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Foreword

)

The focus of the Annual Conference of the Indian National Association for the Club of Rome was
"Towards a Resource Resilient India: Security of Natural Resources for All - The Critical Need for
Coherence in Policies and Action". Understanding the interdependence of Food-Water-Land and
Energyis essential to plan for both present and future populations within the ethical, ecological, societal
and economiccriteria.

The Club of Rome in India evaluated the critical elements of the new security agenda that include Food
and Nutritional Security (2014), Water Security (2015) and Forests, Land and Soil security (2016). Then
last year we reflected upon the security of energy, natural resources and green economy that
encompasses resource security, resource inclusivity (access), resource use impact and a way forward for
resource efficiency. This has led to a greater understanding of coherence in such policies, guiding us
towards recommendations for change in policy directives.

Existing environment-based policies have remained dormant in real practice and, therefore, it is crucial
we persuade agencies, institutions and the establishment to recognise the significance of fresh and
healthy food, water, forests, land and air for all and materials security, now and in the future.

The primary need now, is to bring on board enough representatives from the government — that
includes both the concerned ministries and the elected representatives - for endorsing and advocating
energy and resource efficiency policies. We hope to capture their attention and engage them in the
new security agenda with the help of recommendations from the conferences.

We were privileged to hear valuable propositions from some of the most outstanding people having
policy expertise and practical experience on these crucial themes. We are confident that the purpose of
Conference 2017 to explore the various facets of "Towards a Resource Resilient India", particularly inthe
context of equitable access to renewable resources, over consumption and rapid use of non-renewable
resources, development of new materials and use of newer cleaner technologies has been reasonably
addressed. Our aim now is to facilitate the crafting of a strategic roadmap that is required to make a
resource resilient model for 'Make in India'.

<

Dr S. Ramadorai Mr Ranjit Barthakur
Chairman, Club of Rome - India Secretary General, Club of Rome - India
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Message from the Trustee, Club of Rome

Dear Colleagues,

Transforming fundamental social and economic paradigms is both a challenge as well as an opportunity.
With a population of 1.2 billion people and growing, accounting for 17 percent of the global population,
living on only 2.4 percent of the world’s surface, India faces deep impediments to achieving the kind of
secure and sustainable access to the natural resources and its future generations need for the
prosperity and wellbeing they legitimately aspire to.

Though not yet as widely recognised as other global threats we face such as climate change or species
extinction, resource issues are now becoming increasingly visible through their impacts on economic
production, trade, and environment — witness the growing scarcity and consequent price shocks
constraining the use of energy, water and once abundant building materials such as sand.

These also have larger economic, social, political and environmental consequences, including
particularly the burden borne disproportionately by the poor and vulnerable, both within and among
nations.

India’s extraction of primary raw materials increased by around 420% from 1970 to 2010. The country’s
consumption, at 5 billion tonnes, made it the third largest consumer after China and the United States,
using about 7.2% of the resources extracted in the world. Till the 1970s-80s, biomass constituted the
predominant share of resources consumed, but by 2010, the share of abiotic materials has climbed to
nearly 50%. Despite high aggregate consumption levels, per capita consumption in India remains lower
thanthe world average.

Our concernsregarding natural resources, then, are:

(i) How can the economy get the maximum benefit for all citizens from the Earth’s resource
endowments?and

(i) What technology, economic and lifestyles choices would enable us to maximise human wellbeing
and minimise ecological damage?

India now needs to pursue a “circular economy” path based on efficiency, greater use of renewable and

secondary resources and waste minimisation (the 3Rs — reduce, reuse, recycle) — and of course,

sufficiency. The 2017 Annual Conference was therefore titled “Towards a Resource Resilient India”, to

explore how Government’s policies, Industry’s practices and Consumers’ behaviour can lead to a more

resource secure national future.

Ashok Khosla
Chairman, Development Alternatives
Trustee, Club of Rome - India
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Section 1
Executive Summary

Few today would argue that the social and economic paradigms underlying our current development
policies and practice have resulted in rather gross mismanagement of natural resources across the
globe. Unsustainable levels of resource use and waste generation have already led to humanity
exceeding four of the nine planetary boundaries, bringing much of the global life support systems to
critically dangerous levels. The evidence of possible runaway climate change, accelerating mass
extinction of plant and animal species, the growing scarcity of resources as wide ranging as water,
phosphates and sand and the acidification of oceans and the consequent bleaching of corals are all early
indicators of serious imbalance between humans and nature. The life support systems of our planetare
introuble.

Sustainable Consumption and Production was identified as a stand-alone goal (SDG 12) and as a central
component of many of goals and targets adopted by the UN. Member states of the UN have called for
urgent action through many multilateral environmental agreements, including the Climate Accord,
Convention on Biological Diversity (CBD) commitments and the Sustainable Development Goals (SDGs)
framework to address these concerns.

The World Economic Forum now defines the Circular Economy as a new industrial system that is
restorative or regenerative by design; replaces the concept of end-of-life with restoration; is sustained
by renewable energy; eliminates the use of toxic chemicals; and designs out waste through the
improved design of materials, product systems and business models (World Economic Forum, 2014).

The Government of India has also recently moved a step forward towards this agenda. On November
30, 2017, NITI Aayog released the Strategy on Resource Efficiency in collaboration with the European
Union Delegation to India. This strategy document is the first policy document to emphasise resource
productivity in the country. However, even in the presence of such an exhaustive document public
consultations are still needed for a plan of action - core and medium term - and for its implementation.
The Indian National Association for the Club of Rome (CoR) has contributed to the strategy and the
agenda.

With a deep concern for biotic and abiotic resources of India and issues of sustainable growth on a
global scale - its search for ecological solutions aimed at human wellbeing, for all, the CoR provides a
platform for those who share these concerns and to help identify development strategies that are best
suited to the demography, aspirations and resource endowments of India. Since 2014 onwards, the
Club has had a series of Annual Conferences; to examine and analyse how India manages its key
resources and the related issues of policy coherence.

The world’s economy has certainly grown considerably over the past couple of centuries — at rates
unprecedented in history — and this growth has brought greatly increased prosperity and human
wellbeing. But a large part of this achievement has been at the cost of highly intensive and often
inefficient use of resources. Given the stresses now becoming visible on our resource base, it is
becoming imperative that we reorient our development models to create more with less, delivering
greater value with less input, using resources in a sustainable way and, minimising their impact on the
environment. Thus greater coherence and rationalisation of the policies and practices governments
businesses becomes essential meeting the challenges we face in protecting the health and productivity
of our natural resources and ecosystem.

m Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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The thematic focus of the 4th Annual Conference was, therefore, on transitioning “Towards a Resource
Resilient India - Security of Natural Resources for All: The Critical Need for Coherence in Policies and
Action”. The conference was held at the Bombay Stock Exchange (BSE), Mumbai from November 16th -
17th, 2017, with the participation of distinguished experts from various fields as an insightful multi-
stakeholder dialogue.

The conference recognised that the country needs to move beyond GDP and growth as the primary
indicator of progress. Urgent attention must also be given to joblessness, community vulnerability,
resource depletion and environmental destruction. The two themes that emerged from the
conference deliberations after intense debates were Resource Security and Inclusivity. The conclusion
was that a strategic understanding of critical mineral, food, water and land resources was a key factor in
managing resource productivity if the country was to have resource security in the long run.
Diversification was seen to be a major strategy for the economy to avoid the negative consequences of
volatility so often observed in resource prices. Equitable access to resources (“resource inclusivity”)
was just as necessary to ensure the ability of citizens to create livelihoods and to reduce the
vulnerability of the poor as well as women, children and the elderly.

The Club of Rome conference determined that Resource Efficiency and Sufficiency can be attained by
using the limited natural capital in a sustainable manner while minimising impacts on the environment,
thereby creating more with less and delivering greater value. It also called for changing consumption
values and practices and adopting new lifestyles that are less energy and resource intensive. Finally, it
highlighted the importance of the first three R’s, ‘refuse, reduce and reuse’ as a first step to rational
resource management, to be supplemented by innovations that lead to the remaining R’s, such as
‘recycling, refurbishing and remanufacturing”. Thus, balancing availability of natural resources with
demand for them was the challenge and the policy requirements for achieving this were spelt out.

The conference was designed to address the following issues and provide recommendations that could
support new policies and achieve greater congruence inimplementing those policies:

e TheFundamental Role of Resourcesinthe Economy

e Materials Security for Efficient “Make in India”

e EnergySecurity forAll

e Equitable accesstoIndia’s Natural Resources - Water and Terrestrial Ecosystem for All

* Price Volatility of Resources - a challenge: Towards Minimising and Mitigating the Price Volatility of
Essential Commodities

e Importance of Natural Resource Efficiency in Corporate Education and Curriculum

e Circular Economy and Material Recycling (Secondary Raw Material Use) —Business’s Responsibility
Towards Material Security

The discourse over two days led to the following findings and analysis suggesting a new approach to
address scarcity of virgin resources and significantly minimise waste generation.

There was consensus on a need for a holistic lens of security, inclusivity, efficiency and sufficiency while
looking at resources; ensuring economic and social benefits and livelihoods for all, along with material
resource efficiency; developing the Rural Futures concept for ensuring equitable distribution of

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All u



\_/ '3 INDIAN

EN\ 4§ | NATIONAL .
s o ® | ASSOCIATION Club of Rome — India

resources and by creating livelihood opportunities in rural areas; redefining waste as a leading resource
and a secondary raw material; considering natural capital as a “trust fund”; encouraging private sector
to practice stewardship, adding value to resource efficiency; performance of a company to be reviewed
from both economic output and ecological footprint; encouraging industrial symbiosis and synergy;
and, finally, in general and business education programmes, to promote development of systems
thinking skills, which help create relevantand where needed, disruptive solutions.

Recommendations
Resource Security - Efficiency and Sufficiency

e Urgent need to go from the traditional linear economic model of Take, Make, Use and Dispose to
alternative models like the Circular Economy, which are designed to aim for zero emissions and zero
waste

e The circular economy while being ‘restorative and regenerative’ must follow systems thinking in
terms of connectivity, relationships and the environment

e It is essential that innovation and policies create methods to convert waste into a value adding
resource and a secondary raw material

e The design of products that use waste and reduce energy consumption needs to be complemented
by product design to minimize waste and maximize recyclability

« Disruptive technologies such as Factor Five technologies have to be encouraged to reduce current
resource consumption patternto atleast 1/5th

e Attention to resource productivity provides opportunities for business, particularly MSMEs, to
practice stewardship, adding value to resource efficiency

* Financial balance sheets of corporations should be supplemented by natural capital balance sheets

e Thenew world of design with zero waste and manufacture of products from waste calls for new skills
with the corollary of new livelihoods

*  Collaboration with informal sector to be stepped up as resources should be looked at through the
lens of security, inclusivity, efficiency and sufficiency along with profit

e Material resource efficiency has to go hand in hand with economic and social benefits and
livelihoods for all must be guaranteed

e The Rural Futures Framework ensures equitable distribution of resources and creation of livelihood
opportunitiesinrural areas and should be developed and scaled up

e Youth must be part of this movement for securing their future and co-opting them is possible by
inculcating areflex hunger for knowledge and a desire to make a difference in the environment.

e Educating the young in systems thinking and processes in waste management is a priority and job
streams for young professionals designed for the environment

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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Policy Perspectives and Suggested Action by Government for:

Sustainability

e Introduce a Policy framework promoting use of waste as secondary resource material
* EnsurethatPolicies promote sustainable development, not just economic growth

e Redesignindicators of growth from GDP to SDGs and SDG plus

e Create a favourable policy environment wherein technology, economic and capacity concerns are
dealt with to motivate use of innovative and sustainable materials

e Develop nationallevel inventory of resources used in the country across sectors and value-chains
e Build capacity to promote corporate and academic responsiveness to sustainability issues

e Pushresource efficiency as a part of the college and business curricula

e Establish GPP (Green Public Procurement Policies)

e Policy supportforgreening the ocean economyand reducing marine pollution

Energy

e Programmes promoting shared economy —for example, develop and execute and encourage use of
mass transit systems

e Governmentinitiatives forinspiring hybrid solutions for renewable and non-renewables
e Policyto provide space and opportunity for private sectorin energy

e Commercial mechanisms for purchase of renewable power and financing of energy storage to be
putinplace

e Fiscalincentivesto be provided for business to takeover energy based projects
e Policy recommendations for the Photo Voltaic and Storage Technology Missions
Urban Local Bodies

*  Build capacity of ULB (Urban Local Bodies) to establish and implement green public procurement
policies

* Greendimensiontobeincludedinallaspects of governance frameworks for ULBs
e Urbanlocal bodies to employ environmental engineers
Business

e« Government to initiate long term strategic planning and investment in consultation and
coordination with private sector

e Multi-level governance that includes partnerships for product design, manufacturing and capacity
building for green entrepreneursto be practised

e Extended Producer Responsibility (EPR) — for product design, consumption and thereafter to be
established

e Promotion of dialogue encouraging resource mapping and innovators workshops

e Supportfor Construction & Demolition (C&D) waste use as part of the circular economy

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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All these recommendations clearly make a case for an alternative consumption and production model,
i.e. the circular economy model. Resource Efficiency and Circular Economy are important goals and
central principles for achieving sustainable development. However, with respect to the already
emerging technological advancements in manufacturing, India could risk falling behind its global
counterparts. The circular economy is a simple yet powerful lens for designing development strategies.
It questions the soundness and practicality of the business-as-usual approach, exposing how waste lies at
the core of the conventional business model; not merely wasted resources or rubbish, but underutilised
assets and short product lifecycles. While many leading advocates are excited about the potential of the
circular economy approach, emerging economies and developing countries must position this
opportunity within the broader principle of sustainable development, in particular the issues of equity
andinclusiveness.

