitate timely access to market information, including
on food reserves, in order to help limit extreme food price volatility

Goal 3. Ensure healthy lives and promote well-being for all at all ages

3.1 By 2030, reduce the global maternal mortality ratio to less than 70 per 100,000
live births

3.2 By 2030, end preventable deaths of newborns and children under 5 years of age,
with all countries aiming to reduce neonatal mortality to at least as low as 12 per
1,000 live births and under-5 mortality to at least as low as 25 per 1,000 live births

3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria and neglected tropical
diseases and combat hepatitis, water-borne diseases and other communicable
diseases

3.4 By 2030, reduce by one third premature mortality from non-communicable
diseases through prevention and treatment and promote mental health and well-
being

3.5 Strengthen the prevention and treatment of substance abuse, including narcotic
drug abuse and harmful use of alcohol 3.6 By 2020, halve the number of global
deaths and injuries from road traffic accidents

3.7 By 2030, ensure universal access to sexual and reproductive health-care services,
including for family planning, information and education, and the integration of
reproductive health into national strategies and programmes

3.8 Achieve universal health coverage, including financial risk protection, access
to quality essential health-care services and access to safe, effective, quality and
affordable essential medicines and vaccines for all

3.9 By 2030, substantially reduce the number of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and contamination

3.a Strengthen the implementation of the World Health Organization Framework
Convention on Tobacco Control in all countries, as appropriate
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3.b Support the research and development of vaccines and medicines for the
communicable and non-communicable diseases that primarily affect developing
countries, provide access to affordable essential medicines and vaccines, in
accordance with the Doha Declaration on the TRIPS Agreement and Public Health,
which affirms the right of developing countries to use to the full the provisions in
the Agreement on Trade-Related Aspects of Intellectual Property Rights regarding
flexibilities to protect public health, and, in particular, provide access to medicines
for all

3.c Substantially increase health financing and the recruitment, development,
training and retention of the health workforce in developing countries, especially
in least developed countries and small island developing States

3.d Strengthen the capacity of all countries, in particular developing countries, for
early warning, risk reduction and management of national and global health risks

Goal 4. Ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all

4.1 By 2030, ensure that all girls and boys complete free, equitable and quality
primary and secondary education leading to relevant and effective learning outcomes

4.2 By 2030, ensure that all girls and boys have access to quality early childhood
development, care and pre-primary education so that they are ready for primary
education

4.3 By 2030, ensure equal access for all women and men to affordable and quality
technical, vocational and tertiary education, including university

4.4 By 2030, substantially increase the number of youth and adults who have relevant
skills, including technical and vocational skills, for employment, decent jobs and
entrepreneurship

4.5 By 2030, eliminate gender disparities in education and ensure equal access to
all levels of education and vocational training for the vulnerable, including persons
with disabilities, indigenous peoples and children in vulnerable situations

4.6 By 2030, ensure that all youth and a substantial proportion of adults, both men
and women, achieve literacy and numeracy
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4.7 By 2030, ensure that all learners acquire the knowledge and skills needed to
promote sustainable development, including, among others, through education for
sustainable development and sustainable lifestyles, human rights, gender equality,
promotion of a culture of peace and non-violence, global citizenship and appreciation
of cultural diversity and of culture’s contribution to sustainable development

4.a Build and upgrade education facilities that are child, disability and gender
sensitive and provide safe, non-violent, inclusive and effective learning environments
for all

4.b By 2020, substantially expand globally the number of scholarships available to
developing countries, in particular least developed countries, small island developing
States and African countries, for enrolment in higher education, including vocational
training and information and communications technology, technical, engineering and
scientific programmes, in developed countries and other developing countries

4.c By 2030, substantially increase the supply of qualified teachers, including through
international cooperation for teacher training in developing countries, especially least
developed countries and small island developing States

Goal 5. Achieve gender equality and empower all women and girls

5.1 End all forms of discrimination against all women and girls everywhere

5.2 Eliminate all forms of violence against all women and girls in the public and
private spheres, including trafficking and sexual and other types of exploitation

5.3 Eliminate all harmful practices, such as child, early and forced marriage and
female genital mutilation

5.4 Recognize and value unpaid care and domestic work through the provision of
public services, infrastructure and social protection policies and the promotion of
shared responsibility within the household and the family as nationally appropriate

