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Foreword

In the last half of the 20th century, twin issues of development and protection of environment
emerged from the collective concerns and aspirations of people. The development policy as
it evolved emphasised different approaches at different times. Initially emphasis was on
promoting more productive agriculture and industrialization, which in late 1970’ shifted
to education, health, nutrition, sanitation and employment for the poor. Focus in 1980’
shifted to structural adjustment which essentially means market-oriented reforms and less
involvement of government in economic decisions. Globally most countries made significant
progress both in GDP and HDI measures, but the overall development record faces two
major criticisms, first, the benefits of development have been distributed unevenly with
number of extremely poor and malnourished people remained high, and in some areas have
increased. Second, the world is facing the negative impact of development on environment
and the on existing social structures, Decline of forests, water systems and rural resource
bases have caused hardships to people in general and traditional societies in particular.
Pollution, traffic congestion, poor quality of water and sewer infrastructure has become the
common problems of big cities throughout the world. Therefore, the development which
protects environment and that advances social justice has emerged a new paradigm which
essentially is Sustainable Development.

Sustainable Development is a development that satisfies the needs of the present without
comprising the ability of future generation to satisfy theirs. The essence of sustainable
development is to define viable schemes combining the economic, social and environmental
aspects of human activity. These must be taken care of by individuals, corporate and
communities for long-lasting balance between the three. Development to be sustainable
must ensure people access to water, education, health, employment and freedom from
hunger and malnutrition and social services to the common man. It is the rational
management of human, natural and economic resources that aims to satisfy the essential
needs of humanity in the long term.

The stress on natural resources and environment damages if unchecked may result in collapse
of the essential eco-system. The Uttrakhand tragedy explains to what extent the eco-system
has become fragile and what harm the misplaced development strategies can cause to the
environment. Innovations in use and exploration/search for new resources like new form of
renewal energy such as wind, solar and geothermal is the need of the day.

Hence through research, debate and discussions, the rational management of human, natural
and economic resources which aims to satisfy the essential needs of humanity in the long
run needs to be emphasised upon.

The present book is one such initiative of Teerthanker Mahaveer University. The book has
weaved together the thoughts and ideas of prominent academicians, industrialists and
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government officials. We are indeed grateful to all of them for contributing their valuable
thoughts towards this academic endeavour. The research papers have covered the different
dimensions of the theme of Sustainable Development, which I am sure will generate interest
in the readers of book.

Prof. R. K. Mirttal

Professor, University School of Management Studies &
Director - Development, GGS Indraprastha University, New Delhi
Former Vice Chancellor, Teerthanker Mahaveer University, Moradabad



Preface

It is not the strongest of the species that survive, nor most intelligent, but the one that is most
responsive to change.

— Charles Darwin

Talking about resilient eco system is not a utopian thinking or a figment of imagination as
such. After all, the key concern of all the governments, publics, and institutions is to leave
a legacy for our future generations wherein they are not deprived of the natural resources
mandatory for sustenance of life on this mother earth. For this, we need to be adaptive to
innovation, foresight, and adaprability. Sustainability is not an overnight job or a defined
quantitative objective. Rather, it is an ongoing process and every actor of the environment
has to assume responsibility to change and even more, become responsive to change.

The thought to bring out this edited book was promoted by Prof. R K Mittal, the then and
founder Vice Chancellor of Teerthanker Mahaveer University, which emerged from an
International Conference on "Sustainable Development - Challenges, Issues and Practices”
on 22-23 March 2013 organised by the university. The enthusiastic response towards this
topic further solidified the notion that people in general are concerned about the health of
the planet and well-being of its inhabitants.

Subsequent to this conference, myself and my colleague Vaishali Dhingra were entrusted to
compile the book on the subject. Having done focused research in the area of green supply
chain management, I got impetus to weave together thought-provoking papers on the
topic of this global concern from a wide spectrum of contributors. My own perspective of
the topic is presented in the form of an article "Towards Sustaining Sustainability: An
Overview" attempting to detail the nitty-gritty of various perspectives and tools of sustainable
development for a wider understanding of the subject.

Teerthanker Mahaveer University being aware of its corporate and social responsibility of
spreading concern and awareness about such issues of pertinence, patronised the compilation
and publication of this book. The book also reflects the vision of the Founders of the
University, their orientation and commitment towards creating and sustaining a better
society.

I am sure that writings in the book shall be of larger interest to the society.

PROF. RAKESH KUMAR MUDGAL
Vice Chancellor
Teerthanker Mahaveer University
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Towards Sustaining Sustainability: An Overview

Prof. Rakesh Kumar Mudgal*

Human life works in wonderful ways; wherein at some point of time, it works just for survival,
or looks for support, thereon aims at stability, success and superiority, subsequently works for
sustaining of superiority, and then comes a stage it strives for sustainability. Joseph Epstein once
said, "We do not choose to be born. We do not choose our parents, or the country of birth. We do
not, most of us, choose to die; nor do we choose the time and conditions of our death. But within
this realm of choicelessness, we choose how we live. " In all these perspectives, from survival to
sustainability, the consequences of human endeavours mostly emanate from ‘how ' we make
choices while ereating and consuming products and services, whether aiming at conservation or
exploitation of resources. Nature and its systems mostly aim at conservation thus supporting
sustainability. To emphasize on the point, we can rely upon the words of Albert Einstein who
said, "Look deep into nature, and then you will understand everything better.”

Keywords: Zero-waste, Sustainable Development, Green Technologies

INTRODUCTION

The first building block of any endeavor towards achieving sustainability has to be that of
zero-waste. Zero-waste implies that we make efforts to recycle everything that we can and
compost the entire organic fraction of the waste produced. This makes it imperative for all
levels to focus on waste management. By and large, it is seen that a state that effectively
manage its waste is able to provide services such as health, education or transportation in
better manner. Believing and practicing the Indian Ethos of ‘Conservation of Resources, most
Indians the moment they got off from bed in the morning used to do the prayer “O mother
carth forgive me for the waste I am going to impose on you today.” It was practiced to
promote sustainability and to believe that such initiatives empower all to make giant strides
towards sustainability in their own lives and communities. However, today’s consumption
oriented economic development has casted its shadow on mother earth through the way
communities are imposing their footprint on the ecosystem. At the same time, adoption of

* Vice Chancellor, Teerthanker Mahaveer University, Moradabad.
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cleaner technologies and techniques that are leveraged collectively with the kind of
intellectual resources we have, offer hosts of opportunities through which we can really
design, develop and deploy models of sustainable development.