Encouragingly, the next generation of Industry, green and social entrepreneurs are beginning to emerge
in Indian industry. Moreover, they are offering progressive new business models that arguably foster
inclusive growth. However, this new breed of innovators needs continuous support for a while at-least
with respect to finance, technology, market and capacity building in order to upscale their green business
activity and to ensure employment generationin the country.

The Way Forward

India’s level of engagement with the circular economy is nascent. It needs to develop a more coherent
policy and strategy towards realising this approach. Additionally, policy-makers should be aware of how
the circular economy can deliver new opportunities and models for economic growth. At the highest
public policy level, Indian policy makers will need to give deeper consideration to this concept. It is
currently not adequately seen as a fundamentally new industrial model, which could have implications
far beyond promoting innovation and best practices in waste management and resource efficiency.
Importantly, the development of policies and initiatives towards realising the circular economy must be
positioned in the context of the principle of sustainable development to ensure that the human and
community dimensions are not neglected.

While itisimportant for government to set the overall policy direction, innovation lies at the heart of this
transition. Multi-level governance must be directed at fostering India’s new breed of Industry; i.e. green
entrepreneurs. Complementary measures should be directed at encouraging research collaboration
between the private and public sectors, as well as academia. The international community has to playan
important parallel role in supporting these initiatives. The NGO community and civil society sector has
an significant complementary role in popularising circular economy discourse; changing existing
consumer preferences from brand new to brand renewed; reminding them of India’s cultural history in
the circular economy which should be preserved; as well as spreading broad-based enthusiasm for the
circular economy emerging as a digital revolution, which the consumer can be a part of.

Unless we urgently change course and adopt more sustainable development pathways, the long
gestation periods for many resources to recover their productivity, the dead-end path we are currently
on could become irreversible. The future of India, and the wellbeing and prosperity of our descendants
depends critically on altering the direction and the principles of today’s development trajectory.

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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Introduction

For more than four decades, the Club of Rome has been dealing with issues of sustainable growth on a
global scale. The Indian National Association for the Club of Rome was established in 2011 to define a
distinct Indian paradigm to address the most pressing concerns of India, and the world, such as food
security, the challenge of water and the need to generate ‘green jobs’ and ‘green skills’.

The Indian National Association for the Club of Rome has a deep concern for biotic and abiotic resources
of India. Therefore, 2014 onwards, the Club has begun a five-year series of Annual Conferences; to
examine and analyse the issues of policy coherence in how India manages its key resources. This series
was designed to cover the followingissues:

2014 -“Securing Food for All”
2015 - “Securing Water for All”
2016 - “Securing the Forests, Land and Soils for All”

IM

2017 -“Securing Materials and Energy for Al

The thematic focus of the 4th Annual Conference was, therefore, on transitioning “Towards a Resource
Resilient India - Security of Natural Resources for All: The Critical Need for Coherence in Policies and
Action”. The conference was held at the Bombay Stock Exchange (BSE), Mumbai from November 16th -
17th, 2017.

Natural resources are enormous blessings of our planet earth that organisms use for their survival. They
can be either biotic (forests and wildlife) or abiotic (water, soil, air and minerals). However, these
resources are spread unevenly, which creates pressure on nations. Previous patterns of the world’s
growth have broughtincreased prosperity, but through intensive and often inefficient use of resources.
It is needed to create more with less, delivering greater value with less input, using resources in a
sustainable way to minimising theirimpact on the environment. Therefore, the need for coherence and
rationalisation of the policies of the state and central governments becomes critical in the context of
challenges to natural resources, human resources and ecosystem protection. The conference was
structured with the following sessions:

The Fundamental Role of Resources inthe Economy

Materials Security for Efficient “Make in India”

Energy Security for All

Equitable access to India’s Natural Resources - Water and Terrestrial Ecosystem for All

Price Volatility of Resources- a challenge: Towards Minimising and Mitigating the Price Volatility of
Essential Commodities

Importance of Natural Resource Efficiency in Corporate Education and Curriculum

Circular Economy and Material Recycling (Secondary Raw Material Use) — Business’s Responsibility
Towards Material Security

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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Context Paper for the Conference

Towards a Resource Resilient India

Security of Natural Resources for All:
The Critical Need for Coherence in Policies and Actions

Natural Resources - Goals and Means - and Impacts

Over 4.5 billion years of evolution and
sustenance, Nature has successfully
provided its vast and abundant bounty
of resources for a growing complexity
of living organisms on our common
planet. For the first time in that long
history, over less than one century,
one species — human beings — have
created stresses and scarcities that
threaten the survival, let along the
wellbeing, of all those living
organismes.

GOALS

MEANS

Resource
Security

Resource
Efficiency

IMPACT
Env & Soc
Impacts

Resource
Inclusivity

Resource
Sufficiency

The human population is increasing rapidly and needs are also growing, demand of resources has
increased drastically; eventually there is a great pressure on the existing finite resources and they are
being over exploited. Structural changes in a society also lead to transformations in consumption
patterns and lifestyles, which then impact resource consumption patterns.

Security of natural resources is embedded under four themes in the present context for countries like
India - Resource Efficiency, Resource Inclusivity, Resource Security and Resource Use Impact.

Goal 1: Resource Security

All agricultural and manufacturing activities need natural resources, as do construction, transportation
and day-to-day living and India’s manufacturing sector is primarily natural resource-driven. Metals,
chemicals, textiles and food contribute about 60 per cent of manufacturing. The Indian economy
requires more materials per output than many other economies. To avoid the negative impacts of
resource scarcity on India’s economic future, considerable policy foresight is needed to ensure
continuing security of minerals along with food, water, forest and biodiversity, land and soil.

Goal 2: Resource Inclusivity

Perversely, the worst development outcomes -- measured in poverty, inequality, and deprivation--are
often found in those countries with the greatest natural resource endowments. Often, development
thatis heavily dependent on resources induces displacement and related loss of livelihoods, particularly
among the poor. Women, children, the elderly and those vulnerable to natural disasters have less
access toresources which increases their marginalisation.

Means 1: Resource Efficiency

Resource efficiency means using the Earth's limited resources in a sustainable manner while minimising

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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the impact on the environment. It allows us to SR
create more with less and deliver greater value Not Just Peak Oil... “Peak Many

with lesser input. Its directly available tools are Things” In The Next 20 Years

the Six R’s (Reduce, Reuse, Recyle, Refurbish,

m Food production
Remanufacture and Refuse) and the most

. . = Topsoil

effective long term strategies are

- o - . = Phosphorous
miniaturization, durability and sharing of .

. = Fish
physical products and assets. )
m Water supplies

Means 2: Resource Sufficiency = Uranium

Resource sufficiency is achieved by simply = Some minerals —
adopting lifestyles and consumption patterns “appel, ZInG and
. . silver
that are neither more nor less than what is TransitionWise org

needed for everyone to have a decent, healthy
and prosperous life. While this is a necessity more among affluent societies, it applies to all whose basic

needs are met.

Impact: Resource Use Impact

The positive impacts of resource use on society, environment and the economy have to be maximised
and the negative ones must be reduced to the minimum.

The Debate Needed Today

The three different dimensions - ecological, economical and ethnological (i.e. social or cultural) - are
associated with natural resources. If a natural resource is required to be used, its use must be physically
possible, economically viable and culturally acceptable.

Economic benefits - Prosperity - o

y .
y N
A Resource Resilient approach has the potential to ~ Ecosystem Economy
. . .- . ey y Natural ital Physical and
improve resource availability that is critical to the = | sHie capte  Physicaland
| goal: ecosystem financial capital |
growth of industries, which translates into reduced | resilience | goal:improveresource
H i f | T efficiency /
price spikes because of supply constraints or - N /
disruptions. By using resources more efficiently, or \ /
by using secondary resources, industries can N L
. e . ™ . T T
|mproye compehtwgness and profitability, since (‘ el St \
material cost is typically the largest cost for the \  Socialand Human Capital
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Social benefits - Human Wellbeing

Reduced extraction pressures from adoption of Resource Resilient approaches have the potential to
lessen conflict and displacement and improve human wellbeing. This can increase affordability and
access to resources critical for removing poverty and raising human potential. A resource resilient
approach has enormous potential for job creation, not only in the recycling sectors, but also high skilled
jobsininnovative design and manufacturing.

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All



5 INDIAN

i\ &g ¢ | NATIONAL :
s o ® | ASSOCIATION Club of Rome — India

Ecosystems - Environmental Benefits

Lowering extraction pressures through Resource Resilient approaches helps in reducing ecological
degradation and other risks, and leads to opportunities for landscape restoration and regeneration of
degraded areas. Reduced contamination of water, air and soils can lead to healthier and more
productive assets for agriculture, manufacturing and habitation.

Targets—Examples

1. Materials and Minerals: Optimise use of °! “

1960-2008

minerals, conserve and recycle materials in | W Ecological Footprint
manufacturing and infrastructures, secure A0S0 Sehociian

. . g Moderate buf-nesaca-uaunl
critical minerals, tackle challenges of ... Rapid reduction :
fluctuating commodity markets and introduce ‘

efficient innovations in resource extraction, '°-
etc.

2. Water and Marine Resources: 'Fewer Drops
for More Crops', prevent flooding and drought
by fighting climate change, protect water ¢ -
qualiity, regulate use of surface water and
groundwater, etc. Source: Global Footprint Network
3. Croplands and Grazing Lands: Protect fertile land from diversion to other uses, remediate
contaminated sites, redesign policies for land use, etc.

4. Soils: prevent soil damage, mitigate infrastructure impact, restore organic matter contents, avoid
chemical pollution, etc.

5. Ecosystems and Biodiversity: Reduce acidification, avoid ecosystem damage and maintain
biodiversity.

6. Energy: Regular and adequate supply of energy, less waste and losses of electricity, less energy
losses, effective distribution network and SMART grids, minimise demand and supply gap of energy,
effective asset management, etc.

7. Wastes: Reduce consumption, develop new materials, use newer cleaner technologies, use more
abundant resources, reuse and recycle; promote circular economy, thinking beyond 'take, make,
dispose,' and design an economy that restores and regenerates.

Towards a Resource Resilient India - The Critical Need for Coherence in Policies and Actions

THE OBSTACLES: OBJECTIVES TOO NARROW, TIME HORIZONS TOO SHORT

With today’s production systems — industrial, agricultural, extractive or service-based - there are very
large opportunities for raising efficiency. From simple housekeeping or technological measures to
logistical and systemic ones, greatincreases in efficiency can be won at very little marginal cost and even
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improved overall economic performance to enable producers and consumers to get much more with
much less. Resource efficiency is thus a “good”, delivering “triple win” outcomes for the economy and
for society and the environment. Given the general convergence of self-interest and the broad area of
common purpose among participants in international negotiations, the push for efficiency is a “low
hanging fruit” to be pursued.

n u

The need for sufficiency (“raising the floor”, “at least enough for survival”) at the lower end of the
economy (where the poor and marginalised live) is self-evident for any society that aims at being socially
just. The need for sufficiency (“lowering the ceiling”, “enough is enough”) at the upper end of the
economy may be less self-comfortable for those in the wealthier social strata, but needs to be
recognised —as was already clear to Mahatma Gandhi many decades ago - as a logical consequence of a
finite natural resource base and planetary boundaries.

The Global South typically wants relative decoupling, and
the North should aim at absolute decoupling

IM

Policy makers who wish to deal with these
difficult choices are confronted by factors that
further obfuscate their decisions: growing uuii:fm.
complexity, rapid change and significant
uncertainty in the system — political, social,
economic or technological — that they must /l
deal with daily. Often the short-term takes A .
inordinate precedence over longer time "
horizons (which are themselves shortening by 1
the day).

Relutive Decoupling

Ervimpmerdal Fressure

Abselute Decoupling

Adopting leaded petrol for automobile ol Pressire
efficiency, Freons (CFCs) for air conditioners
and foams, DDT for malaria control were all il
well-intentioned policies, which led to

unintended consequences that were so negative that use of these ‘miracle’ substances is no longer
permissible. The promise of plastics has led to the mass murder of marine life and widespread
deterioration of terrestrial ecosystems, making it another material headed for oblivion. The
convenience of fossil fuel use has led to the ultimate threat to life on Earth - Global Warming.

fime

Source: Wikipedia/Computational Thinking

The introduction of the ‘Green Revolution’ in the mid-1960s enabled Punjab and other states in India to
literally save the nation from starvation, but within 50 years, it has left these states with poisoned soils
and water bodies, loss of soil fertility and declining crop productivity, explosion of cancer and other
diseases, rampant unemployment and drug use and a general breakdown of social systems.