5.5 Ensure women’s full and effective participation and equal opportunities for
leadership at all levels of decision-making in political, economic and public life
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5.6 Ensure universal access to sexual and reproductive health and reproductive
rights as agreed in accordance with the Programme of Action of the International
Conference on Population and Development and the Beijing Platform for Action
and the outcome documents of their review conferences

5.a Undertake reforms to give women equal rights to economic resources, as well
as access to ownership and control over land and other forms of property, financial
services, inheritance and natural resources, in accordance with national laws

5.b Enhance the use of enabling technology, in particular information and
communications technology, to promote the empowerment of women

5.c Adopt and strengthen sound policies and enforceable legislation for the
promotion of gender equality and the empowerment of all women and girls at all
levels

Goal 6. Ensure availability and sustainable management of water and
sanitation for all

6.1 By 2030, achieve universal and equitable access to safe and affordable drinking
water for all

6.2 By 2030, achieve access to adequate and equitable sanitation and hygiene for all
and end open defecation, paying special attention to the needs of women and girls
and those in vulnerable situations

6.3 By 2030, improve water quality by reducing pollution, eliminating dumping and
minimizing release of hazardous chemicals and materials, halving the proportion of
untreated wastewater and substantially increasing recycling and safe reuse globally

6.4 By 2030, substantially increase water-use efficiency across all sectors and ensure
sustainable withdrawals and supply of freshwater to address water scarcity and
substantially reduce the number of people suffering from water scarcity

6.5 By 2030, implement integrated water resources management at all levels,
including through transboundary cooperation as appropriate

6.6 By 2020, protect and restore water-related ecosystems, including mountains,
forests, wetlands, rivers, aquifers and lakes
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6.a By 2030, expand international cooperation and capacity-building support to
developing countries in water- and sanitation-related activities and programmes,
including water harvesting, desalination, water efficiency, wastewater treatment,
recycling and reuse technologies

6.b Support and strengthen the participation of local communities in improving
water and sanitation management

Goal 7. Ensure access to affordable, reliable, sustainable and modern
energy for all

7.1 By 2030, ensure universal access to affordable, reliable and modern energy
services

7.2 By 2030, increase substantially the share of renewable energy in the global energy
mix

7.3 By 2030, double the global rate of improvement in energy efficiency

7.a By 2030, enhance international cooperation to facilitate access to clean energy
research and technology, including renewable energy, energy efficiency and advanced
and cleaner fossil-fuel technology, and promote investment in energy infrastructure
and clean energy technology

7.b By 2030, expand infrastructure and upgrade technology for supplying modern
and sustainable energy services for all in developing countries, in particular least
developed countries, small island developing States, and land-locked developing
countries, in accordance with their respective programmes of support

Goal 8. Promote sustained, inclusive and sustainable economic growth,
full and productive employment and decent work for all

8.1 Sustain per capita economic growth in accordance with national circumstances
and, in particular, at least 7 per cent gross domestic product growth per annum in
the least developed countries
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8.2 Achieve higher levels of economic productivity through diversification,
technological upgrading and innovation, including through a focus on high-value
added and labour-intensive sectors

8.3 Promote development-oriented policies that support productive activities,
decent job creation, entrepreneurship, creativity and innovation, and encourage the
formalization and growth of micro-, small- and medium-sized enterprises, including
through access to financial services

8.4 Improve progressively, through 2030, global resource efficiency in consumption
and production and endeavour to decouple economic growth from environmental
degradation, in accordance with the 10-year framework of programmes on
sustainable consumption and production, with developed countries taking the lead

8.5 By 2030, achieve full and productive employment and decent work for all women
and men, including for young people and persons with disabilities, and equal pay
for work of equal value

8.6 By 2020, substantially reduce the proportion of youth not in employment,
education or training

8.7 Take immediate and effective measures to eradicate forced labour, end modern
slavery and human trafficking and secure the prohibition and elimination of the
worst forms of child labour, including recruitment and use of child soldiers, and by
2025 end child labour in all its forms

8.8 Protect labour rights and promote safe and secure working environments for
all workers, including migrant workers, in particular women migrants, and those in
precarious employment

8.9 By 2030, devise and implement policies to promote sustainable tourism that
creates jobs and promotes local culture and products

8.10 Strengthen the capacity of domestic financial institutions to encourage and
expand access to banking, insurance and financial services for all