SUSTAINABLE DEVELOPMENT

In recent years, sustainable development has occupied an important place in discussions,
debates and decision making at international, national and individual levels in communities
and corporates. The concept of Sustainable Development was first brought in active
deliberations at the World Commission on Environment and Development in 1987, while
setting the agenda for mitigating the risk associated with the climate change and global
warming. An integrated concept of sustainable development emerged in the report ‘Our
Common Future' issued by the World Commission on Environment and Development. This
included systems and effective citizen participation in decision making, providing solutions
for the tensions arising from disharmonious developments, respecting the obligation to
preserve the ecological environment, and fostering long-term stability of business (WCED,
1987). At the same time, the Commission also called for industry action to accept social
responsibility, establish company policy and comply with the laws and requirements of the
country in which they operate. This concept was crystallized as an integrated approach to
policy and decision making in which environmental protection and long-term economic
development were seen not as incompatible entities, but complementary to one another.
Accordingly, for any business to be sustainable, it must aim for the pursuit of economic
prosperity, ecological/environmental quality and social equity simultaneously. This calls for
a paradigm shift from the traditional business model of single bottom line (where businesses
are run solely for profits) towards the Triple Bottom Line Model (Elkington, 1999), wherein
long term maintenance of systems requires balancing environmental, economic and social
considerations.

In the present scenario, industrial activities are perceived as major contributors to fast
deteriorating state of our natural environment. Almost all aspects of commercial endeavors
under the cover of so called economic growth have incalculably shadowed the very concept
of equality and social development.

Adoption of cleaner manufacturing technologies and techniques that support sustainable
development will not only help to maintain an efficient and effective management of natural
resources but also re-use of used resources. Since very focus of sustainable development
implies economic growth coupled with social development and environmental protection,
which essentially calls for maintaining a harmonious balance between meeting human
needs to raise the standard of living and improved lifestyles with a feeling of well-being on
one hand and preserving natural environment and ecosystem on the other hand, ensuring
the existence of the present as well as future generations.

Sustainable development has been defined in many ways, such as:

1. Sustainable development is the development that meets the needs of present without
compromising the ability of future generations to meet their own needs (World
Commission on Environment and Development, 1987);
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2. Sustainable development is an economic policy, which teaches that society can make
the appropriate allocation of resources between environmental maintenance,
consumption and investment. (Duncan, 1992).

3. This umbrella term is not limited to physical values, economic development, material
flows and physical environmental improvements, but also includes the social well-
being and quality of people’s lives (Elkington, 1999).

4. Sustainability has been defined as the goal of sustainable development, which focuses
on economic and social developments that protect and enhance the natural
environment and social equity (Diesendorf, 2000).

5. The concept of sustainable development provides a framework for the efficient use of
resources, effective development of infrastructure, protection and enhancement of
quality of life, economic or business development along with protecting the
environment (Atkisson and Hatcher, 2001).

6.  Energy consumption, substitution of polluting fuels by eco-friendly energy sources,
reduction of packaging and other wastes, green cover, effective water harvesting and
use, eco-friendly agriculture, re-use of wastes of manufacturing, protection of
endangered species, etc., are some of the dimensions of sustainable development

(Khandwalla, 2008).

From the above definitions it is clear that sustainable development is a multifaceted subject,
bringing together diverse issues and implies different things to different people. For some,
sustainability and sustainable development are about collective values and related choices,
and therefore may be considered as a political issue. Others say sustainability is about water
and food, shelter and energy. It is about how people hope to become rich and secure
prospects of good health. Also, it is about the decisions and agreements of world leaders
and their actions on what needs to be done for prosperity, peace and the planet. It is also
about how to make business decisions that consider the long term future of the economy,
ecology and equity, i.e. social wellbeing of all communities. Converting all these needs into
plans, policies, practices, procedures, plants, and products and services poses great challenge
for businesses. Protection of bio-diversity in terms of fauna and flora, species and genetic
diversity, all of which are the vital foundation for life, also forms an important aspect of
sustainable development. Hence, capacity and culture building for such an integrated and
futuristic thinking is a key task for business community in general and manufacturing in
particular. Appropriate technological interventions and innovations can greatly help in this
direction. It is an established fact that technology is a critical agent of transformation in
terms of changing lifestyles, preferences, consumption pattern, attitudes and behavior, and
has its increased role in envisioning and realizing a sustainable world. Essentially, technologies
for sustainability must live and work in a way that protects the environment, enhances
social fairness and promotes economic equality for present as well future generations. It
should be able to resolve conflict and create product and services that are instrumental in
creating a caring society.
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SUSTAINABLE DEVELOPMENT APPROACHES

Several approaches and frameworks have been developed to help achieve sustainable
development, each of which aims to find superior ways and means for efficient use of
resources, minimize pollution and waste. A brief review on some of them is discussed
below.

Green Technologies

Green technologies are most appropriate framework for environmental protection, disaster
prevention and mitigation of associated risks, since these are core environmental issues.
Technologies are interdisciplinary, which give prime consideration to natural resources,
relationship between socicties and the environment, economy and culture. Green technology
promotes critical thinking and problem solving approach that are essential to conservation
of natural resources and consequences of climate changes. Green Technology seeks to focus
on local issues employing such an approach that maximize benefits and minimize risks.

Lean Production

Lean production is a system that is devoted to enhance competiveness through continuous
improvement and elimination of all forms of waste, consequently reducing environmental
footprints of business processes and thus supports sustainable development. Lean production
systems can safely be considered as complementary to environmental performance as they
help in lowering the marginal cost of pollution reduction. Further, good housekeeping
practices, which are integral part of lean production systems, hold great potential to improve
environmental performance of the firms if implemented properly.

Cleaner Production

Cleaner production as introduced by UNEP in 1989, is an integrated approach for reducing
environmental impacts from processes, products and services by using better management
strategies, methods and tools. As opposed to the end-of-the pipe solutions, which have
resulted from the philosophy of clean up, whereas clean production seeks to prevent the
pollution at its source itself. Introduction of cleaner production into the companies’
management systems is vital to alleviate the environmental problems. For successful
introduction and effective implementation of cleaner production management tools and
techniques, training of manpower in their application would help in making desired progress
in environmental improvement. It is quite pertinent to state that inadequate technical
expertise of a domain as vital as environment results only in limited participation by
stakeholders in the conservation and improvement initiatives.

According to Fresner (1998), cleaner production is an interdisciplinary approach that offers
wide range of options, such as:

®  good housekeeping with materials and energy

® training of employees
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®  berter logistics
® improvement in data availability and the communication between departments

®  substitution of raw and auxiliary materials with less harmful ones or ones that can be
used more efficiently or can be recycled internally or externally

®  modifications of products to eliminate production steps with large environmental
impact

®  process modifications to minimize waste and emissions
® internal recycling

® introduction of waste into external recycling networks

Eco-labeling

Eco-labeling is a regulatory scheme supported by governments to increase consumer
awareness and promote the use of eco-friendly products in the country. The scheme basically
encourages a cradle-to-grave approach. It has some potential for aiding buyers identify
organizations, materials and products that are environment friendly. Various countries have
their own specific labeling schemes such as EU Ecolabel for the European Union, Blue
Angel and Green Dot in Germany, and Ecomark in India and Japan.