Every day, we see the conflict between different sets of otherwise desirable social objectives where
policies designed to solve immediate problems end up creating bigger problems later. Free electricity
for farmers leading to over-irrigation and unnecessary contamination of aquifers; building of ill-planned
overpasses leading to even greater traffic congestion; promotion of biofuels leading to competition with
food crops, irrigation water and forests — these are all common examples of counter-intuitive and
countervailingimpacts of well-intentioned but narrowly conceived decisions.

REDEFINING PROGRESS: BEYOND GDP AND GROWTH

Despite several decades of advocacy for alternative economic models, global and most national
economies are still ruled by a virtual total reliance on the paradigms of GDP and economic growth. All
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environmental destruction or community
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Source: Wikipedia/Computational Thinking
Policies to promote GDP growth tend automatically to focus the minds of policy makers on increasing
investments and providing incentives to industry, urban and other infrastructure, mining and resource
extraction — implicitly promoting increased resource use and producing more waste and pollution i.e.
encouraging more of the ‘bads’ that actually need to be reduced.

Globalisation in the sense of international economic integration has brought with it many goods and
bads of its own. Growing trade, transfer of technology, movement of skilled professionals and the
exchange of knowledge have all contributed to improving the lives of people in many countries. At the
same time, rising inequity, lopsided accumulation of wealth and the concentration of economic and
political power that comes with it, has now started to limit how much integration will be tolerated, either
by the poor or therich.

Mechanisation and digitalisation, including robotics, artificial intelligence while delivering great
improvements in lives and opportunities are now threatening jobs, making it necessary to question the
future of work and accelerating the need for alternative sources of taxation.

The major guzzlers of material resources are construction, infrastructure, transportation, industry and
energy production. Together, these account for the bulk of the major raw materials used in the
economy: steel, cement, aluminium, copper, sand, clay, etc. Agriculture is a major consumer of fresh
water, energy, phosphorous, and other minerals. It has now become apparent that the goods and
services provided by these sectors could with improved technologies and logistical systems, be provided
with far lower inputs than they do at present, thus resulting in far less geophysical damage and also
producing much fewer wastes and pollution. The cumulative impact of doing so on maintaining
biodiversity isa huge additional bonus.

Thus, while GDP and other conventional indicators of economic progress will no doubt continue to be
important inputs for decision-making, we now also need to incorporate measures of other social and
environmental outcomes of economic activities to obtain a better understanding of what is the degree
of genuine human progress. This, science, often termed ‘full-cost accounting’ is still in its infancy and
needs to be rapidly advanced if costly, possibly irreversible changes in the biosphere that sustains us are
to be avoided.

CURE ORPREVENTION?

Despite received wisdom, we continue to think of implementing end-of-pipe solutions rather than
mitigating causal factors.
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Systems thinking provides policy makers the framework and a toolkit to understand seemingly
disconnected effects of actions; and why for example, solutions in the short term (such as focusing only
on cash crops) in later years exacerbate the very problems (farmers’ financial security) they were
designed to solve. We urgently need to strengthen our nation’s ability to build the skills of our policy
makers, planners and programme implementation personnel. Insummary,

* Deeplinkages existacross sectors, geographies, social and institutional systems.

* Ignoring these inter-linkages leads to outcomes that diminish the value of development
interventions.

*  Frameworks for policies, laws and regulations and implementation processes must be designed to
generate synergies among these components, minimise trade-offs and reinforce sustainability.

* Asystemsview is essential for promoting resource and energy efficiencies, healthy local economies
and equitable and fulfilled societies over the long term.

e To achieve this, requires a paradigm shift in mental maps of our development planners and
implementers, which needs Systems Thinking Skills Systems Modelling Ability.

The new paradigm thinking that is based on Systems Thinking for Sustainable Development compels
users to seek direct-indirect, spatial, temporal, sectoral and hierarchical linkages in policy strategies and
solutions. It widens perspectives and induces decision makers to look critically at the indicators of
development beyond the traditional economic and growth measures of GDP. These are the areas that
the Development Alternatives Group and the Club of Rome seek to explore and implement.

Q1: What are examples of major policy conflicts, policy requirements relating to Material Resources,
withinthese sectors andin other sectors thatimpact these resources?

Q2: What structural changes are needed in governance to ensure that policies in different sectors and
domains that effect Material and Natural Resources are coherent, convergent and mutually
reinforcing?

Q3: What are the knowledge gaps or other barriers that prevent rational policy formulation for these
resources?

Plenary 1Issue: Materials Security for Efficient Make in India

India is on a path of ‘Make in India’ with a focus on 25 sectors, most of which directly use natural
resources as raw materials.

India’s population and economy, which are both among the largest and most rapidly growing in the
world, require large amounts of material resources. Although the per capita use of resources is very low,
the nation’s aggregate of 5 billion tonnes per year is already straining their availability for essential
development needs. For its own future and as a leader and role model for other developing countries,
India needs urgently to become more resource efficient and thus resource resilient.

Earth’s capacity to continue to provide resources for human population in the immediate and more
distant future is of critical importance. This was recognised more than 50 years ago in the ground-
breaking report 'Scarcity and Growth, from Resources for the Future' (Barnett and Morse, 1965'). The
report concluded that innovation and technology had largely stabilised or reduced the costs of
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The extraction of both
biomass and fossil fuels
has doubled, while the
extraction of metal ores
has tripled and the
extraction of non-metal
minerals has nearly quadrupled during the period. Since countries of Asia are growing very fast, the
extraction of primary materialsis more than quintupled within the 40 years.

pn Scenario: slow down of development process
s Scenario: continuing current dynamic
Scenario: fast catching up

=== =past material consumption

India’s Past Material Demand and Future Material Consumption (IGEP, 2013)

No doubt India is rich in natural resources but its rate of consumption of these is a major cause for
concern for future resource security..

While extraction of biotic materials increased only by a factor of 2.4, the extraction of abiotic materials,
particularly of non-metallic minerals, showed a remarkable increase, primarily for the construction,
infrastructure and transport sectors.

Compared to extraction, India’s exports and imports are still small in terms of quantity. However, both
have grown significantly. Exports continue to be dominated by metal ores, particularly iron and steel;
while imports are dominated by energy-carriers, particularly petroleum and coal.

Therefore, thereis a need to address the following questions:

Q1: What are the existing means and policies available to support materials security in India? Do these
policies need changesorrevision?

Q2: What policy changes are needed to ensure adequate material availability at least environmental
cost to fulfilthe aims of the ‘Make in India’ goals?

Q3: What changes in policies and corporate practice are needed to promote resource efficiency and use
of secondary/renewable materials?

Q4: Can Corporate Sector, Government and Civil Society Organisations contribute jointly to solve the
issues of material securityin India at large?
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Plenary 2 Issue: Energy Security for All

Often energy security is considered as the uninterrupted availability of energy sources at an affordable
price. This covers all major aspects of affordability, accessibility and reliability at a National and Global
context.

Energy security is deeply correlated to Economic Security. Equitable accessibility of energy at lower or
affordable costs is essential for the economy to function properly. The world’s economic growth is
derived by the primary energy and final source of energy.

With limited petroleum and natural gas resources,
India faces a major challenge to meet the energy
needs of the nation without transgressing its
commitments to carbon emission reduction. In
2015 India consumed 882 million tonnes of oil
equivalent energy, out of which 290 million tonnes

of oil equivalent energy were imported from other
countries. Until it can generate sufficient energy g
from renewable sources such as the sun, windand | &
biomass, its energy security is highly dependent on _
external sources of energy.

India’s power generation capacity is around 315 GW, well below that of China and USA. Around 69% of
India’s power comes from thermal (non-renewable) and 29% from renewable resources. The latent
demandandsupplyisaround 20 times the actual power generated in India.

The Government is committed to provide 24x7 reliable supply of electricity to all the citizens of the
country inthe next 5 years. In order to achieve this objective several targeted programmes have already
been launched by the Government of India which include: (1) Deen Dayal Upadhyaya Gram Jyoti Yojana
with an investment of USS 7 billion, (2) Integrated Power Development Scheme that covers 5,000 towns
with an investment of USS 6 billion, (3) North Eastern Regional Power System Improvement Project
(NERPSIP) with an investment of USS 1 billion, (4) New RE Program with a target of 175 GW by 2022 and
investment commitment of USS 260 billion, (5) 100 Smart Cities and Rejuvenation of 500 towns where
smart grids will provide clean and sustainable energy, (6) National Mission on Electric Mobility with a
target of 6-7 lakh electric vehicles by 2022; and (7) National Smart Grid Mission (NSGM) that will take up
development of smart grids on fast track in coordination with the above programmes.

Emerging Challenges in Power Sector

Power generation, transmission, distribution and consumption are linked to each other and this cycle
must function properly. The current technical and institutional systems have not been able to deliver
power of adequate quanitity and quality to the people, farmers, businesses and industries of the
country. However, current policies and initiatives aim at improving the situation, and the Conference is
invited to evaluate their potential contribution:

e Renewable energyand non-renewable energy
e Power Grids, Smart Grids and Policies
e Decentralised energy: Challenges and Possibilities

e NuclearEnergy
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The conference would try to capture the following questions:

Q1: What roles do digitalisation, management information systems, and smart grid management have
and what policies can enhance these?

Q2: What innovations or regulations can improve economic viability, reduce transmission loss, and
enhance reliability at National or SMART Grids?

Q3: What structural changes such as business or community participation can help improve the
economics and universality of energy networks?

Q4: What measures can promote spread of renewable energy, and can it cater to 100% of India’s needs?

Q5: What suggestions could help improve:
a. Quality of powerintherural areas
b. Erraticandunreliable supply
The pump storage capacity

d. Nuclear Energy and nuclear waste

Plenary 3 Issue: Equitable Access to India’s Natural Resources - Water and Terrestrial
Ecosystems for All

Issues of lack of natural resources, such as, water, land, soils, and forests —and of lack of equitable access
to these by all — are now becoming commonplace and are in some areas reaching dangerous levels.
What was once the pride and unique wealth of India, its biotic and abiotic resources, are now suffering
from massive degradation and loss.

Today India needs some 1.7 Indias to sustain itself, up from the 0.3 or so Indias it needed at the time of
independence. The generous wealth endowed to us by Mother Nature, like a spendthrift’s bank
balance, is rapidly disappearing, as the gap between withdrawals and deposits keeps growing.

This session will review the recommendations of earlier Annual Conferences and current government
actions and policies, and discuss how think tanks can support policymakers to evolve more pragmatic
and easy to apply recommendations. Some of the issues to be covered are:

Climate Change and Water Security

0 Impacts
o Adaptation
o Mitigation

e System Dynamics of Pollution, Exploitation and Encroachment of Rivers
Global and National Politics for Coherence in Water Policy

e Counterintuitive Policies in Water Security

e Environment And Resources Issues In Water Security

e CreatingPolicy Successesin River Conservation and Water Security

e BestPracticesin Water Management for a Water-Secure Future
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This plenary session will address the questions such as the following, with a view to drawing out the
synergies and trade-offs among the different concerns:

Q1: How effective are the existing policies and practices in maintaining the productivity and health of
our water resources?

Q2: What are the major barriers and hurdles to enabling local communities to act as guardians of their
local natural resources?

Q3: What is the current knowledge base on the minimum water flows, particularly in our rivers and
streams, which is needed to maintain basic ecological services and what research is required to be
conducted?

Q4: How can multi sector involvement and financial inclusion be encouraged so as to maintain natural
resources and ensure equitable access for all?

Plenary 4 Issue: Price Volatility of Resources - An Economic and Geopolitical Challenge

The future commodity prices and availability of resources like minerals, water and land may often be
similarly out of line with the future reality. Repeatedly, the focus of price volatility on energy and power
sectors in policy domains is more prominent, as it has a direct impact on the consumer. However, the
cost of resourcesisalso equally important.

One of the greatest challenges facing humanity today is to maintain the healthy growth necessary to lift
the world’s one billion people out of absolute poverty and manage the natural resources required for
the well-being of nine billion people by 2050 — all while keeping environmental impacts within
acceptable limits and sustaining life’s natural support system.

Improving the rate of resource productivity, doing more with less, faster than the economic growth rate
isthe notion behind decoupling, to the extent of actually using less resources.

The worldwide use of natural resources has accelerated, causing severe environmental damage and
depletion of these resources.

Annual material extraction grew by a factor of eight through the twentieth century. At the same time,
the use of resources, such as freshwater, land, sand and soil has transgressed sustainable levels.

This explosion in demand is set to accelerate as population growth and the increase in incomes
continue to rise. More than 3 billion people are expected to enjoy “middle class” income levels in the
next twenty years, compared to 1.8 billion today.

A global economy, based on the current consumption models, is not sustainable and carries significant
economic consequences. Price volatility and supply shocks of resources have already been observed
across a range of key materials and commodities. The volatility of food prices, for example, increased to
22.4 percentin2000-2012 comparedto 7.7 per centin the previous decade.

A high level of leadership is obviously needed in the public and private sectors to overcome the
resistance that is commonly faced by such deep policy changes and to promote the needed policy
action.