8.a Increase Aid for Trade support for developing countries, in particular least
developed countries, including through the Enhanced Integrated Framework for
Trade-Related Technical Assistance to Least Developed Countries

8.b By 2020, develop and operationalize a global strategy for youth employment and
implement the Global Jobs Pact of the International Labour Organization
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Goal 9. Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation

9.1 Develop quality, reliable, sustainable and resilient infrastructure, including
regional and transborder infrastructure, to support economic development and
human well-being, with a focus on affordable and equitable access for all

9.2 Promote inclusive and sustainable industrialization and, by 2030, significantly
raise industry’s share of employment and gross domestic product, in line with
national circumstances, and double its share in least developed countries

9.3 Increase the access of small-scale industrial and other enterprises, in particular
in developing countries, to financial services, including affordable credit, and their
integration into value chains and markets

9.4 By 2030, upgrade infrastructure and retrofit industries to make them
sustainable, with increased resource-use efficiency and greater adoption of clean
and environmentally sound technologies and industrial processes, with all countries
taking action in accordance with their respective capabilities

9.5 Enhance scientific research, upgrade the technological capabilities of industrial
sectors in all countries, in particular developing countries, including, by 2030,
encouraging innovation and substantially increasing the number of research and
development workers per 1 million people and public and private research and
development spending

9.a Facilitate sustainable and resilient infrastructure development in developing
countries through enhanced financial, technological and technical support to African
countries, least developed countries, landlocked developing countries and small
island developing States

9.b Support domestic technology development, research and innovation in developing
countries, including by ensuring a conducive policy environment for, inter alia,
industrial diversification and value addition to commodities 9.c Significantly increase
access to information and communications technology and strive to provide universal
and affordable access to the Internet in least developed countries by 2020
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Goal 10. Reduce inequality within and among countries

10.1 By 2030, progressively achieve and sustain income growth of the bottom 40 per
cent of the population at a rate higher than the national average

10.2 By 2030, empower and promote the social, economic and political inclusion of
all, irrespective of age, sex, disability, race, ethnicity, origin, religion or economic or
other status

10.3 Ensure equal opportunity and reduce inequalities of outcome, including by
eliminating discriminatory laws, policies and practices and promoting appropriate
legislation, policies and action in this regard

10.4 Adopt policies, especially fiscal, wage and social protection policies, and
progressively achieve greater equality

10.5 Improve the regulation and monitoring of global financial markets and
institutions and strengthen the implementation of such regulations

10.6 Ensure enhanced representation and voice for developing countries in decision-
making in global international economic and financial

institutions in order to deliver more effective, credible, accountable and legitimate
institutions

10.7 Facilitate orderly, safe, regular and responsible migration and mobility
of people, including through the implementation of planned and well-managed
migration policies

10.a Implement the principle of special and differential treatment for developing
countries, in particular least developed countries, in accordance with World Trade
Organization agreements

10.b Encourage official development assistance and financial flows, including
foreign direct investment, to States where the need is greatest, in particular least
developed countries, African countries, small island developing States and landlocked
developing countries, in accordance with their national plans and programmes

10.c By 2030, reduce to less than 3 per cent the transaction costs of migrant
remittances and eliminate remittance corridors with costs higher than 5 per cent
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Goal 11. Make cities and human settlements inclusive, safe, resilient and
sustainable

11.1 By 2030, ensure access for all to adequate, safe and affordable housing and
basic services and upgrade slums

11.2 By 2030, provide access to safe, affordable, accessible and sustainable transport
systems for all, improving road safety, notably by expanding public transport, with
special attention to the needs of those in vulnerable situations, women, children,
persons with disabilities and older persons

11.3 By 2030, enhance inclusive and sustainable urbanization and capacity
for participatory, integrated and sustainable human settlement planning and
management in all countries

11.4 Strengthen efforts to protect and safeguard the world’s cultural and natural
heritage

11.5 By 2030, significantly reduce the number of deaths and the number of people
affected and substantially decrease the direct economic losses relative to global gross
domestic product caused by disasters, including water-related disasters, with a focus
on protecting the poor and people in vulnerable situations

11.6 By 2030, reduce the adverse per capita environmental impact of cities, including
by paying special attention to air quality and municipal and other waste management