An earthen pot has been chosen as the logo for the ‘Ecomark’ scheme in India. Under this
scheme, incentives are provided to manufacturers and importers to reduce adverse
environmental impact of products; reward genuine initiatives by companies to reduce adverse
environmental impact of their products; assist consumers to become environmentally
responsible in their daily lives by providing information that would incorporate
environmental factors in their purchase decisions; encourage citizens to purchase products
which have less harmful environmental impacts; improve the quality of the environment
and encourage the sustainable management of resources (Jain and Kaur, 2004).

Eco-efficiency
Eco-efficiency means producing more goods and services with less energy and fewer natural
resources. This approach primarily aims at the conservation of the resources. OECD (1998)
defined eco-efficiency as the efficiency with which ecological resources are used to meet
human needs.

Mickwitz et al. (2006) reported that as a concept, eco-efficiency has its roots in business
world, where it has been described as a combination of economic and ecological efficiency
expressed by the ratio:

Economic Value (added)

Environmental impact (added)

Eco-efficiency =
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This equation suggests that eco-efficiency can be improved by reducing the environmental
impact added while maintaining or increasing the value of output produced.
Also, Schmidheiny (1992) expressed eco-efficiency as:

Value

Resource use + Pollution

Eco-efficiency =

Interpreting the above equation, it is clear that the eco-efficient businesses are better able to
simultaneously meet cost, quality, and performance goals, reduce environmental impacts,
and conserve valuable resource. Hence, eco-efficient businesses get more value out of their
raw materials as well as produce less waste and less pollution.

Total Quality Environmental Management (TQEM)

TQEM is a key theme that has evolved within green manufacturing area, emphasizes waste
minimization and process efficiency through empowerment of employees, continuous
improvement, customer focus and supplier involvement. It is a managerial philosophy,
rather than a hard core technology or program, with a number of tenets. TQEM is considered
to be similar to Enterprise Resource Management (ERM), which focuses on an integrated
approach to the reduction and elimination of all wastes associated with the design,
manufacture and/or disposal of goods (Rao, 2004).

Closed-loop Manufacturing

Closed-loop manufacturing is one of the internal measures that intends designing and
developing the manufacturing processes such that there is no negative environmental impact
while manufacturing of products, thereby improving the environmental performance of
the internal supply chain. It is an essential part of source-reduction and remanufacturing

philosophy.

Reverse Logistics

Reverse logistics stands for all the operations related to the reuse of used products. It entails
return of materials, components and products back into the forward logistics chain. In
other terms, it is a way to get the most out of the residual assets, thus making it as one of
the most environmentally conscious approach. Reverse logistics can also be termed as the
systematic process of collecting products or parts from the point of consumption for capturing
value, possible recycling, remanufacturing or disposal. Reverse logistics practices enable
organizations to take a cradle-to-grave approach to their products and help them to move
away from one-time use and throw philosophy to identification of value in used products.
These practices are also the components of eco-efficiency. Concern of sustainability demands
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vast reduction in resource use and waste generation, for which focus on the following R

Approach is required:

1. Recycle: Recovering resource from the waste streams and reutilizing them in the
manufacturing process.

2. Reuse: Packaging material and some products that can be reused after repair or
modification.

3. Redesign: Redesigning a product or a process in ways that improve performance, resource
use efficiency, and reduce wastes.

4., Remanufacturing: When products are designed to be easily dismantled at end-of-life so as
to re-utilize components that have a life longer than the product itself.

5. Reprocess: Processing waste material in order to recover valuable resources or to convert
these into valuable by-products.

6. Recover: Processing waste, during the process, to recover valuable raw materials and
energy, which can be recycled or sold in open market.

7. Reincarnate: Converting a discarded product into a new product through appropriate
processing.

8. Relocate: Safe disposal of waste in a manner that serves some productive propose.

9. Replace: Products, processes, sources of energy, raw materials with more eco-friendly
ones.

10. Reduce: Consumption of raw material, energy, and utilities (increase resource use
efficiency).

11. Return to Nature: Treatment of waste to render it bio-degradable and benign

1SO 14000 - Environmental Management System

In order to improve the environmental performance of businesses, industries in particular
and others in general, the International Organization for Standards (ISO), has come out
with a series of international standards on environmental management known as 1ISO 14000,
Some of the critical areas this standard addresses are:

Framework and guidelines for environmental management systems
Environmental aspect and impact assessment of products and processes
Environmental auditing

Evaluation of environmental performance of products and processes
Eco-labeling

Life Cycle Assessment

Extended Producer’s Responsibility

Extended Producer’s Responsibility is an approach in which original manufacturer, and
not the customer, is responsible for the safe handling, dumping and disposal of returned
products, as used products come to be recycled or remanufactured. Original manufacturers
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adopt this approach not only due to legal compulsions bur also owing to variety of economic,
environmental, or competitive reasons, and possibly it will become a competitive necessity
soon.

Design for Environment (DfE)

Meeting out the growing demand for improving environmental performance calls for efficient
designing of products for effective environmental management over the product life cycle.
Some of the strategies for ‘Design for Environment’ are:

®  To reduce the amount of raw materials

®  Design the product to accommodate multiple future users
®  Design the product to enable casy repair

®  Design the product for easy disassembly

®  Design the product to enable ease in recycling

®  Design for energy efficiency (Reduce the energy that will be necessary to use/operate

the product)
®  Design for case in re-manufacturing
®  Hazardous material use minimization

®  Design for case for disposability

Environmental Performance Indicators (EPI)

In order to improve the environmental performance, it is essential to identify the indicators
and bring about improvement adopting appropriate strategies. An indicative list of some of
the EPIs is given below, whose regular measurement; monitoring and continual improvement
shall help in achieving sustainable development.