However, reducing investment uncertainty and political lock-in, and changing unhelpful public decision
making structures, increasing innovation capacity, adjusting government pricing instruments to align
market resource prices with decoupling and creating new and effective market structures are always
helpful for mitigating the price volatility.
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Indian policies are quite strengthened, which is why, in 2015, India was one of the fastest growing
economies in the world. However it remains one of the few countries that have been able to overcome
the challenges posed by the sluggish global economy. Sustaining such growth is a necessary, if not
sufficient, condition to ensure that the living standards of hundreds of millions of people living in
absolute poverty are improved.

This session will address the following questions:

Q1: Whatare the current trends in the central government and provincial government to cope up with
price volatility and restricted availability of resources? What India is doing to control price volatility
of resources?

Q2: How to ensure economic visible technology and mechanism to link with supply chains —
internationally and nationally?

Q3: How can India be more self-reliant on material resources without destroying the land and fresh
water resources?

Q4: Whattype of role private sector and government can play to strengthen each other?

Plenary 5 Issue: Education for Internalising Natural Resource Efficiency in Corporate
Performance

Today’s economic systems are complex, rapidly changing and vulnerable to external perturbations of
many kinds, ranging from natural disasters to hostile trade-related actions to changing fashions.

Many businesses that were iconic five decades ago no longer exist. Many businesses that did not exist
five decades ago are among the largest corporations today. Every decade, a completely new business
model becomes the dominant paradigm, only to be replaced by another, often after an unexpected and
sometimes catastrophic collapse of the market.

Appropriate skills, knowledge and attitudes are essential for conducting a successful business in the
modern economy. And because of the fluidity of business requirements, the ability to let go of old skills
and quickly learn new ones becomes more important for retaining jobs than ever before.

Moreover, single-minded focus on the bottom line (or even top line) is no longer acceptable, given the
broader landscape of stakeholders that today’s businesses have to operate in. Sustainability issues
dictate that the least number of bottom lines a business must pay attention to now is three — financial,
socialand environmental.

Fifty years ago, a professional with a freshly minted degree in a specific subject could spend an entire
working life without any further need for study. Today, technology and markets are changing so rapidly
that a professional may well change specialisations three or four times within his or her working life. In
many cases, because of changing demand patterns, obsolescence, mechanisation or other reasons, jobs
simply disappear and no new ones with similar skill requirements take their place.

But the need for specific skills for specific tasks is no longer the primary issue. A professional now needs
to bring many other unfamiliar considerations into the domain of work: external market changes,
environmental requirements, longer-term product impacts and other issues that are now becoming just
asimportantasthe basicengineering or management concerns.

The impacts of natural resource availability, price behavior and vulnerability of supply to external factors

n Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All
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The institutions for tomorrow’s business needs do not exist at the moment and one of the most urgent
needs of the economy is for curricula that “educate” professional to think systemically and holistically,
directly in contradiction to the conventional, legacy educational systems based on rigid, compart-

mentalised disciplines and sectors.

The future will belong to those who master systems thinking and learn to apply it to generate a wide

variety of business solutions:

Q1: Whatchangesare neededinthe school, college and MBA curricula?

Q2. How canthe Systems Dynamics learning be made available at all levels of education?

Q3: What incentives can be given to MBA programmes to include the issues of sustainability and

ethical business?

Plenary 6 Issue: Circular Economy and
Material Recycle - Business Scope for
the Use of Secondary Raw Materials in
India

An enormous quantity of waste is
generated by industrial activity, right from
extraction of raw materials till the end
product disposal stage. Once the waste is
produced, money, manpower and
additional materials must be spent to
manage it. The best and least expensive
means of waste management is to reduce
the amount generated at the source itself.
However,
communities on the depletion of resources
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due to waste and lack of appropriate infrastructure for managing end of life of complex products are the
main causes of high waste of resources in India. To deal with this issue the economy needs to focus on
recycling and reusing of waste material, using them as secondary raw material and converting them into
productive or usable material. Recycling and reuse, is the process of removing a substance from a waste
and returning it to productive use. However, identification, prevention of waste, its reuse and safe
disposal, etc. are required to maintain natural resource efficiency.

The increasing demand for metals in the course of the last century, putting permanent pressure on
natural resources, has revealed that metals are a priority area for decoupling economic growth from
resource use and environmental degradation. Recycling the waste is more resourceful and cost-efficient
than just throwing away the resources and starting all over again. A considerable quantity of iron and
copper, is now embodied in products and structures that one of the least costly way to extract these
resourcesis from “urban mining”.

The imperative of decoupling will become even more pressing in the future with a global demand for
metals on the rise. As a result of rapid industrialisation in developing countries and in developed
countries due to modern, metal intensive technologies that are crucial especially for the transformation
towards green technologies. Ensuring appropriate levels of supply while reducing the negative
environmental footprints will therefore be essential on our way towards a global green economy.

In this regard, recycling and thus resource efficiency plays a crucial role, as it decreases the necessity to
fulfil the demand by exploiting our natural resources further. The basic assumption of recycling is that
the value of the recovered (and other materials) has to pay for all collection, dismantling, sorting and
other recycling activities. The economics of such recycling is based on estimating the true value of
recyclables fromthe best recovery of refined metals, alloys and compounds.

Using secondary resources temporarily locked up in so-called “urban mines” decreases not only the
environmental impacts associated with mining, but also decreases the release of — partly toxic — wastes
into the environment. Taking into account that most modern technologies rely on ‘critical’ elements,
which are not abundant in nature, it is of crucial importance to preserve and reuse them as much as
possible.
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Government policy can have a very significantimpact onincreasing recycling. It can:

e Influence the economics of any part of the recycling chain, changing the economic viability of the
whole chain or of any part of it.

e Provide the incentives and means for stakeholders in the recycling chain to exchange information
and cooperate toincrease recycling.

e Actasastakeholderinthe chain—public organisations (often local authorities) are frequently part of
the recyclingindustry —providing waste-collection services and recycling or disposal infrastructure.

e Setframework conditions that enhance quality of recycling, such as setting certified standards.

India needs effective secondary raw material policy to promote effective waste management.
Therefore, this plenary session will address the following questions:

Q1: How can national self-sufficiency in raw material resources be achieved? Renewables? Secondary
raw materials?

Q2: Whatarethe possibilities of adopting renewables and secondary raw materials?
Q3: Howcaninnovationsin extraction and use of secondary raw materials be effectively encouraged?

Q4: How much can infrastructure and construction convert to wastes from demolition, mining or
industry into useful resources?

Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All



i INDIAN
%@é’ NATIONAL ]
%goe® | ASSOCIATION Club of Rome — India

ﬂ Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All



\/’-‘ INDIAN

4 w
_ { Y, § | NATIONAL
Club of Rome — India %geed | ASSOCIATION

Highlights of the Conference

Day I: Inaugural Session: Setting the Context

e\

The Role of Natural Resources in the Economy

Speakersintheinaugural session set the context of the conference by highlighting the dangerous trends
in today’s profligate and runaway consumption of nature’s resources, for our economic, social and
environmental future. They spoke emphatically on the need for the world to look beyond just
consumption as the main driver of the economy, and rather evolve a new direction towards an economy
thatencourages eco-innovations so as to improve resource and energy security.

Some of the significant observations and recommendations include ideas such as the growing
recognition of the need for an “exchange” for natural resources like the exchanges we have for financial
stocks; as much as there is a need to price resources to reflect their true cost, the need to price wastes to
account for the damage caused by disposal or the opportunity cost of not using them as a resource for
other benefits; corporate balance sheets need to factor in not only financial capital but also natural
capital. Several of these issues are, happily, being understood by the next generation, many of whom
have much higher commitments to a healthy environment than their predecessors.

In his introductory remarks, Mr Ranjit Barthakur, Secretary General, Club of Rome- India, called for a
candid assessment of the damage we are causing to our resources. There was a need to go back to basics
and support the rural population, which protects natural resources and shift the focus to rural
development. Therefore, the necessity for a Rural Futures Framework through which a balance
between human aspirationsand natural assets may be achieved.

He pointed out that waste is a critical resource with enormous economic value which is current
underutilised and, therefore, much needs to be done in the space of policy development for a waste
management policy. It may then be possible to create an ecosystem that nurtures the interdependence
between humans and naturein aregenerative way.

Mr S Ramadorai, Chairman, India National Association for Club of Rome, affirmed the need for
security of natural resource for all, leading to a resourceful and resilient India. He emphasised that
innovation in material extraction technology is important, but, its judicious use and recycling was even
more so.

While the objective of the conference seemed ambitious, the Chairman observed that the challenge can
be answered with discussions leading to answers that ensure a wide, systemic approach based on
substantial understanding of the industrial and economic factors driving recycling. The circular
economy path, he proposed, is one of the potential solutions that can bring more benefits to society,
particularly to addressthe seriousissues being raised at this conference.

Mr Kirit S. Parikh, Former Member, Planning Commission, Chairman, IRADe, India, in his special
address, made the proposition that we require efficiency, frugal use of water, recycling, minimising
waste and successful R&D to support a resource resilient India. He stressed on the need for tough policy
actions by the governmentin the given scenario.
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Vice Admiral, Girish Luthra, PVSM, AVSM, VSM, ADC- Flag Officer Commanding - in - Chief, Western
Naval Command, Indian Navy and Chief Guest, in his opening remarks, appealed for the need for
greening the blue economy, that is, seas and oceans. While accepting the need for economic
development for the growth and prosperity of India’s masses, and especially for poverty-alleviation of
about 1/5th of our population, he raised the equally important need for economic prosperity not to be
anirreversible cost of resource security and resource inclusivity.

The need to create an ecosystem that is environmentally sound and resource resilient, Vice Admiral
Luthra signalled, must be on top of all agendas. This was possible only through collective action of
governments, industry and citizens alike, in the formulation of robust and coherent policies and their
speedy implementation and adherence.

Setting the agenda for an India where every citizen has equal rights to live a healthy and fulfilling life,
Dr Ashok Khosla, Trustee, Club of Rome —India, reminded the conference of the inferences made in the
landmark 1972 study, the ‘Limits to Growth’, which used dynamic computer modelling to predict that
the global system would ultimately collapse if business-as-usual continued. The implication was that
economicgrowth must respectits planetary boundaries.

He highlighted the prime of objective of the conference - to identify structural changes that we need in
the governance of our sectors and our resources to bring about a convergence and mutual
reinforcement of different policies. This can then bring about a better resourced future by identifying
the knowledge gaps or other barriers that restrict the formulation of a rational policy on resources.
Dr Khosla invited consultations for specific initiatives that the government can take including legislation,
regulations and new programmes as well as influencing the policy makers with the ultimate aim of
developing a supportive ecosystem for resource resilience.

This conference would, therefore seek answers for:

1. What are examples of major policy conflicts, policy requirements relating to Material Resources,
withinthese sectorsandin other sectors thatimpact these resources?

2. What structural changes are needed in governance to ensure that policies in different sectors and
domains that effect Material and natural resources are coherent, convergent and mutually
reinforcing?

3. What are the knowledge gaps or other barriers that prevent rational policy formulation for these
resources?

Quotes

“The circular economy path can bring more benefits; nonetheless,
to continue our growth we still need a resource efficient and a resource resilient India”

“..create an ecosystem that emphasises the inter-dependence between humans
and nature in a regenerative way”

“...need to decouple economic growth from natural resource use, thereby reducing
the divide between India and Bharat”
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Plenary 1:

Materials Security for Efficient Make in India

India is on a path of ‘Make in India’ with a focus on 25 sectors, most of which directly use natural
resources as raw materials. In the given scenario, the country urgently needs to become more resource
efficient and thus resource resilient. Therefore, it is essential that the following questions are
addressed:

e What are the existing means and policies available to support materials security in India? Do these
policies need changesor revision?

e What policy changes are needed to ensure adequate material availability at least environmental
cost tofulfilthe aims of the ‘Make in India’ goals?

e Whatchangesin policies and corporate practice are needed to promote resource efficiency and use
of secondary/renewable materials?

e Can Corporate Sector, Government and Civil Society organizations contribute jointly to solve the
issues of material securityin India at large?

As Chairman of the session, Mr Nitin Desai, Former Under-Secretary-General for Economic and Social
Affairs of the United Nations, set the stage by stating that the phenomenal expansion in consumption of
material intensive goods as witnessed in the 2nd phase of the twentieth century has pushed us into the
middle of an emergency. The problem, he observed, does not lie with finding material sources, but
minimising the impact of what such sourcingis doing to the environment.

Dr Ashok Khosla, Trustee, Club of Rome — India, reminded the conference that the dialogue should not
be limited to the efficiency of resources; rather these dialogues should facilitate talk on the implications
of resource efficiency in both the richer and poorer sections of our people, as India has both a
consumption society and subsistence society. He marked the issue of exactly how to decouple
economic growth, prosperity and wellbeing from resources as being the most compelling concern. Dr
Khosla introduced the notion of urban mining and pointed out the potential opportunity to reuse,
recycle and remanufacture much more cheaply.

On, the question of Make in India goals, Ms Henriette Faergemann, Counsellor - Environment, Energy,
Climate Change, Delegation of the European Union to India underscored working together at the global
level and signalled the potential for joint efforts towards addressing the issues of resource efficiency
between the European Union and the Government of India. She cited the example of EU-India Summit
of October 2017 where resource efficiency and the circular economy became the two critical aspects of
the summit.