11.7 By 2030, provide universal access to safe, inclusive and accessible, green and
public spaces, in particular for women and children, older persons and persons with
disabilities

11.a Support positive economic, social and environmental links between urban, peri-
urban and rural areas by strengthening national and regional development planning

11.b By 2020, substantially increase the number of cities and human settlements
adopting and implementing integrated policies and plans towards inclusion, resource
efficiency, mitigation and adaptation to climate change, resilience to disasters,
and develop and implement, in line with the Sendai Framework for Disaster Risk
Reduction 2015-2030, holistic disaster risk management at all levels

11.c Support least developed countries, including through financial and technical
assistance, in building sustainable and resilient buildings utilizing local materials
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Goal 12. Ensure sustainable consumption and production patterns

12.1 Implement the 10-year framework of programmes on sustainable consumption
and production, all countries taking action, with developed countries taking the
lead, taking into account the development and capabilities of developing countries

12.2 By 2030, achieve the sustainable management and efficient use of natural
resources

12.3 By 2030, halve per capita global food waste at the retail and consumer levels
and reduce food losses along production and supply chains, including post-harvest
losses

12.4 By 2020, achieve the environmentally sound management of chemicals and
all wastes throughout their life cycle, in accordance with agreed international
frameworks, and significantly reduce their release to air, water and soil in order
to minimize their adverse impacts on human health and the environment

12.5 By 2030, substantially reduce waste generation through prevention, reduction,
recycling and reuse

12.6 Encourage companies, especially large and transnational companies, to adopt
sustainable practices and to integrate sustainability information into their reporting
cycle

12.7 Promote public procurement practices that are sustainable, in accordance with
national policies and priorities

12.8 By 2030, ensure that people everywhere have the relevant information and
awareness for sustainable development and lifestyles in harmony with nature

12.a Support developing countries to strengthen their scientific and technological
capacity to move towards more sustainable patterns of consumption and production

12.b Develop and implement tools to monitor sustainable development impacts for
sustainable tourism that creates jobs and promotes local culture and products
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12.c Rationalize inefficient fossil-fuel subsidies that encourage wasteful consumption
by removing market distortions, in accordance with national circumstances,
including by restructuring taxation and phasing out those harmful subsidies, where
they exist, to reflect their environmental impacts, taking fully into account the
specific needs and conditions of developing countries and minimizing the possible
adverse impacts on their development in a manner that protects the poor and the
affected communities

Goal 13. Take urgent action to combat climate change and its impacts*

13.1 Strengthen resilience and adaptive capacity to climate-related hazards and
natural disasters in all countries

13.2 Integrate climate change measures into national policies, strategies and planning

13.3 Improve education, awareness-raising and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning

13.a Implement the commitment undertaken by developed-country parties to
the United Nations Framework Convention on Climate Change to a goal of
mobilizing jointly $100 billion annually by 2020 from all sources to address the
needs of developing countries in the context of meaningful mitigation actions and
transparency on implementation and fully operationalize the Green Climate Fund
through its capitalization as soon as possible

13.b Promote mechanisms for raising capacity for effective climate change-related
planning and management in least developed countries and small island developing
States, including focusing on women, youth and local and marginalized communities

* Acknowledging that the United Nations Framework Convention on Climate
Change is the primary international, intergovernmental forum for negotiating the
global response to climate change.

Goal 14. Conserve and sustainably use the oceans, seas and marine
resources for sustainable development

14.1 By 2025, prevent and significantly reduce marine pollution of all kinds, in
particular from land-based activities, including marine debris and nutrient pollution

14.2 By 2020, sustainably manage and protect marine and coastal ecosystems to
avoid significant adverse impacts, including by strengthening their resilience, and
take action for their restoration in order to achieve healthy and productive oceans
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14.3 Minimize and address the impacts of ocean acidification, including through
enhanced scientific cooperation at all levels

14.4 By 2020, effectively regulate harvesting and end overfishing, illegal, unreported
and unregulated fishing and destructive fishing practices and implement science-
based management plans, in order to restore fish stocks in the shortest time feasible,
at least to levels that can produce maximum sustainable yield as determined by their
biological characteristics

14.5 By 2020, conserve at least 10 per cent of coastal and marine areas, consistent
with national and international law and based on the best available scientific
information