®  Air pollution

®  Consumables consumption including auxiliary materials
e  Consumption of other sources of energy

®  Eco-literacy of employees

®  Electricity consumption

®  Fuel consumption

®  Hazardous waste generated

®  Noise pollution

®  Packaging material cost

®  Quantity of used oil generated
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Quantity of water harvested
Quantity of water treated
Quantity of water used

Raw material consumption

Recycling and reuse levels (Use of recycled and renewable materials)

Solid waste generated

Volume of other types of waste produced

®  Wastewater generated

Supplementary Green Business Practices

Some other business practices that have great potential for achieving sustainable development
are:

®  Assignment of roles and responsibilities with respect to environmental programs
®  Balanced scorecard approach for environmental performance measurement

®  Benchmark environmental performance

®  Carbon trading initiatives

®  [Lco-labeling of products

®  [Engage in continuous improvement of its environmental performance

®  Enhancing eco-literacy of workforce

®  Environmental accounting

®  [Establishment of recycling/waste disposal procedures

® Inclusion of environmental criteria in the performance reviews of employees

®  Integrated usage of information and communication technologies

®  Internal and external environmental audits

®  Life Cycle Assessment (LCA) to prevent pollution over the entire life of the products

®  Proactive environmental policy beyond compliance to minimum legislative
requirements

° Public environmental reporting
®  Recovery of the company’s end-of-life products
®  Safe handling and storage of products and materials

®  Sctting of environmental improvement plans and quantifiable environmental objectives
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System of segregating garbage at source
Use of renewable and alternative sources of energy

Use of waste material of other companies

CONCLUSION

It is a hard fact that a nation in order to satisfy its economic and social needs has to depend
on natural resources that are not only limited but also depleting very fast. However, adoption
of policies and practices of sustainable development in thought, action and spirit across
cultures and continents really holds the key for providing dignified living conditions wherein
the principle of equity among and between present and future generations is ensured while
using environmental, economic and social resources. Furthermore, it has enormous potential
to guarantee that the plants, pashu-pakshi (animals and birds), people and planet do not
suffer as a result of economic activity.
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Renewable Energy for India’s Energy Security

Dr PC Maithani*

Human activities have a major impact on nature. Envivonmental externalities of energy
production and consumption irvespective of production technologies can be broadly summed up
in two categories of costs, first, the damage caused to health and the envivonment by emissions of
pollutants having local andlor regional impacts and the second, costs resulting from the impact
of climate change attributable to emissions of greenhouse gases. The major source of environment
externalities in fossil fuel-based power generation is environmental damage from fossil fuels
extraction and use. European Union has defined fuel cycle externalities as "the costs imposed on
society and the environment that are not accounted for by the producers and consumers of energy,
r.e. that are not included in the market price. They include damage to the natural and built
environment, such as effects of air pollution on health, buildings, crops, forests and global
warming; occupational disease and accidents; and reduced amenity from visual intrusion of
plant or emissions of noise. Traditional economic assessment of fuel cycles has tended to ignore
these effects. " As an example, pollution emitted by fossil fuel-fired power plants during power
generation is known to result in harm to both people and the environment. In this background,
renewable energy bas a major vole to play in moving towards creating a sustainable energy base
that is envivonmentally benign. It not only protects nature from human induced interferences
but also helps in achieving sustainable development.

INTRODUCTION

Energy has always been an important ingredient for the economic and social progress of
human society. There exists a strong two-way relationship between economic development

and energy consumption, as the growth hinges on the availability of cost-effective energy
sources. Now the supply of energy has become more global in nature, with massive supply
chains and huge investments.

Director, Ministry of New and Renewable Energy

" hupi/fexterne.jrc.es/overview. himl
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ENERGY REQUIREMENTS OF INDIA

An important aspect of India’s energy future is its heavy dependence on imported energy in
the medium term. As per the projections made in the Integrated Energy Policy (IEP),
India’s primary energy supply will need to increase by 4-5 times and its electricity generation
capacity by 6-7 times to their 2003-04 levels to deliver a sustained growth rate of 9%
through 2031-32. Commercial energy supply would need to grow faster at about 6.8%
annually. Power generation capacity would need to increase to 9,60,000 MW by 2031-
32. Imports are projected to increase to about 58-67% for difference types of energies by

2031-32 as per the IEP (Table 1).

TABLE 1: ENERGY REQUIREMENT FOR 9% GROWTH UP TO 2031-32

Fuel Energy Range of Assumed Range of | Import (%)
Use in Requirement Domestic Imports
2009-10 in Scenarios Production
Oil (Mt) 149 397-556 35 362-520 91-94
Natural Gas & 55 125-235 100 25-135 20-57
CBM (Mtoe)
Coal including 263 860-1296 560 300-736 35-57
Lignite (Mote)
Total Energy 467 1667-2077 695 972-1382 58-67
supplies (Mtoe)

MTOE = Million tonnes of Oil Equivalent

As is evident, the import levels are likely to be a multiple of the present toral energy supply
and in all major fuels. This implies exposure to supply and price risk.

In this background energy security concerns have become paramount for India. The World
Energy Assessment (ITASA 2012) report defines a nation’s energy security as “protection
from disruptions of energy systems that can jeopardize nationally vital energy services.”
Literature review provides numerous definitions and interpretations of energy security.
World Energy Assessment (UNDP 1999) report defines energy security as — the continuous
availability of energy in varied forms in sufficient quantities at reasonable prices. Broadly
energy security is elaboration of “protection from disruptions” and “vital energy systems.”
The planning commission of India in the integrated energy policy report has defined energy
security as: “The country is energy secure when we can supply lifeline energy to all our
citizens as well as meet their effective demand for safe and convenient energy to satisfy
various needs at affordable costs at all times with a prescribed confidence level considering
shocks and disruptions that can be reasonably expected.”™

Energy services have always remained in focus of successive Indian governments that has
resulted in the expansion of the energy infrastructure within the country. India has seen a
steady expansion in total energy use during the past six decades, with a sufficient shift
taking place from non-commercial to commercial energy sources. India’s commercial energy

Planning Commission of India “Integrated Energy Policy report™.
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use increased 21 times and the power generation capacity went up by 87 times during the
past 60 years. In 2011-12, the total commercial energy supply (TCES) was 537 million
tons of oil equivalent (mtoe)® as compared to about 26 mtoe in 1953-54." Similarly, the
installed capacity at the beginning of the first five year plan was 2.3 GW which increased to
223.4 GW by March 2013." However, energy deficit levels have remained consistently
high in recent years with supply trailing requirement by an estimated 8-10%.° It may be
mentioned that while supporting around 16% of the world population, India’s share in
world energy use and electricity consumption is only 4.2% and 3.5% respectively.” The
per capita energy use at around 0.58 toe is far below that of industrialized countries, and,
more importantly, is almost only a third of the world average (figure 1).* Further, even with
the huge growth in energy consumption projected over the next two decades, per capita
consumption in 2032 is seen as being only 74% of the world average in 2003.” India has
very low per capita energy and electricity consumption, and also CO2 emission (Figure 1).