Ms Faergemann expressed her concerns over the waste production in the Make in India drive and
pushed for ways of manufacture that makes it easy to recycle to minimise later effects. On similar lines,
Mr Cesare Saccani, ICMQ India — MD, EPD India — Director, suggested that there is need to look at the
end of life of a product and pushed for the introduction of standards, labels and testing the
environmental performance of productsin all the sectors.
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While the discussion focussed mainly on the relevance of material efficiency, Mr Anirban Ghosh, Chief
Sustainability Officer, Mahindra Group, categorically called for moving away from scavenging if we want
to continue to live our lives the way we are currently doing so. Making the proposition that scarcity is
indeed a trigger for innovation, he appealed for finding ways of using alternative materials, less
materials or recycled materials. Mr Ghosh affirmed the potential for bringing in innovative solutions to
address these issues by illustrating various such practices of the Mahindra Group.

Material security is not just a question of efficiency, but also of inclusivity underlined Mr Nitin Desai in
his concluding remarks. He clearly indicated that one consolidated resource policy might not be
sufficientin the case of India, as there are different groups of population with varied needs.

Quotes
“Scarcity is indeed a trigger for innovation”
“Material security is not just a question of efficiency, but also of inclusivity”

“Need to look at the end of life of a product”.
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Plenary 2:
Energy Security for All

Energy security is often considered as the uninterrupted availability of energy sources at an affordable
price; however this covers all major aspects of affordability, accessibility and reliability at a national and
global context. In the light of this fact, the focus of this session was on following the questions:

e Whatroles do digitalisation, management information systems, and smart grid management have
and what policies can enhance these?

e What innovations or regulations could improve economic viability, reduce transmission loss, and
enhancereliability at National or SMART Grids?

e What structural changes such as business or community participation could help improve the
economics and universality of energy networks?

e What measures could promote spread of renewable energy and can it cater to 100% of India’s
needs?

¢ Whatsuggestions could helpimprove:
a. Quality of powerintherural areas
b. Erraticandunreliable supply
c. Thepump storage capacity
d. NuclearEnergy and nuclear waste

As the Chair of the session, Mr Anil Kakodkar, President, National Academy of Sciences, India,
established energy as a critical resource for improving India’s HDI score. He further highlighted the
prominence of solar energy as a viable source of future energy needs in his remarks, but appealed for
more importance to be given to solar thermal. Mr Kakodkar pointed out the access to energy gap that
needs to be filled, where solar might have limitations in meeting the entire energy need.

While Mr Kakodkar suggested looking at alternatives, Mr Baldev Raj, Director, National Institute of
Advance Studies, Bengaluru, made a proposition that nuclear is the best alternative source to improve
energy access and resource efficiency. However, scale is important and the damage by radiation is
probably much less thanis predicted. He projected nuclear as the most sustainable energy solution.

While finding alternative energy sources was the key discussion point in this session, Mr Anand Rao, IIT
Bombay, Mumbai defined the acronym “ACCESS” as - abundant, clean and effective energy systems for
sustainability. He flagged the fact that a large set of the Indian population does not have access to
electricity and clean cooking fuel. Acknowledging the targeted schemes, like UJWALA, he observed that
the LPG has not penetrated sufficiently because of stacking, saving for emergencies and affordability
issues. Long term concerns for electricity must include energy security and GHG emissions.

Following Mr Rao’s remarks, Mr Rahul Tongia, Fellow, Brookings Institute, Bengaluru, called for energy
security for the poor. However, the need for access to meaningful electrification without load shedding
for othersis also a priority. Mr Tongia also identified DISCOMs as the weakest link in the country in terms
of electricityand made a proposition that electricity cannot be handled without DISCOM:s.
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On the subject of electric vehicles, he suggested they be re-termed as Emission Elsewhere Vehicles as
the manufacturing emissions have not been factored in. His recommendation was that only a portfolio
of energy sources can meet India’s energy needs.

While a portfolio of energy sources and the need forimproving the access to energy particularly for rural
population were mutually agreed areas for intervention, Mr Hari Sharan, DESI Power, pushed for co-
generation based power stations and highlighted the role of coal to meet the future energy needs of our
country. He categorically declared that smart grids are slow and do not have a network to reach out to
different parts and thus solar thermal and biogas based power units are the most likely solution to
village energy needs.

The discussions during this session focused on either access or alternative sources. However, Mr Rahul
Goswami, Managing Director, Greenstone Energy Advisory, talked about the financial limitations of the
energy generation plants. Financingis not a problem was his contention, but finding good projectsis the
primary concern. Although he appreciated recent government moves that support the solar power
sector in the country, Mr Goswami proposed the need for right policy shifts that will encourage the
sector to grow.

While concluding the session, the Chair Mr Kakodkar made a recommendation that energy
management and efficiency are extremely important subjects; nonetheless, they need to be addressed
separately instead of aggregating the two. He suggested hybridisation of technology as a solution to the
energy concerns.

Quotes
“Nuclear is the best circular cycle”
“ACCESS - abundant, clean and effective energy systems for sustainability”

“Hybridisation of technology for fulfilling energy needs”
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Plenary 3:

Equitable access to India’s Natural Resources - Water and
Terrestrial Ecosystem for All

Issues of lack of natural resources, such as, water, land, soils, and forests —and of lack of equitable access
to these by all —are now becoming commonplace and are in some areas reaching dangerous levels.
India’s biotic and abiotic resources are suffering from massive degradation and loss and this session thus
putfocus on the following questions:

e How effective are the existing policies and practices in maintaining the productivity and health of
our water resources?

e What are the major barriers and hurdles to enabling local communities to act as guardians of their
local natural resources?

e What is the current knowledge base on the minimum water flows, particularly in our rivers and
streams, which is needed to maintain basic ecological services and what research is required to be
conducted?

e How can multi sector involvement and financial inclusion be encouraged so as to maintain natural
resources and ensure equitable access for all?

As the Chair of the session, Lt Gen Arun Kumar Sahni, Director General, Club of Rome —India, laid out the
scenario of how rapid population growth and transformation of technology and innovation in the
twentieth century has increased productivity, but on the other hand it has had serious negative impacts
on the ecosystems. India, home to 18% of worlds’ population, actually has only 4% share of freshwater
and this he noted has severe implications on India’s water needs and in particular, on the agricultural
sector, which is the means of sustenance for a relatively large group of India’s population. Accordingly,
he cautioned that we need to develop policy solutions, which can ensure that the ecosystem that exists
around a particularresource is balanced and potentially available to all people.

Following Lt. Gen Sahni, Mr Anish Andheria, President and CEO, Wildlife Conservation Trust further
elaborated on the issue of water scarcity and remarked that two-thirds of the world’s population
currently lives in the area of water scarcity. He concluded that due to neglect in quantifying and pricing
of natural resources, we have taken our natural resources for granted; under-pricing them has led to
market failures. He also pointed out as a result of the tragedy of commons — the shared pool of
resources; people have ended up consuming more than their requirements.

Mr Pankaj Pachauri, Editor in Chief, Go News, highlighted the increasing water stress prevailing in our
country, which has been exacerbated by rising exports of water-intensive goods. He suggested that the
problems of sustainability for resource resilience can be solved by solutions that encourage a bottom up
approach on the lines of various government initiatives including AADHAR, Direct Benefit Transfer and
MGNREGA.

Unlike the other speakers in the session, Mr Parasuraman, Director, Tata Institute of Social Sciences,
identified capitalism as the major cause of the prevailing resource crisis, and stated that the rising
population was not to blame. His premise was that India is already loaded with policies and probably
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does not need another policy, rather we need to strengthen the implementation of the existing polices
asthatcanensure more equitable resource distribution.

Though the majority of the discussion centred on the urban systems, Ms Mansi Parikh, Balipara
Foundation, India, on the other hand offered a framework of the Rural Futures concept for making
certain equitable distribution of resources and by creating livelihood opportunities in rural areas. She
suggested a human- centric approach towards enhancing knowledge and innovative solutions for
conservation issues. Rather than putting the onus on the communities to protect the natural
ecosystems, the practice should be increased community participation, through ecosystem based
services. This can bring about stewardship behaviour that makes the community stakeholders owners
of their natural assets.

While concluding the session, the speakers agreed that a framework that leads to livelihoods is the
minimum need that must be met. A natural resource cannot be protected in isolation; rather an
ecosystem approach has to be established that has a role for communities, individuals, government
and businesses and all of them need to come together to overcome the resource stressissues.

“Under-pricing natural resources has led to market failures”

“Rural Futures Framework for equitable distribution of resources and livelihood opportunities
in rural areas”
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Day 2

Debriefing

anL

Mr Ranjit Barthakur, Secretary General, Club of Rome- India, opened the discussion on Day 2 of the 2017
annual conference with a brief recap of Day 1. Appreciating the dialogue of the previous day as rich and
insightful, he maintained that participative management is essential to ensure equitable resource
distribution and sustainable resource utilisation. Mr Barthakur analysed the highpoints of the
deliberations, categorisingthem under:

e Resource security and efficiency;
e Prospective technologies for adaptation and mitigation; and
e Policygapsandrequired actions.

A special guest, Dr Asokan Pappu (CSIR) Advanced Materials and Processes Research Institute (AMPRI),
thereafter made a captivating presentation and demonstrated various innovative products that have
been developed using waste as a key resource. The practical recycled gadgets validated the call for reuse
andrecycling.
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Plenary 4:

Price volatility of Resources - A challenge: Towards minimising
and mitigating the price volatility of essential commodities

Future commodity prices and availability of resources like minerals, water and land may often be out of
line with the future reality. The focus of price volatility on energy and power sectors in policy domains is
becoming more prominent as it has a direct impact on the consumer. However, the cost of resources
cannot afford to be neglected. Therefore, there is a demand for addressing the following questions:

e What are the current trends in the central government and provincial government to cope up with
price volatility and restricted availability of resources? What India is doing to control price volatility
of resources?

e How to ensure economic visible technology and mechanism to link with supply chains —
internationally and nationally?

e How can India be more self-reliant on material resources without destroying the land and fresh
water resources?

e Whattypeofrole private sector and government can play to strengthen each other?

As Chairman of the session, Ms. Henriette Faergemann, Counselor - Environment, Energy, Climate
Change, Delegation of the European Union to India, prepared the speakers and the conference by
outlining the questions the session was committed to find solutions to.

Mr Sanjeev Paul, Vice President, Tata Steel Ltd., initiated the consultations with a brief introduction
about the subject of price volatility and its relationship with various key economic variables including
GDP, Balance of Payment, unemployment, inflation rates etc. He clarified that increased frequency of
volatility leads to instability, which complicates financial planning and, therefore, impacts sustainable
development. Mr Paul pinpointed the consolidation and cooperation between multinational traders
that is responsible for the loss of market power of many countries, which have a low returns and high
risks. The steel sector, he declared was at the receiving end of this. However, he acknowledged that
thereis nosilver bullet to correct the situation.

Following him, Mr Perses Bilimoria, Founder & CEO - Earthsoul Bio Products / Earthsoul India Private
Limited, spoke about the relevance of pricing natural capital bringing to the attention of the conference,
the absence of built in costs of natural capital in the balance sheet of the economic activity. But, Mr
Bilimoria revealed that there might be a slight change in the trend; big companies like Coke are now
making commitments on replenishing natural capital.

Bittu Sahgal, Environmental activist and writer and founding editor of Sanctuary Asia, on the other hand
elucidated the technique of pricing. He made a proposition that rather than fixing the price of a
resource, the emphasis should be on fixing a price for where the generated waste will be kept. Humans,
he remarked, are the only creatures who believe that they can generate infinite waste on a finite planet.

Prof Ramprasad Sengupta, former Distinguished Fellow of India Development Foundation and former
Honorary Professor of NIPFP recognised that there is unnecessary resource waste. He also pointed out

ﬂ Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All



/’-‘ INDIAN

L& | w
_ ;“{ Y, § | NATIONAL
Club of Rome — India %geed | ASSOCIATION

that product output does not currently account for the role of natural and material resources and the
services of environmental stocks. Prof Sengupta identified the two broad types of eco services that
nature provides the economy — one- supply or flow of resources and two- absorption of waste rising
from production and consumption processes. On the other hand, the waste absorption service has
limited capacity and correspondingly, the finiteness of the ecosystems becomes crucial.

While concluding the session Dr Ashok Khosla, elaborated on a nature bound economy that also ensures
anequitable and dignified life for all the citizens. He declared that a large corpus with the government to
solve the issues of climate change might not be sufficient; rather the responsibility has to be borne
equally between various stakeholders.

Quotes

“Increased frequency of volatility leads to instability, complicating financial planning
and sustainable development”

“Humans are the only creatures who believe that they can generate
infinite waste on a finite planet”

“Build in costs of natural capital in the balance sheet of the economic activity”

“Rather than the price of a resource, fix a price for storage of generated waste”
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Plenary 5:

Importance of Natural Resource Efficiency
in Corporate Education and the Curriculum

Today’s economic systems are complex, rapidly changing and vulnerable to external perturbations of
many kinds, ranging from natural disasters to hostile trade-related actions to changing fashions.
Therefore, appropriate skills, knowledge and attitudes are essential for conducting a successful
businessin the modern economy. And because of the fluidity of business requirements, more than ever
before, the ability to let go of old skills and quickly learn new ones become critical for retaining jobs.
Consequently, the following questions need to be addressed:

e Whatchangesare neededintheschool, college and MBA curricula?
e How canSystems Dynamics learning be made available at all levels of education?

e Whatincentives can be given to MBA programmes to include the issues of sustainability and ethical
business?