14.6 By 2020, prohibit certain forms of fisheries subsidies which contribute
to overcapacity and overfishing, eliminate subsidies that contribute to illegal,
unreported and unregulated fishing and refrain from introducing new such subsidies,
recognizing that appropriate and effective special and differential treatment for
developing and least developed countries should be an integral part of the World
Trade Organization fisheries subsidies negotiation

14.7 By 2030, increase the economic benefits to Small Island developing States and
least developed countries from the sustainable use of marine resources, including
through sustainable management of fisheries, aquaculture and tourism

14.a Increase scientific knowledge, develop research capacity and transfer marine
technology, taking into account the Intergovernmental Oceanographic Commission
Criteria and Guidelines on the Transfer of Marine Technology, in order to improve
ocean health and to enhance the contribution of marine biodiversity to the
development of developing countries, in particular small island developing States
and least developed countries

14.b Provide access for small-scale artisanal fishers to marine resources and markets

14.c Enhance the conservation and sustainable use of oceans and their resources by
implementing international law as reflected in UNCLOS, which provides the legal
framework for the conservation and sustainable use of oceans and their resources,
as recalled in paragraph 158 of The Future We Want.
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Goal 15. Protect, restore and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat desertification, and halt
and reverse land degradation and halt biodiversity loss

15.1 By 2020, ensure the conservation, restoration and sustainable use of terrestrial
and inland freshwater ecosystems and their services, in particular forests, wetlands,
mountains and drylands, in line with obligations under international agreements

15.2 By 2020, promote the implementation of sustainable management of all types
of forests, halt deforestation, restore degraded forests and substantially increase
afforestation and reforestation globally

15.3 By 2030, combat desertification, restore degraded land and soil, including
land affected by desertification, drought and floods, and strive to achieve a land
degradation-neutral world

15.4 By 2030, ensure the conservation of mountain ecosystems, including their
biodiversity, in order to enhance their capacity to provide benefits that are essential
for sustainable development

15.5 Take urgent and significant action to reduce the degradation of natural habitats,
halt the loss of biodiversity and, by 2020, protect and prevent the extinction of
threatened species

15.6 Promote fair and equitable sharing of the benefits arising from the utilization
of genetic resources and promote appropriate access to such resources, as
internationally agreed

15.7 Take urgent action to end poaching and trafficking of protected species of flora
and fauna and address both demand and supply of illegal wildlife products

15.8 By 2020, introduce measures to prevent the introduction and significantly
reduce the impact of invasive alien species on land and water ecosystems and control
or eradicate the priority species

15.9 By 2020, integrate ecosystem and biodiversity values into national and local
planning, development processes, poverty reduction strategies and accounts

15.a Mobilize and significantly increase financial resources from all sources to
conserve and sustainably use biodiversity and ecosystems
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15.b Mobilize significant resources from all sources and at all levels to finance
sustainable forest management and provide adequate incentives to developing
countries to advance such management, including for conservation and reforestation

15.c Enhance global support for efforts to combat poaching and trafficking of
protected species, including by increasing the capacity of local communities to
pursue sustainable livelihood opportunities

Goal 16. Promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build effective,
accountable and inclusive institutions at all levels

16.1 Significantly reduce all forms of violence and related death rates everywhere

16.2 End abuse, exploitation, trafficking and all forms of violence against and torture
of children

16.3 Promote the rule of law at the national and international levels and ensure
equal access to justice for all

16.4 By 2030, significantly reduce illicit financial and arms flows, strengthen the
recovery and return of stolen assets and combat all forms of organized crime

16.5 Substantially reduce corruption and bribery in all their forms 16.6 Develop
effective, accountable and transparent institutions at all levels

16.7 Ensure responsive, inclusive, participatory and representative decision-making
at all levels

16.8 Broaden and strengthen the participation of developing countries in the
institutions of global governance

16.9 By 2030, provide legal identity for all, including birth registration 16.10 Ensure
public access to information and protect fundamental freedoms, in accordance with
national legislation and international agreements

16.a Strengthen relevant national institutions, including through international
cooperation, for building capacity at all levels, in particular in developing countries,
to prevent violence and combat terrorism and crime

16.b Promote and enforce non-discriminatory laws and policies for sustainable
development
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Goal 17. Strengthen the means of implementation and revitalize the
global partnership for sustainable development Finance

17.1 Strengthen domestic resource mobilization, including through international
support to developing countries, to improve domestic capacity for tax and other
revenue collection