20
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® Per Capila Energy in loe  m Per Capila Electricity in MWh = Per Capita CO2 emmission int CO2

Source: 1EA Key World Energy Statistics 2012
FIGURE 1: ENERGY STATISTICS

Renewable energy assumes significant in the context of national energy security. There are
a number of concerns. Hydroclectricity generation is facing difficulties on various fronts
including financial, social, and environmental. Nuclear power programme is falling behind
schedule due to various reasons including anti-nuclear protests. Energy services never had
actual pricing policy, it was rather governed by various considerations and huge energy
subsidies have always remained a matter of concern for successive governments. These apart,
India has already made voluntary commitments of reducing emission intensity of its GDP

* Planning Commission 2013 heepi//planningcommission.nic.in/plans/planrel/ 1 2thplan/pdfivol_2.pdf

* Planning Commission 2002: http://planningcommission.nic.in/plans/planrel/fiveyr/10th/volume2/v2_ch7_3.pdf
% Ministry of Power

Central Electricity Authority, All India Electricity Statistics , General Review 2012,

7 BP BP Statistical Review of World Energy (June 2012) and IEA Key World Energy Statistics 2012,

" IEA Key World Energy Staristics 2012,

As estimated in the Integrated Energy Policy Report 2006.
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by 20-25% from 2005 levels by 2020. In this background renewable energy is considered
central to the future energy system that is secure and sustainable.

RENEWABLE ENERGY

Renewable energy is an important part of India’s plan not only to add new capacity but also
to increase energy security, address environmental concerns, and lead the massive market
for renewable energy. Development of indigenous and distributed renewable energy sources
increase energy security by diversifying supply, reducing import dependence, and mitigating
fuel price volatility. Further, renewable energy is the obvious choice for meeting commitments
to reduce its carbon intensity. The core drivers of development and deployment of new and
renewable energy in India include: (a) lesser dependence on energy imports through a
diverse and sustainable fuel-mix; (b) augment energy supply; (c) fuel switching to reduce
fossil fuel consumption; and (d) provide access to energy services in unelectrified rural
arcas. The positive environmental impact of renewable energy is also a key consideration.

India is endowed with significant renewable energy potential. There have been a number of
estimates about renewable energy potential in the country. In the year 2010 a world Bank
report had estimated that around 70 GW of renewable energy in wind, biomass, and small
hydro power can be harnessed at a price of less than T 6 / kWh."" This price is competitive
with the marginal cost of electricity generation. In addition, India is receiving solar radiation
sufficient to generate 50 MW/ Sq. Km. using solar photovoltaic and solar thermal energy.
The potential is expected to significantly increase with technological and efficiency
improvements combined with cost reduction. This apart, there exists vast potential, yet to
be quantified, for harnessing ocean energy including off-shore wind.

The most important legislative development which has stimulated the recent growth in
renewable power is the Electricity Act of 2003."" The Act requires state electricity regulatory
commissions to specify Renewable Purchase Obligations (RPOs) and also fix renewable
resource specific feed-in-tariff. In line with the Act, all major States have notified RPOs
ranging from 1% to 10% of total electricity consumption. In addition solar specific renewable
purchase obligations, starting with 0.25% in the first phase of the Mission and leading to
3% by 2022 have also been introduced for creating a nationwide renewable energy market.
Further, a market based instrument ‘Renewable Energy Certificate’ has also been introduced
to assist states in meeting their RPO obligations in a cost effective manner.

Renewable energy has done well. In the last few years there has been a tremendous growth
in renewables capacity, up from 3% in 2006 to 13% in 2013, primarily led by wind, but
solar has now made its presence felt. There is optimism for the future for both. The projections
made in the 12" Five Year Plan document suggests that by 2030 the share of renewable

' Unleashing the Potential of Renewable Energy in India | A World Bank Study: online: heep://www.esmap.org/

sites/esmap.org/files/India-Study WEB_Final.pdf
Electricity Act 2003: online htep://www.powermin.nic.in/acts_notification/electricity_act2003/preliminary.htm
Planning Commission, 12 Five Year Plan: online htp://planningcommission.nic.in/plans/planrel/12thplan/

pdf/12fyp_vol2.pdf
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energy in installed capacity and electricity mix will be around 33 percent and 16 percent
respectively.'” The document does not mention the absolute numbers, however, from the
perspective of reaching around 750 GW installed capacity by 2030, the renewable energy
installed capacity by then could be pegged at around 250 GW. Going by the trends and
also global surge for technology improvement, renewable energy share as projected in 12
Five Year Plan document appears not only to be achievable, but could be surpassed.

Disparity in electricity access is a major concern. Still around 78 million houschold uses
kerosene for meeting lighting requirement (figure 2). There are great disparities in electricity
access among the states. For instance, while in states like Bihar, Assam, Uttar Pradesh,
Odisha, and Jharkhand, the houschold electrification level is strikingly low at under 40
percent, in states like Delhi, Chandigarh, Tamil Nadu, Punjab, and Andhra Pradesh, the

houschold electrification level is over 90 percent.
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FIGURE 2: HOUSEHOLDS BY MAIN SOURCE OF LIGHTING

Over the period, decentralized distributed renewable energy based initiatives of communities
have started making profound impact in some of the areas. There exists a variety of options.
If a beginning is made to meet the basic lighting energy needs only, the task in hand would
be to provide lighting energy services at the subsistence level to around 75 million rural
houscholds which at present are dependent on kerosene. Suppose an amount of T 10,000 is
spent on providing a reasonably good-quality solar home lighting system with 2-3 lighting
points plus additional points for occasional fans and mobile charging, the total investment
required for covering 75 million un-electrified houscholds will be around ¥ 75,000 crore.
In case the government provides 30% financial support, the total financial burden on the
government will be ¥ 22,500 crore. If compared with the normative under-recovery on
around 9 million tonnes of kerosene per year distributed through the Public Distribution
System, onetime investment on providing solar energy-based basic lighting service is less
than the total subsidy out go in a year. Thus with three year of kerosene subsidy it would be
possible to saturate the country with solar home lighting systems, even if these were provided
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free of cost. This also will have economic spill over in terms of developing a robust domestic
industry, and a network of skilled manpower for repair and maintenance. If instead of only
solar, other renewable energy based options such as biomass, hydro etc are also deployed,
total investment in achieving universal lighting and also electricity generation for productive
economic activity in rural areas would be much less.

The long term agenda for renewable energy development in India should undoubtedly be
fostering competition, private investment, and power for all. Alongside renewable energy
regulation in India is comparatively a recent phenomenon, and in fact only six years have
passed since the comprehensive framework for renewable power under the Electricity Act
2003 was put-in place. The present stage can be termed take-off stage, and the growth of
around 20% per year can be termed excellent, as it is higher than the current growth of the
power sector in the country.

Globally, renewable energy policy domain is not seen in isolation. Its large scale penetration
depends on the mainstream energy policies. Think tanks across the world suggests policy
directions that include: (a) phasing out all subsidies for fossil fuels and nuclear energy;
(b) internalizing the external (social and environmental) costs of energy production through
‘cap and trade’ emissions trading; (c) establishing legally binding targets for renewable
energy and combined heat and power generation; (d) reforming electricity markets by
guaranteeing priority access to the grid for renewable power generators; and (e) increasing
rescarch and development budgets for renewable encrgy.