As Chairman of the session, Dr Amita Bhide, Dean, Tata Institute of Social Sciences, started the
discussions with a remark that we are aware and recognise the finiteness of the planet; but in real life,
practical implementation for careful use of resources is the problem. Highlighting ‘The Bombay Plan’ as
an example of prime stewardship of the corporate sector, she pointed out that private sector is not only
responsible for implementation of state policies but also needs to be a steward in framing better
curricula. In the light of these observations, she opened the floor for probing the role of private sector,
academia and policy makers to better engage on the issues of sustainability.

Following Dr Bhide, Prof Chari Kumanduri, BIMTECH, illustrated various waste minimisation options
based on their research activities that the corporate sector can take-over and scale up. He was confident
that waste generation could be avoided with better technology and product design. Prof Kumanduri
offered various suggestions on how waste from one activity can become a resource for another activity.
He confirmed that the research of an academic institution can support carrying out business run
production activities more efficiently.

While Prof Chari pinpointed the ways to be resource efficient, Mr Chandrakant Puri, Chair Professor,
Rajiv Gandhi Centre for Contemporary Studies, affirmed the need for holistic thinking to ensure
equitable resource distribution across various sets of stakeholders. Academia and corporate must work
together for the development of people and the gap between industrial needs and students’ skills
minimised. He referred to Gadhchiroli, Mandalekha as a good example of industrial linkages with
resources.

Significantly, Dr Anindita Roy Saha, Coordinator, Centre for Earth Studies, Indraprastha College, DU,
recognised that human capital formation is the prime activity of educators and called for a curriculum
that interests students and generates enthusiasm. Citing the example of the eco-club which engages
student interest, she raised the need to strategise and rethink the environmental curriculum; improve
teacher training; and enhance interface, internships and entrepreneurship with the corporate sector in
orderto bring plausible environmental, social and economicreturns.
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Like other speakers, Mr Amar Nath, CEE, India, also highlighted the lack of broad based understanding of
sustainability among the actors, the presence of fragmented understanding and incomplete details of
the social and environmental aspects as major roadblocks. He urged for systems thinking to resolve the
prevailing sustainability issues and the need for corporate sector to be more engaged to include social,
environmental and other aspects.

The session concluded with a clear need to promote environment as a core discipline; adequate
measures including designing of curriculum for environmentalists and environmental engineers should
be taken; enough incentives to be provided to make this discipline attractive for students to pursue and
finally, the market to take the lead in stewardship to bring these tangible changes to the system.

Quotes
“Private sector needs to be a steward in framing better curricula”
“ . e
Waste from one activity can become a resource for another activity

“Systems thinking to resolve prevailing sustainability issues”
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Plenary 6:

Circular Economy and Material Recycling (secondary raw
material use) - Business Scope towards Material Security

An enormous quantity of waste is generated by industrial activity, right from extraction of raw materials
till the end product disposal stage. Once the waste is produced, money, manpower and additional
materials must be spent to manage it. To deal with this issue, the economy needs to focus on recycling
and reusing of waste material, using them as secondary raw material and converting them into
productive or usable material. However, identification, prevention of waste, its reuse and safe disposal,
etc. are required to maintain natural resource efficiency, therefore, the need to address the following
questions:

¢ How can national self-sufficiency in raw material resources be achieved? Renewables? Secondary
raw materials?

e Whatarethe possibilities of adopting renewable and secondary raw materials?
e Howcaninnovationsin extraction and use of secondary raw materials be effectively encouraged?

e How much can infrastructure and construction convert to wastes from demolition, mining or
industry into useful resources?

As Chairman of the session, Dr Ashok Khosla, Trustee, Club of Rome — India, Co-Chair, International
Resources Panel and Chairman, Development Alternatives, opened the debate reminding the panellists
andthe audience to share strategicinputs on the above mentioned questions.

Mr Mukesh Gulati, Senior Advisor, Foundation for MSME Clusters, started the discussions by indicating
the 10 highly resource intensive MSME sectors and the enterprises in these sectors. These, he revealed,
use both primary and secondary materials and the processes have a wide scope for improvement in
terms of efficiency. The use of waste can potentially make the final product cheaper, however, the lack
of bank-linkages with respect to investment support, lack of awareness on the use of waste and lack of
incentives for the stakeholders involved, make the sector appear unattractive.

Following Mr Gulati, Ms Indrani Malkani, Managing Trustee, V Citizens Action Network (VCAN), joined
the discussion by putting the spotlight on the immense wealth and business opportunities that lie in
waste, if looked on as a resource. Integration of city managers and citizens efforts can only bring
solutions to the system as the absence of a holistic policy design creates hurdles in the actual and
effective implementation. Ms Malkani commented that the value of the waste and its disposal gets
affected by the way itis handled.

Ms Shilpi Kapur, TERI, raised some fundamental questions at the session when she highlighted the lack
of effective know-how on the recovery of by-products of the products that are being explored. She
brought forward the technological constraints prevailing in the country and the dearth of initiatives on
applyingtechnology due toinadequate funding opportunities.

Like other panellists, Mr Rene Van Berkel, UNIDO Representative, Regional Office India, underscored
the urgency for improving the material efficiencies of different economic sectors. It was crucial that
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measures be taken for estimating the direct and indirect requirement of raw material for manufacturing
different products and conducting significant R&D to find their substitutes. Mr Van Berkel enumerated
the five business models, which are: circular supply, product as a service, resource recovery, product life
extension and a sharing platform significant forinclusive and sustainable development.

The session concluded with a short presentation by Mr Adrian, Griffiths, CEO, Recycling Technologies
illustrating the potential use of plastic as material and how innovative technology can recycle plastic
materials and brought to reuse. He made a proposition that almost 90% of the world plastic can be
recycled both mechanically and chemically and solve the rising plastic waste concern of the world.

Quotes
“The use of waste can potentially make the final product cheaper”
“The value of the waste and its disposal gets affected by the way it is handled”

“Almost 90% of the world plastic can be recycled both mechanically and chemically”
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Valedictory Session

Valedictory Address — Mr. Ashish Kumar Chauhan, MD & CEO

Mr Ashish Kumar Chauhan, MD & CEO, made an inspirational and insightful speech on India’s energy
future in his valedictory address. While he acknowledged that India faces an energy crisis, he also
declared that India is on its way to become a global economic powerhouse, his premise being that India
can benefit from the technology driven revolution in the energy sector unfolding around the world. Mr
Chauhan called for developing a technology ecosystem across the energy sector that will comprise
innovation and research, technology services, local manufacturing and customer support for
innovation.

He highlighted the efforts of the Bombay Stock Exchange towards this direction citing the stock market
indices namely S&P BSE Greenex (assesses the energy efficiency of firms) and S&P BSE Carbonex
(measures company’s ability to address climate change risk and opportunity) and other similar
initiatives catering to eco-friendly investment philosophies.

Dr Khosla recognised and appreciated the efforts of the financial sector and welcomed the initiatives
the sector is innovating to create metrics and practices in measurements to evaluate how companies
are performinginthe field of environment management.

Closing Event

In his concluding remarks, Mr S Ramadorai, Chairman, India National Association for Club of Rome
observed that the consultations had most certainly demonstrated the compelling need for
collaboration amongst various stakeholders if we were to move towards a resource resilient future. He
championed the approach for measuring performance from a broader lens - economy plus the
ecological footprint - rather than mere economic performance of the respective stakeholder.

The circular economy, Mr Ramdorai advocated, must be across the entire spectrum of economic
development. This would mean that preserving energy, water, waste recreation, reduction of landfills
and such steps are the way forward to sustain the growth rate of 7% per annum for next two decades.

Dr Ashok Khosla, Trustee, Club of Rome — India, signalled the need to maintain the productivity of the
resource base to sustain a good life for future generations. Spreading awareness and co-opting other
stakeholders including corporate, government, civil society, media, academic and similar institutions
was thus the imperative.

Lt Gen Arun Kumar Sahni, Director General, Club of Rome—India concluded the session and brought the
annual conference to an end with a short sum-up of the entire discussion during the two day
conference. The key takeaway, he highlighted, was a plan of action centred on the circular economy and
utilisation of secondary raw material to improve resource efficiency and progress towards sustainable
development.

Lt Gen Sahni summarised the discussions within a broad set of analyses and recommendations. The first
covered measures on how we can become more resource efficient and this is where we look at the
circular economy, using secondary raw materials to enhance resource efficiency. The second referred to
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the prevailing policy gaps specifically, the example of GST levied on the use of secondary material, which
needs to be flagged to the concerned authorities. The third was the aspect of awareness.
Acknowledging the work of academic and other institutions in this domain, he highlighted the need for
strategic actions by both government and the corporate sector in order make these domains attractive
to the younger population to sustain resources for future needs. The fourth area was about
technological prescriptions and disruptive technology where innovative thinking in the designing of a
product can significantly reduce waste creation. This will improve productivity, resource resilience and
ensure sustainable development.
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Recommendations

The major recommendations that emerged from the conference are fall under three distinct categories:
* Resource Security - Efficiency and Sufficiency
* Possibility for Disruptive Technology: Innovation and Improvisation

* Suggestive Policy Action

Resource Security - Efficiency and Sufficiency
Circular Economy

¢ India needs to pursue alternative models like the Circular Economy designed as a zero waste model
in contrast to the traditional linear economic model of - Take, Make, Use and Dispose

* Thecircular economy while being ‘restorative and regenerative’ by design must also follow systems
thinking and innovation in terms of connectivity, relationships and the environment

e Resourcesshould be looked at through the lens of security, inclusivity, efficiency and sufficiency.

* An understanding about the relationship between scarcity and choice must be developed, as it is
crucial to assessing the value of aresource

* |tisessentialthat wasteis designated asaleadingresource and a secondary raw material
* Theuse of alternatives for virgin raw materials to be encouraged

e Valuation of marine resourcesis critical

Livelihoods

e Along with material resource efficiency, economic and social benefits and livelihoods for all must be
ensured

* TheRural Futures Framework that makes certain equitable distribution of resources and creation of
livelihood opportunitiesin rural areas should be developed and scaled up

Business
* Theprivate sector needs to practice stewardship, adding value to resource efficiency

* Increase theinvolvement of the private sectorin achieving the universal sustainability goal

Possibility for Disruptive Technology: Innovation and Improvisation

* Encourage disruptive technologies such as Factor Five technologies (technologies promising five
times more resource efficiency than their counterparts) thatlead to reduced energy consumption,
using 1/5th of the current resource consumption pattern
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Scarcity acts as a trigger for innovation; hence continuous research is needed for improving the
productivity and efficiency of high-resource intensive sectors

Promote co-generation technology like burning biomass and coal to produce electricity and
contribute sustainable resource utilisation

Biomass and bio gas plants need to be scaled-up in India considering the large base of village
populations without access to electricity

Hybrid green composition has the potential for generating opportunities for new enterprises.
Hybrid material composition can address rising waste by generating green products and jobless
growth by creating employment

More innovative thinking needed on design of product as that can significantly minimise waste
generation.