17.2 Developed countries to implement fully their official development assistance
commitments, including the commitment by many developed countries to achieve
the target of 0.7 per cent of ODA/GNI to developing countries and 0.15 to 0.20
per cent of ODA/GNI to least developed countries; ODA providers are encouraged
to consider setting a target to provide at least 0.20 per cent of ODA/GNI to least
developed countries

17.3 Mobilize additional financial resources for developing countries from multiple
sources

17.4 Assist developing countries in attaining long-term debt sustainability through
coordinated policies aimed at fostering debt financing, debt relief and debt
restructuring, as appropriate, and address the external debt of highly indebted poor
countries to reduce debt distress

17.5 Adopt and implement investment promotion regimes for least developed
countries

Technology

17.6 Enhance North-South, South-South and triangular regional and international
cooperation on and access to science, technology and innovation and enhance
knowledge sharing on mutually agreed terms, including through improved
coordination among existing mechanisms, in particular at the United Nations level,
and through a global technology facilitation mechanism

17.7 Promote the development, transfer, dissemination and diffusion of
environmentally sound technologies to developing countries on favourable terms,
including on concessional and preferential terms, as mutually agreed

17.8 Fully operationalize the technology bank and science, technology and innovation
capacity-building mechanism for least developed countries by 2017 and enhance the
use of enabling technology, in particular information and communications technology
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Capacity-building

17.9 Enhance international support for implementing effective and targeted capacity-
building in developing countries to support national plans to implement all the
sustainable development goals, including through North-South, South-South and
triangular cooperation

Trade

17.10 Promote a universal, rules-based, open, non-discriminatory and equitable
multilateral trading system under the World Trade Organization, including through
the conclusion of negotiations under its Doha Development Agenda

17.11 Significantly increase the exports of developing countries, in particular with a
view to doubling the least developed countries’ share of global exports by 2020

17.12 Realize timely implementation of duty-free and quota-free market access
on a lasting basis for all least developed countries, consistent with World Trade
Organization decisions, including by ensuring that preferential rules of origin
applicable to imports from least developed countries are transparent and simple,
and contribute to facilitating market access

Systemic issues

Policy and institutional coherence

17.13 Enhance global macroeconomic stability, including through policy
coordination and policy coherence

17.14 Enhance policy coherence for sustainable development

17.15 Respect each country’s policy space and leadership to establish and implement
policies for poverty eradication and sustainable development Multi-stakeholder
partnerships

17.16 Enhance the global partnership for sustainable development, complemented
by multi-stakeholder partnerships that mobilize and share knowledge, expertise,
technology and financial resources, to support the achievement of the sustainable
development goals in all countries, in particular developing countries
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17.17 Encourage and promote effective public, public-private and civil society
partnerships, building on the experience and resourcing strategies of partnerships

Data, monitoring and accountability

17.18 By 2020, enhance capacity-building support to developing countries, including
for least developed countries and small island developing States, to increase
significantly the availability of high-quality, timely and reliable data disaggregated
by income, gender, age, race, ethnicity, migratory status, disability, geographic
location and other characteristics relevant in national contexts

17.19 By 2030, build on existing initiatives to develop measurements of progress
on sustainable development that complement gross domestic product, and support
statistical capacity-building in developing countries
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B.1 Caste-based Occupations

S.No. Caste S.No. Caste
1 Brahman (priest and teacher) 13 Darzi (seamster)
2 Bhat (family bard and genealogist) 14 Kumhar (Porter)
3 Kyasth (accountant) 15 Mahajan (Tradesman)
4 Sunar (Gold Smith) 16 Teli (Oil presser)
5 Mali (Florist) 17 Dhobi (washerman)
6 Kachhi (vegetable grower) 18 Dhanuk (mat maker)
7 Lodha (rice grower) 19 Chamar (leather worker)
8 Barhai (carpenter) 20 Bhangi (Sweeper and cesspool cleaner)
9 Nai (Barber) 21 Faqir (hereditary beggar)
10 Kahar (water-bearer) 22 Manihar (a glass bangle seller)
11 Gadariya (shepherd) 23 Dhuna (a coton carder)
12 Bharbhunja (grain parcher) 24 Tawaif (Mohammedan dancing gil)

Table B.1: Various castes in ‘Jajmani’ system
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