Historically, India has initiated systematic programmes for renewables including research
and development. However, the fast progress across the world has melted the national
boundaries in terms of technology adoption and implementation. Currently, renewable
energy is experiencing vibrancy all across. Formulation of appropriate policies, technological
innovations and human skills development programmes are under way. While policy and
budgetary support for renewable energy has progressively increased over the years, particularly
for large scale grid connected power, some critical gaps remain in the areas of decentralized
distributed generation, access to capital, technology development & adaptation, innovation
induction, and strategies to up-scale deployment. Apart from budgetary resources, private
investment, the National Clean Energy Fund, has created an opportunity to think beyond
the budget, and to create new instruments, strategies and pathways for renewable energy.

On India energy future, the following observations could be made:

1. Growing energy requirement coupled with high level of government expenditure will
push energy sector reform and will lead to higher level of private participation;

2. Over the period with increasing energy import, energy related interests will become
of paramount important in India’s foreign policy and diplomacy. Climate change may
also be another such area;

3.  Efforts will be directed towards reducing dependence on global energy markets and
the focus would be on overseas energy asset creation in the form of buying oil & coal
field. Government of India’s policies will progressively encourage her citizens to increase
their overseas presence in energy asset holding;
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4. Despite of best efforts, right intentions and also unconditional support from
government, the share of nuclear energy may not increase significantly in the country’s
energy mix. This will be primarily due to international geo-political conditions that
may put one or another kind of barriers for India;

5. Setting up of large hydro power plants would remain a difficult choice, primarily due
to environmental considerations; and

6. In end all roads and efforts towards fuel diversification will lead to renewable energy
development. Were the trends continue renewable energy will become financially
competitive in many of the areas and economically competitive for broad spectrum
renewable.

CONCLUSION

In any scenario, renewable energy development will remain strategic from the point of view
of long-term energy supply security, decentralization of energy supply particularly for the
benefit of the rural population, environmental benefits and sustainability.

Dr PC Maithani, during his professional career has worked on different aspects of renewable
energy programmes and policies. Dr Maithani was Visiting Fellow with TERI for a year in 2006
and also visiting Faculty at TERI University in 2013. He holds a doctorate in Physics and
Postgraduate Diploma in Public Policy and Management from the Indian Institute of Management,
Bangalore. He has contributed many papers and articles and authored a book 'Renewable Energy
in the Global Context'



Sustainable Development?

Dr Promode Kant’

INTRODUCTION

Sustainable development is perhaps the most used term today. Almost every world leader
talks of sustainable development. Listen to any speech by the UN Secretary General and
you would find this term repeated at least a dozen times. Newspapers are full of it. Planners
present everything they design as a key to sustainable development. Foresters and
environmentalists swear by sustainability. On any given day in Delhi you may count at
least a score of conferences that highlight the need for sustainability. Indeed we are steeped
in it. It is something Indian culture has always emphasized. What does this really mean?
Before we go further let us see what development is.

DEVELOPMENT

At its very core, development is the satisfaction of human needs and aspirations. This is the
key objective of development. There are, of course, other aspects of development but they
centre around these fundamentals. In our country the basic needs of almost two third of
our countrymen — for food, clothing, shelter, jobs — are not being met. Besides these essentials,
people aspire for an improved quality of life. Meeting these needs and aspirations is what
development is all about.

Human beings are, however, also not very smart at drawing lines when it comes to aspiring
higher quality of life. Living standards that go beyond the basic minimum are sustainable
only if our consumption standards take long-term sustainability into account. But most of
us live beyond the ecological means, for instance in the manner in which we use the fossil
energy. What we call our needs are often only perceived needs which are socially and
culturally determined rather than truly the needs of individuals, the self. Sustainable

* Director, Institute of Green Economy, Noida

On the onset of the International Conference on 'Sustainable Development - Challenges, Issues and Practices’

on March 22, 2013 in TMU in his keynote address
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development requires the promotion of values that limit our needs, and hence consumption,
within the bounds of what is ecologically possible, and something to which not only the
entire humanity but the entire living world can hope for. You may have noticed that I speak
not just of the needs of human beings but of the entire living world on this planet. There
are philosophical reasons for it and some of the greatest philosophers have spoken of this
space being not just for us but for all manifestations of life. But today I will speak not of
philosophy but of practicality. All life forms are connected to each other in an extraordinary
complex web, the web of life, and there is simply no existence of human life outside this
web. For human society to survive and prosper, the entire web of life has to survive and
prosper.

SUSTAINABLE LIVING AND DEVELOPMENT

Sustainable living was a key message to the households by Lord Mahaveer — what we know
as the Fourteen Pledges for the Houscholds. In their material essence these pledges act to
limit the consumption by individuals of almost everything imaginable, limiting the
consumption of plants, of food items, of milk products and of jaggery, of cloths and of
shoes, of vehicles and of unnecessary travel, even of excessive bathing. Easily it is one of the
finest and most refined examples of demand side sustainability.

In those days gone by demand-side management would generally force supply-side
management to fall in line because both demand and supply were limited geographically.
But today we would need to ensure sustainable supplies also separately even if we somehow
make our demands sustainable by following the ideal path of Lord Mahaveer because of
deep and intense interconnectivity across markets, big and small unless, of course, the
entire world begins following these ideals of sustainable living. And this is where your role
as future managers and future leaders come in the forefront. You are now expected to lead
not only through your personal conduct by limiting your consumption as much as possible
but also through making the production processes sustainable. So you have a duty towards
self as consumer and a duty towards the society for whom you are going to produce goods
and services to consume.

Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs. Its two key concepts
are:

1. The concept of ‘needs’, and
2. The concept of limitations on the environment’s ability to meet present and future
needs.

Development involves a transformation of both the economy and the society but it can
only be sustained over long periods if our policies ensure greater equity in access to resources
and in the distribution of costs and benefits within and across generations.

Meeting essential needs depends in part on quickening our pace of growth, and sustainable
development clearly requires economic growth in places where such needs are not being
met and not merely where such growth is possible for reasons of access to resource, skills
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and finances. But growth by itself is not enough. High levels of productive activity and
widespread poverty can coexist, and can endanger the environment. Hence sustainable
development requires that societies meet human needs both by increasing productive
potential and by ensuring equitable opportunities for all.

An increase in population would inevitably increase pressure on resources and slow the rise
in living standards in areas where deprivation is widespread. Sustainable development can,
therefore, only be pursued if population increases do not exceed the increases in the productive
potential of the ecosystem. A society may also compromise its ability to meet the essential
needs of its people in the future — by overexploiting resources, for example., The direction of
technological developments may solve some immediate problems but could lead to even
greater ones. Large sections of the population may also be marginalized by such developmental
activities.