Suggestive Policy Action

A. Change of Approach for the Government for:

Sustainability

Policy framework promoting use of waste as secondary resource material to be developed

Government programmes to be established for incentivising valuation of ecosystem services and
usersto encourage conservation

Policy to be based onindicators forinclusive development, rather than growth
Reimaging of indicators of growth from GDP to SDGs and SDG plus to be undertaken

Hybrid products need regulatory support to encourage their utilisation. Two broad regulatory
requirements caninclude approval under the BIS standard and areduced GST rate

Create a favourable policy environment wherein technology, economic and capacity concerns are
dealt with to motivate the use of innovative and sustainable materials

Provide technical supportto new entrepreneursin sustainable materials
Develop a national levelinventory of resources used in the country across sectors and value-chains
Build capacity on Corporate and Academic responsiveness through sustainability education

Resource efficiency as a part of the curriculum to be pushed as a single point agenda through a
policy directive

Establish GPP (Green Public Procurement Policies)

Policy support required for greening the ocean economy and reducing marine pollution

Recycling

Policy onsolar panels for ensuring end of life recycling and reuse should be developed
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* Mechanisms supporting tough action for frugal use of water, recycling and focus on R&D to be putin
place

Energy

* Programmes promoting shared economy — for example, instead of material intensive electric
vehicles, develop and execute and encourage use of mass transit systems,

* Government initiatives needed for inspiring hybrid solutions for renewable and non-renewables;
systemic thinking for solarand wind models are the opportunities

* Promotealarger number of decentralised power plants with micro grids

*  Policy should provide space and opportunity for investment as the utility scale of role of private
investment is now self-sufficientin energy

e Commercial mechanisms for purchase of renewable power and financing of energy storage to be
putinplace

* Fiscal incentives to be provided to encourage business to takeover energy based projects as rural
markets relatively slow

* Fiscal incentives like minimal GST or no GST should be levied on use of secondary material for
production

*  Policy makers to work with companies, technology vendors and research organisations to establish
common data standards for smart meters and smart grid devices

*  Policy recommendations for two Technology Missions —Photo Voltaic and Storage

Urban Local Bodies

e Build capacity of ULB (Urban Local Bodies) to establish and implement green public procurement
policies

e Greendimensionshould beincludedinall aspects of governance frameworks for ULBs

e Urbanlocalbodiesto employ environmental engineers for systems planning and execution

Business

*  Multi-level governance that includes partnerships for product design partnerships for product
design, manufacturing and capacity building for green entrepreneurs to be practised

¢ Government to initiate long term strategic planning and investment in consultation and
coordination with private sector

* Promote dialogue encouraging resource mapping and innovators workshops

e Support C&D (Construction & Demolition) activities and industries (circular economy)
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* Rent or royalty to be paid for units of extraction - accumulated funds to be used for investing in
renewables

* Extended Producer Responsibility (EPR)—for the product design, consumption and thereafter

* Accesstoinstitutional finance as a big driver: Training of existing bankers and performance systems
thatsupport project based financing and not asset based

* Linkages with the Global value chain/ markets and benchmark enterprises: Policy Support and
Capacity Building

* Need foramorestringent enforcement of laws: Special studies that track progress overtime

B. Change of Approach forthe Corporate Sector

* Factorof Natural Capital is critical for corporate and balance sheet as Nature is demanding a balance
sheet

* Encourage industrial symbiosis: optimising water and energy use and reuse between companiesin
industrial production and using secondary resources in industries

* Waste hastoberecognised as asecondary resource for a circular economy

* Addresswaste by recognising its usefulness, features; strengths and positives

* Needforcreation of a marketfor secondary raw materials

* Thereisaneedto price ‘where will you keep the waste’, rather than only pricing resources

*  Price volatility can be mitigated, but there is no silver bullet Different economies and different
solutions possible

* Encourage poly-silicon manufacturing capability to reduce dependence onimported solar panels
* Promotethe scope for CSR opportunities in waste management
* Collaboration with informal sector to be stepped up

* Undertakeintegrated initiatives for acknowledgement of different and innovative schemes

C. ApproachFor Co-optingthe Young

* Inculcate a reflex hunger for knowledge in the young and a desire to make a difference in the
environment

* Educate the youngon waste management

* Education to acknowledge systems thinking processes that think of solutions, which are disruptive
not justincremental

e Systems dynamicthinking should be incorporated from KG to PG

* Designjob streams forthe environmentfor young professionals
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Conclusion

The discussions and dialogue over the two days focussed on concepts and practical applicability of
resource efficiency, energy security, circular economy, waste and use of secondary raw material that can
helpintransitionto a resource resilient India. The event was fortunate to have active participation from
a diverse set of stakeholders including business, civil society, academia, students, media and legal
professionals and government. Some of the prominent speakers expressed their deep concern
regarding the state and trends in the sphere of natural resources and the immediate need for
developing a resource resilient future for the country. Much of the focus of the discussion was on
technological, economic and lifestyle changes for transformative action and the policies that are
needed to encourage these changes.

While, there was a larger framework of questions, the discussants did not confine themselves to it and
discussed several more issues. The presentations and discussions at the conference yielded a rich and
diverse set of specific suggestions and recommendations. There emerged a common understanding
and consensus that we are hurtling towards harming our planet - mother earth - and there is a
compelling need to urgently regulate our ongoing activities for sustainable development. A circular
economy and resource efficiency were clear alternatives to carry on production and consumption for
sustainable future.

Apart from developing a coherent policy and strategy towards realising the circular economy, India
needs to prepare for encouraging and aiding resource resilience. Essentially, policy-makers need to
become aware and knowledgeable of how circular economy can deliver new opportunities and models
for economic growth. The development of overarching policies and supporting initiatives must take
place within the broader framework of the principle of sustainable development.

While it is important for government to set the overall policy direction, innovation lies at the heart of
this transition. Multi-level governance must be directed at fostering India’s new breed of innovative
green entrepreneurs. Complementary measures should be directed at encouraging research
collaborations between the private and public sectors, as well as academia. The international
community has an important parallel role to play in supporting these initiatives, while the NGO and civil
society will be important in disseminating the prospects and opportunities for creating a circular
economy to the broader community to galvanise support and optimism towards this transition.
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Annex 1

Presentations
Plenary 1:

Materials Security for Efficient Make in India
Anirban Ghosh, Chief Sustainability Officer, Mahindra Group
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Ashok Khosla, Trustee, Club of Rome — India, Co-Chair
International Resources Panel and Chairman, Development Alternatives

Resource Efficiency

Ashok Khasla
Chslrman, Develogment Alternntives,

Annual Conference 2017
Club of Rome India

' éonsumpﬁnn Solclety = Germany
AND “India™

‘Efficiency = Resource Productivity
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Plenary 2: Energy Security for All

Anil Kakodkar, President, National Academy of Sciences, India
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Dr. Baldev Raj, Director, National Institute of Advance Studies, Bengaluru
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P

Above 4,000 mSv 2742 died from Acute Rediation Syndrome (ARS),
ot cances
Below 4,000 mSy 11183 disd

Summary * indin commitment to 10 PHWRs of
+ A Comprenshsive Sumtmines Largs Mudesr Energy | P00 MWe PHWE & srcoumging
Progremme has Ensliled Aftraciing emd Murturing | right step.
Scizntich, Engineer and Technologins for Vinamliting
ang Mesting tne Chalienges

Emphask on besx scesde amd scienpe  Deded
tachnologes ghes confidense to munch ang mest
chafienges
el ey gt mweel Cantimued and imdeed | enhmnced
~ Muost ompetitve (life Cprie Cort bsre| 700 | STPRESS. an PHWR:, indigenous
MW} Pressorzes Henwy Wl er Reactors SWRx, 5FR, Thorium Besed Resctors
- One Among the fsssers in Sofinm Coaisn Fam | 0 CResed Fusl Cycle.
Reastoriwith Closed FuelCycls
- The Lsader i Thorium Emed Resciorr sad = Goel:
ez Fies| Cyie Teshno bgies Warld Leadership i Nuclenr Encrgy
— An  Eque Fartidpetion  in  intermstionst | Technology for Society Wel Seing
ThermaonugissrExperimenty Besctar with Sustainsbilivy Based on Equity
— [Opento internsi Collabontions and Scurang ye
Centric fo Contimsousty Enisncing SErengtm in
38T of Indian Programmer.
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Anand Rao, IIT Bombay, Mumbai

Energy Access Inequalities in India Acknowledgement

—
| )
s

-

» Organizers:

Anand B. Rao Indian Natisnal Asseciation for the Club of Rome:
Centrefor Technolbgy Aernntier for Eaml Arsas {CTARA), . Prof S.:msh Hgﬂll'l]lﬂ—HEﬂﬁ, cTARﬁ
et e Dt ey Fer e o e A « Mr. Ganash Hegde (Research Scholar)
n Ty Tntanie ﬂl'l'lfhnh'\'l'lﬂ'inmhr ) )
g‘ () ‘,; b modriith sem CIARA ¥)

s"-—"'?a 2017 Annnal Canference of The Clubof Rome-Indin
BSE. Mmmbsi Nov 1617, 2017

W0 £ B = s il

Energy Research for Sustainability Proportion of Population
Key Issue );A-:-C:ES:S y wio Access to Electricity and Clean Cooking Fuels
| l; :.'
« Abundant, (Afiordable? Acceptable?) T i 3 -
» Clean, and {Cheap? Convenient?)
« CostEffective (Eco™nendly, Eficient)

« Energy Systems (Eneray Servicet Solution)
« Tor smmm

Whatkeeps p fram the “sustainable solutia
mmhﬁd&kﬂm?mfm -
.
Briand B. Raxa, CTARA, IIT Bomissy 5 £ ? " [
Status of Cooking Energy in India L PG Access in India: Census 2011
| :: :"-“I
Seree of Usshiig Kivep 85% Ruraland 18% Urban
i LRSI mmm l
E - whny e - . .
._ E Hipe Nlidi of e @ikl B cedd sy
i L1 e aaiid
| vipr
. 8 kv
3 md | pmnin Cenad
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Cooking Energy: Challenges Ahead Status of Rural Electnification

« Transition 10 LPG: - =
Limited aocess: Notonly in rural aress.: even in wban arsas!
Improyed perstration thr Ujpwals: Sustsinabiiity?
“Stacking” rather than climbing “energy ladde”
Lorg-term concerns: GHG emizsion & ensrgy security

« Large dependence on biomass:

Improving cook-siove efficency and accepiance

| Al Indin: TLAZ%

'
=

Fiiey

lssues: with biogas: Possibilty of community solution [sarvioe)

+ Leapfrogging: e
Use of eleciriciy® | - ¥ -
(irdustien cooking) |5 e

E . _}J_,,_x

Electrification Status — Today! Issues of Electnicity Access
~ l:_:
T - « Unelectrifiad hamiets exist within 100 km from Mumbai)

o =" Py « Many of them are not considered for electrification
‘u__ = —0 o o ° under DDUGLY _ )

F i — e a a 9 l.-_‘Smeafihemnmeas.mnyasznmnwsehdds
| & e I _
| - 09e9s® _—

~140 million households yet to be electrified! |

Electricity Access Inaquality
Exstence of Relative Deprivation Date:and Methodology
| £ J

ol ) | M [ T E
. g
| - = | St e — = =§
s = — 8 ma bk —— ="
e IR
s B

e, ]
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Domestic Electricity Consumption in India

~

Ll wiwe Lldsmmity. sutimmption

i}m 1 _u
AT=s ecanmmir cidees i
wrban and pural Tnsfin

bl |_. h I_I |I |

o Lk fleea)

AW it e

Avaiabiticy and reliilie Supply of basic alectricty o
she mdarpriidle sad communrres m the remnts locenons = soll 8 challenee

Eleciricity Consumption Inequality in India
].'—u
Inter and Infra-state
Inequaiity

The story of India
and Bharar!

Electricity Consumption Inequality in India

| o

IF Bl B 1

Inter and Intra-state
Ineainy

Eleciricity Consumpfion Inequality in India

)
eyne Interand intra:siate
Inequality

Inequality and Electrification

-

limsgaiitis D) sl Phateifzzmee

+ The Gm of electriofy consumpton. is ceorsamng as fe % HH searfied

nereases
+ Decressing Gni i ruraf 3reas n T gfebclrimym could be
z‘nnhmd nural elestrfication the question of limied

However,
- atEessiimrasiruciure 1o the B ano |0 detde = still un-aswered

Inequality, HDI and Elecinfication

+ |ncreaseinslesfrfication codd have helped in higher HDY in fei states
Betler escinfication may ako swpln the reduced Gini (& reduces insquaity n

= Eecirifcaton 35 3 mojor dier or catalystin Devsicpmentt
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Tracing the Contours of Inequality Electricity Service. Future Challenges
\ i s4 maquay L
o shrvmrs = 14 crore households yet to get elsctrified!
IR s ::::::' = All househclds: are-expected to be get 24xT senvice
| "-_;" 9 g « Future of mini-grids? Need clear policy guidelines
2V e <Aty for grid extensien and mini-gnd connection

L
R B S « Monitoring and Evaluation of electrification
FESOSG(Y RS0 810 infrastructure: Evaluating access-availabllity-
reliability-adequacy-affordability framewark
» Holistic policy to improve livelihood oppdrtunities
and development
« Dacenfralised renewable based intelligent system
Vs centralised systems

R TR ST TRr L]

Biogas Plants: Field Data from Thane Reasons for Failure
[ (P S s « Lick of maintenance/ post-sale service
Petential Physical damaos in the tank! dome
3000, Lo Fi:-'&??-ﬁﬂﬁg_-m#?dl Chekirig/ leakagss
+Fietd reality Mary defurct units « Lack of animals (feedstock)
1500 D N Bt venei=? Wiak doesnt2 Why? « Lack of labor required for the daily operation
' » Shortage of water
100! « Lack of Interest: Proximity 1o towns, avaliabiity of LPS
| bisly ®© 6
5 i Llennientsd o
fx‘;ﬁr‘xﬂa&b’;’:’/s‘?f;&?if.r?x“.-“f;'.-‘;" e : TOSL Ajinkyz =t 3|

CBP Providing "Biogas Service”
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Plenary 5: Importance of Natural Resource

Efficiency in Corporate Education and the Curriculum
Amarnath Karan, CEE, India
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SCT03E 8Ctors e A s e PSR I o —
* Most of the solitions providedare | A I -t
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fazue = iy
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Mahindra & Mahindra Energy Research Application

* Solar YAM for Faint Shop
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Role pelicy and academia can play

» Palicy
hzye scops for sxpenmenting and mnoyEts
* participative provsss and evolvinz
* Academiz
« design and delivery of curriculum which areeitensive, 2ngaging
= immerzionand traning. programmes
« £5R progmamms enrchment

Curriculum should include

* Tools to study and understand the socketal needsand the challenges faced
* Think for sofution which is dizruptive net just incremental — ez, =i

poliution and health im Delhi, refrizeration, transportation
* Circular Sconamy = in waste 2 rEsurcs mansgemant
* Reimaging indicstors of growth - GDF to SDGs and 300G plus

* Renswable not for compliance but = way of buginess —from solrcing to
i

dispatch

* Extended Producer Responsibility (EPRI—for the product desizn,
theresfter

onsumiption 2nd

. f,npsvstan of Economic —interlinking of economics with Hvi
Iving things —resgurce imitation, efficiency, conpekmion, pi
markst

and non-
and

Curriculum should includa

* Enyirgnment management —audits, resource mapping end tril

* Bipdv/ersity— fghts perspecte

* Ecosystem seniices

* Systems thinking— inter-tinkage: between the sectom, =g/ SCERT
teathook

* Factars or malczton of social development = health and socisl well-
being impacted by ather séctors ke environmentzl quality, urban
pianning, resowrce distribution, etc
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Plenary 6: Circular Economy and Material Recycling
(secondary raw material use) - Business Scope

towards Material Security
Mukesh Gulati, Senior Advisor, Foundation for MSME Clusters

10 Sector: idenfified oz Resource Tyt
Intensive out of 47 MSME Sector: ===

scope lowmd;m%ecmﬁv in MSMEs

Key Features of 10 Sectors _E,E‘_..,

= Al gre pnmary resouvrce based with significant
shore of MSMEs.