Technology is often a critical input in enhancing sustainability through increased
productivity. Enhancing food productivity in food deficient countries is one example which
often overrides all other considerations. Genetic manipulation is an example of human
intervention in natural systems for a positive purpose but it can have negative consequences.
In the past such interventions were slow, small in scale and hence their impact limited.
Today’s interventions are more drastic in scale and impact, and more threatening to life-
support systems both locally and globally. This need not happen. At a minimum, sustainable
development must not endanger the natural systems that support life on Earth: the
atmosphere, the waters, the soils, and the living beings.

Growth has no pre-set limits in terms of population or resource use beyond which we know
for sure that we cannot proceed. Different limits hold for the use of energy, materials,
water, and land and these limits are highly dependent on a range of locality factors. In other
words, these limits are geographically defined. Many of these limits will manifest themselves
in rising costs and diminishing returns, rather than in the form of any sudden loss of a
resource base. You may continue to see the resource base around you and feel that the
limits are far away. Fossil fuel is one example. In the 1970s there was a feeling that the fossil
fuel resources would vanish by the end of the 20" century. But with new discoveries of
petroleum and natural gas, those limits have been pushed forward by decades or even more.
But, obviously, from this one cannot, and should not, surmise that there are no limits to
the use of fossil fuels. Its extraordinarily dangerous outcome in the form of climate change
is for us to see already.

The accumulation of knowledge and the development of technology can enhance the carrying
capacity of the resource base. Sustainability requires that long before these limits are reached,
we must act to reduce their consumption so that the resource never vanishes and its
advantages are available to our succeeding generations, too.

Economic growth involves changes in ecosystems and all ecosystems everywhere cannot be
preserved in virgin condition. We may have to sacrifice forests in several places to mining,
road and habitat infrastructure, ports and airports. The damage done could be managed if
we are able to create similar resources, not just trees alone, elsewhere. Harvesting trees is
not a crime. It has its place if it is planned and the effects on soil and moisture conservation
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and on biodiversity have been incorporated in decision making, Renewable resources need
to be harvested so that the harvest is always less than the growth and regeneration. Also
these resources renew themselves not in isolation but as part of the overall web of life and
therefore in harvesting the ecosystem needs should also be kept in focus.

In the case of non-renewable resources like coal, petroleum, natural gas and other minerals
the existing stocks are finite and their discoveries in various parts of the earth are not
inventions, they do not change the overall availability and any exploitation is going to
reduce the stock. Bur this should not imply a complete ban on their use. In this case their
sustainable use means using these resources judiciously so that their use benefits not only
the current generation but also enriches the beneficial capital stock for the succeeding
generations. Technological advances should also be focussed in a direction that reduces the
need for these resources in future and developing alternatives as in the case of renewable
energies. What is popularly called the three R of environmental protection — reduce, reuse
and recycle should be the governing principle for ensuring the sustainability of non-renewable
resource utilization.

As all of you must be well aware the international treaty on biodiversity conservation, called
the Convention on Biological Diversity, is a very important step in the direction of making
development less painful for the future of this world. This came into existence at the same
time as the UNFCCC - the treaty on climate change — at Rio de Janeiro and has evolved
consistently since then. Development tends to reduce their diversity of species in surrounding
ecosystems. And species, once extinct, are not renewable. The loss of plant and animal
species can greatly limit the options of future generations; so sustainable development
requires the conservation of plant and animal species.

CONCLUSION

All over the world development has taken a toll of the air we breathe in and the water that

flows in our river. We do not have to go far to see what we have done to our rivers. Most
resemble sewage drains more than life giving rivers ancient India was so celebrated for.
Sustainable development requires that the adverse impacts on the quality of air, water, and
other natural elements are minimized so as to sustain the ecosystem’s overall integrity.

Sustainable development is a transformative process that should look at not merely the
resources but bring deep changes in the way in which we think of our surroundings, not as
something to take away from but as someone who is deserving of our gift of concern. For in
showing concern for our environment we actually show concern for ourselves first and
foremost.

Dr Promode Kant is the Foundation Member at FAOS5 Asia Pacific Forest Policy Think Tank
and Director at Institute of Green Economy. Institute of Green Economy (IGREC) has been set up
with the aim of helping evolve a path of economic development that leaves as little negative
impacts on the earth and its environment as possible, even as it brings the humanity quickly out of
the vicious circle of poverty. IGREC has been registered as a Non-profit Society in order to promote
research and development of projects and programmes in the field of climate change mitigation &
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adaptation and it works in close collaboration with international organisations like UNED FAO
and ITTO as also with the central and state governments of India.

Dr Kant has served Indian Forest Services, Government of India for 31 years and was educated at
FRI University, Dehradun. He has done Doctor of Philosophy (PhD on, Climate change and

forestry).

He is also the founder member of FAOS Asia Pacific Forest Policy Think Tank. His areas of
expertise and concern include Climate Change, Sustainability, REDD Plus Sustainable Forest
Management, Environmental Laws and Policy, Mentoring young professionals in climate change
and forestry, Ecological economics, Ecological Restoration, Ecological Assessment, Carbon Biodiversity,
Natural Resource Management, Forest Carbon Sustainable Development, Forestry Carbon
Management, Environmental Awareness, CDM and Carbon Footprinting.

The above article is the key note address delivered by him in the two day International Conference
in Teerthanker Mahaveer University on “Sustainable Development- Challenges, Issues and Practices”
held on March 22-23, 2013



Uttarakhand— Sustainable Development Need of the
Hour

Prof. Krishna Kumar Pande*

INTRODUCTION

The recent disaster in the higher catchment area of Uttarakhand resulting in loss of life and
damage to valuable natural resources has indeed been shocking to one and all. While the
news was flooded with the rescue operation of the tourists, what remains thereafter is a
great task difficult to be completed alone; the rehabilitation of local residents.

At this moment, it is important to work as a team and share responsibilities to re-build the
important region with an immediate aim of rehabilitating the local people to ensuring
connectivity to the remote villages for movement of goods, food and other material. Also
important from a strategic reason is the way we look at alternate roads to reach our border
in case of a conflict; the present situation shows that we are ill prepared to face any untoward
incidents on this border.

Case of Uttarakhand

The country and the world was witness to how the people were helpless in front of nature
and therefore it brings into focus the need of a balance between nature and human beings,
between need and greed, between development and protection of nature.

One common picture was that of the temple escaping unscratched while constructions in
the surrounding region being wiped out in the fury of nature. The temple could escape
with little damage because of its location which was strategic as it was at a point between
the two sides through which the glacier lines passed. It could be that when the temple was
first located the glaciers might have been beyond the temple location. One question that

Professor and Dean Academics, Director International Affairs and Director, Internal Quality Assurance Cell,
Teerthanker Mahaveer University, Moradabad.
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comes to the mind is when the temple could be constructed at the location when there
were no construction equipments and no roads why were no houses built in the region.
This question needs to be debated thoroughly while the reconstruction of Uttarakhand is
planned. Lessons from the present calamity should be kept in mind while rebuilding the
region and should be a point of reference for all Himalayan states- the Himalayan region
should be developed, on sustainable basis not following the present model as in the rest of
the country.

The case of Uttarakhand can be considered as a warning from nature to the destruction that
has been done which brings into front the significance of sustainability of the Himalayan
ecosystem to ensure ecological security of the entire Indian sub-continent.

Most of the hill stations were developed during British period, located at elevations of over
2000 m above mean sea level. The hill stations were developed as places for recreation,
leisure, education and summer capital to take advantage of the climate and scenic beauty.
Majority of them were planned for pedestrian use. I remember my childhood in Nainiral
when we would walk miles to reach school or go from place to place as public transport was
limited. Unfortunately this changed with time and there has been a massive unplanned
construction, especially after the formation of the State when many of the set rules were
changed locally. The hill stations became focal points of administration increasing the
pressure on the limited land holdings that the hill stations have.

With the formation of the State of Uttarakhand, the increasing pressure for development
through tourism as a source of livelihood makes sustainable development of hill areas more
imperative. The need therefore is to preserve the natural beauty and spectacular landscapes,
and re-plan the complete development with a long term perspective of reducing the stresses
in natural as well as built environments.

Though sustainable development was accepted as the key objective of development strategies
since the seventies environmental degradation has been witnessed in large scale with increased
construction activity more so after the formation of the Srate.

When Nainital witnessed the landslide in 1880 burying around 150 people the British
officials took a complete study of the reasons behind the landslide and a handbook was
published for maintenance of Nainital including the danger zones where construction was
banned. Unfortunately the same has been forgotten with time. However we need to revisit
the detail evaluation done and need to draw strategies from the present loss of lives.

Preventing the Calamity

It is important to remember the myth of Ganga coming down to earth from the heavenly
world. King Bhagiratha, anxious to restore his ancestors, undertakes rigorous penance and is
eventually granted the prize of Gangas descent from heaven. However, since her turbulent force
would also shatter the earth, Bhagiratha persuades Shiva in his abode on Mount Kailash to receive
Ganga in the coils of his tangled hair and break her fall. Ganga descends, is tamed in Shiva’s
locks, and arrives in the Himalayas. The myth hides an important lesson-falling water needs
cushion.
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While planning any construction in a water catchment region the design is carried out
taking into consideration a 1 in 100 year flood data. The present flood information, as
available, does not show that the flood was a one in 100 years, which means that there
would be a higher level of calamity if we get a rainfall/discharge of a one in 100 year flood.
A point to note is that if this cloudburst over Uttarakhand resulted in the devastation what
will happen if we get a one in 100 year flood discharge. Compare this with the Ganga
getting lost in the cushion like Shiva’s matted hair.

For the Himalayas, it is important to build the natural cushion with mighty trees which
may grow several hundred feet tall, have their roots spreading deep into the soil and keeping
the soil intact. This is important to keep holding the earth together like a mesh. Had there
been thick forest along the route the devastation would have been lesser.

The calamity brings into fore the issues of sustainable development in Uttarakhand which
should include conserving the precious natural resources, the fragile ecology, impose
constraints on uncontrolled construction and uncontrolled mining in river stream near
habitats, while at the same time improvement in the quality of life of people with controlled
tourism activities.

Therefore the first act of reconstruction must start with widespread aforestation. A special
task force should be developed to carry out massive aforestation, should be carried out with
local people made responsible for the activities which will also give them a source of livelihood.
Though, the benefit of the aforestation would take decades, but that has to be the focal
point for the sustainable rebuilding of Uttarakhand. Already villagers have started their
effort in the past with some forests being handed over to their local GODs thus ensuring no
felling of trees in their neighborhood, since the survival of the local people is dependent on
the land, forest and water.

Being strategically located we need to keep people in the region and not allow the migration
to comfortable regions at the foothills. The static and floating population should be fixed
and there should be no increase in the population in the sensitive region as also the movement
of vehicles which have been affecting the hills due to heavy loads being carried which are
creating pressures not measureable in real time.

A complete rethink therefore has to be done. To meet the needs of the day hill stations also
need to be developed for increased economic activity. However, we should plan the region
for leisure with nature, good educational institutes, and health hubs in addition to religious
tourism in real sense with road not reaching every point. Also important would be to
reopen and manage the old trekking routes. Had these routes been open and maintained
lot of rescue operation could have been done through the routes that were traditionally
used by the local population and whenever there were road blocks.

At the same time, it is important to take steps to prevent future re-occurrence of such
calamities for which the following is suggested:

®  Undertake a complete survey of the catchment and use remote sensing data and GPS
to resurvey all catchments for prevention of such occurrence in the future.
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®  Plotcritical points needing prevention or action and ensure the work starts immediately
after monsoon and is completed before next monsoon and make this an annual event.

®  To accomplish the rehabilitation and restoration a high powered task force on the
pattern of the Delhi Metro with resourceful construction companies be employed to
ensure work is done in a time bound manner.

®  Demarcate danger zone and no construction zones in the entire state to ensure future
safety of human life.

®  Immediately take a Zero tolerance policy on construction, etc. along and within the
rivers and rivulets.

®  Take a complete re-think on all works under progress in the national interest. Where
they need to be stopped the loss is less as compared to the loss of human life.

CONCLUSION

Lets rethink to rebuild a sustainable Uttarakhand and remember the works of Mahatma
Gandhi Earth provides enough to satisfy every man'’s need, but not every mans greed. Let us take
lessons from the present calamity and rethink how best use nature for our needs and let go
our greed.

Prof. Krishna Kumar Pande is Dean Academics, Director International Affairs and Director
International Affairs and Director Internal Quality Assurance at Teerthanker Mahaveer University.
A Civil Engineer, he has 28 years of experience with 15 years of field experience and 13 years of
institutional building experience with various innovative projects in Uttarakhand.




Is India on a Sustainable Development Path?

Prof. Surender Kumar'

This study provides estimates of the growth rate of per capita comprehensive wealth for the
Indian economy. It considers air, water and soil degradation along with energy, minerals and
forests depletion. It estimates resource depreciation allowances on the basis of hotelling rent;
adjusts education expenditure for depreciation in human capital. It suggests that Indian
economy is barely sustainable; growth rate of per capita comprehensive wealth was only
0.15 percent per year over 1970-2006. The growth rate was negative till 1983; it was less
than one percent in 1980s and 19905, In recent years, the growth rate was about 4 percent.
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JEL Classification: Q01, EO1

INTRODUCTION

Indian economy is growing at an average rate of 8.7 percent per year since 2003-04 and
per capita income is increasing at the rate of about 7.5 percent. Tireless efforts to accelerate
economic growth had kept environmental considerations as secondary objectives in policy
making. It has been a tough trade-off decision between economic growth and environmental
protection. For example, damage caused by pollu