I = Some of these secfors olso use and polenfially
use more secondary materials viz. Foundries,
| Brick kilns, Texfiles, Pulp & paper
= The processes have significan! scopefor
efficiency
/= Mufipie levels of iechnologies caon be used for
/ efficiency
= Thof include low of no cost process chonges

gy = [hey all leave enamous quaniifies of sofid
| waste leading to londfills & ilegal dumpoges

Foundry Process

Carrying molten metal Pouring metal into moulds

i

8

sponge iron

Leafher tarning
Texdiles
Dyes and chemicals
Hechroplating
Brick kilns
Ceramics
Glass and glosware
Pulp and paper

g
i
;-&

One of The Idenfified Sectors:
Foundry L

= Incdis produces aroumd 10 million Metric Tonnes (AMT)
of pasting per vear out of 5,500 foundries
| = Aronmd S wiflion ML (30%) are prodused by 3000
MEMEs uune the comventional way of meltine through
eoke fired cupalas
= They use pig wron (pnmary extracted), metsl scrap
/  (meondary) and eoke (primary meterial)
/= Themajor salid wwstes comme: ot of foundnes are
Trarue sand and slag
= These senerate almeost 500,000 tonnes of 2lng (10%%)
p-a.winch is presently being used for Tand fillme winle
some of it 15 dummped into ponds

Initiatives 2007-17 (continuing) fyiiyd
e

= G5R/EE00 LMISME: (121%% all entérprise: nnd 6% of total
production) wperaded m melmes effrwuces (G DST.EL
Swinch Asi) for carbon dioxide reducton by £0.000 &MTs (10409
sificiEncy mprovemsn)

= Srerage nedprofc B S locs pooperemerprse— B 32 5 coores
Emro 4 S mmilion Svery year

= Fomdston for MEME Clesters {FMC), colabormedwrh TARA &
DEelopmen Absrosmes (DA 0 dembp s echuolesy i

fommerrind atiliontion of slns
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Creating Paver Blocks out of
Foundry waste

Understanding the bamiers. .. -M!Iul

Reasons * Mo incenfivefor
contractuiol iabor
|
|
= Bank
Limkapas
= omafimes
Crickiy

1 rechnsiogy

Policy Recommendations

1. Createa repository of availablz technolegies with business plans
and support acquisition through quality business developmant

| serviee providers disaggregated at sectaral level to sugment

| sopply. Aveid working in'silos. Gat to the details.

L. Accessto institutional finance as = big driver: Training of sxisting
‘bankers snd performance systems that support project based
finanting and not asset based

! )
3 mtmmm| walue chain/ marksts and benchmark

INDIAN
NATIONAL
ASSOCIATION

Achievements .o
= DST hns & scheme: “Promonng Susteinableand Inclusive
srowth by Enterprise creation tirough Scimeos &
rechnelogy based Inevarive Selumons™
= (il 350 paver block enterpnises uaing waste slag are
| needed to ensime Zaro Land Full from this 500,000 Tormes
| foundry waste p.a.
! = Hy September 1070, the project tareets to create’
/ umErade 50 such enterprizes umms this teclmalogy using

I'- 1p 20% of s waste

= In the last 2 ont of § years 12/50 targeted énterprises
! hirve already been st up and become finctional

= Hir Ouestion 1o What are the reasons and what can policy
do abeut 117 Who takes the respansibulity?

Main Pniicy Intent iyt
A ey
o resource ysage and wasle genzrofion
from -mumnirmﬂml clusters ]

v' +Process of resowce UsDgs and waste disposal ond fheir

*Hﬂmu{lmmi

aquanfities

Fotentizl of whshitulion by necmv'mnfeﬂdsmd wesle
uliﬁm'ru:n cradfing new financial products

ummmmﬁlﬂb(h;emduﬂ: lm_lup]lm
ce!. senvice providers

) v + Viahility Gap Funding in oose the projects need more funds

+ Uifimote goal: “Zem Bdrocons”, “Zero tanaffin ", “Tens
Discharge” amd I ETRiioRs

Policy Recommendatfions

& Underahe intezrmied initiatives that help connect diverse sctors:at
| I traatelocal, regonaland nations onling tepesitarias of preblems in
s=archyof salutions to rasch out to MnoyEoTs, academic & technical

| institutions and enterprass

If. cran ‘Chalienge grant funds for idsntfication of craative idassta be
hamessed

e #Fuwﬂszﬂphyﬁﬁhestamomnewmasmuhmwnh
/salect equipment, connectivity and & mesting peint for camplemantary
ﬂﬂeﬁuldlutﬂmnmd—lndlﬂumillgmppm

i' Institute development mibativesin specel cross cutting areas that

| require specithrist or long term investment for solution crestion

. Demonstats tucczasful innovations through innauation on fairs and

insitution of swards
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Rene Van Berkel, UNIDO Representative, Regional Office India

(wifid )

Business
in the Circular Economy
%]
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ehanged myrthess pEthwey from

ng wme/Batch

U@uﬂ:: 7 ‘ “"-":l-;':- .':'I I
- . 50 icient and Cleaner Production
o 3 -
...}..Tn. ﬁ o 5 *Finding and implementing ways to
" . : « *Improve productive use of
‘- Q\ b materials, water and energy
! ; (thereby)
' ‘ # * Reduce the generation of waste,
“Irm{[“ / N effluentand emissions (thereby)
s L\.,“Ol'l\bf Sols L ¢ <Improve well being of employees,
it sty ‘ e i consumers and community
.
m [ -
l'ﬂlﬂl" LY ﬁ Diabasl Feogromene with UNLF smce 1955, toylomenbed
i I ] “ . ey (bl BT Ba
~ o o - [l
e REmTe (0TI AETTE IO % O alTe * - » - - n
'.WH\”:’ £y ‘ (il 'y
sahyop Enterprises

| T
T 3 Eesourcy EFHonr
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— f
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« ltun runewabin smicegy
= s sioatirinbyy saureed reneun il
Tainr

* liun'of sooandary tnaturiai, water
and grTEy

* U it far ourponn ratenalh

* liun e harhal sabstanem

= Suistoe kocilly

l.l l_..u'- 4
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1 Paddy Dirying Frocessing of Fresh Chilled Hides In Tanneries

(i £y |immnsnees

* Adv=nced Supescritcal Therma| Treatment

to produce diessl-substitute fromnon
racycisd plastic (PP, PEand F5)

* First commercial piant to be

zsioned n Dec 2017 for 15 000

capacity In Patiala, Punjab

Ligfili'e E

* Retrofit device to capture 70900 of
particllzte mattes from diesel genemtor
exfi=nzts for fewse in paint &nd nk

& 3!.‘! nstalistions opesstional in NCR

wraction from rice husk ash for use
as tyre filler, reducing roliing resistance of
tyres with Up 1o 5% fusl sav ngs an
wehicles

* Prlot plart s being uj 5

e fo ssle Iy partrerthip with tyre-c m_.arl'.

- [s] . m o o

{nibg Y 89 1..7' i e

mft
7 sxehanges divert > 500,000
vaste from lamdfill

4 suchanges craat= > 130 M,'&Ij
anmual revenie

B T T o e S,
1| < s 1 e 8 e o

e [} . m o o
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Organic Waste to Energy

Engd o3t

snd tachmalogy Bnies
Eetirnnsed patential bebieen S5 10 — Business
- Success

& 1,68 MW Biogss tas=e Fower Pant o it :
oy at Jzn mgation. Jaigaon. Maberasra
& iy B ErTrT—TT—
¢ om = [ ] . I s & mow (]
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Asokan Pappu, CSIR, AMPRI, Bhopal

Industrial and Mineral wastes Recycling in
manufacturing Hybrid Green Composite Materials
— Opportunity for Entrepreneurship

Asokan Pappu
Senior Principal Scientist and Chairman Business Development Cell
CSIR- Advanced Materials and Processes Research Institute
(AMPRI), Bbopal

AlM

= Development of a new class of hybrid green composites
= Technology commercialisation & Create many new industries

= S&T intervention to Society and Environment

S—

@ RENEWABLE RESOURCES : PLANT FIBRES

* World Production : ~ 3100 Million tons
« India Produces : ~ 400 million fons (Juie)
* India : 2* largest producer of Coir, Banana, Bamboo

bralle Ak,

Jute

Leaf Fibre (Sisal, Pinsapple, Scrawping) ...
| 4 BastFibre (Jute, Hemp, Banasa, Flax, Kenal)

|

Coconu Bonens Bambeo

Green materials : Advantages
* Renowable & Biodegradable

P —

* Energy saving8 Easy handling,

OVERVIEW

U Aim

(1 Hybrid Composites :AMPRI's Innovation - highlights

* Potentiol row materiols & Problem addressed

* Manufaciuring process & Compesite products

* Performance of composites over traditional materials
= Applications & Opportunities

U Conclusion

WASTE RESOURCES AS A POTENTIAL RAW MATERIALS
!Iﬁ ML 1017

Sources: Industrial, agricultural activities
World generation: ~22 billion tons per year

In India:~1 billion tons per year
Organic wastes  : ~350 (MT/ Yr)
Inorganic wastes : ~390 (MI/ Yr]

PROBLEM ADDRESSED

= Avoid deforestation
= Alternative for timber & traditional materials

= [ndustrial waste management & holistic approach

= Utilise unexploited renewable resources (Natural fibres)

= Workout solutions for : Make in India, Clean India, Skill India program
* Save environment

= Make new class of materials for civil infrastructure and transport system

ﬂ Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All




Club of Rome — India

e
a a
Al PROP

S. No. Properties Flyash MPRs

1 $i0, 51.99 173

2 |AL, nan m

3 Fe,0y 10.72 142

4 Mg0 397 a6

5 K0 190 0.01

6 Ca0 28 45.40

', MICROSTRUCTURE

MANUFACTURING PROCESS
RAW MATERIALS

‘ NATURAL FIBR POLYMER | INDUSTRIAL WASTES

FIRE RETARDENCY GRINDING &
TREATMENT PROCESSING

CALENDERING-MOULDING

DEMOULDING
5 g POST CURING
7
(" TESTING FOR QUALITY ASSESSMENT

FINAL PRODUCT
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WHY NATURAL FIBRES

Properties of plani fibres over glass and carbon fibre

Filirs Dismoter(pm)  UTS (MPo)  Moduius (GPu]  Elomgution (%) Density
l9/om?)
450531

Cor 00450 75 [ 540 5 012

Banana 80-250 529-754 11208 135 1215 024

Siaal 50200 () (YR | 37 I o
Pinaapple 2080 MR | WS8R 18 14158 0.6

Paim 0 30 m 08 1 =

Egiass - 2000 7 [ 256

Carbon — 2000 230 — 14 — i}

HYBRID COMPOSITE PRODUCTS
FOR BUILDING CONSTRUCTION INDUSTRY
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HYBRID GREEN COMPOSITES HYBRID GREEN COMPOSITES

PROPERTIES OF COMPOSITES

CSIR-AMPRIParfitipation & W 7 VN X F

showrasing

e i :
i WATER ABSORPTION (ASTM D 570-10) 4 TENSILE STRENGTH (ASTM D 638-10)
29 [ T
32, | RMP-Red mud polymer compasites 07
FPC-Fly ash polymer composites =
MPC- Marble waste polymer composite — 25
RHB- Rice Husk Board a
B PB (EG)- Panticle Board- Exterior gradys =
2 EPS- Extended Polystyrene = 204
= MDF- Medium Density Fibre Board =
2 4
T £ 15
S g
o =
< 2 104
i i
5
E 5
o
RNP FPC MPC RHB PBIEG) EPS MDF. TEAK RMP FPC MPC RHB PB(EG) EPS MDF TEAK
i MATERIALS Wood MATERIALS
COMPARISON OF AMPRI'S COMPOSITE WITH CONVENTIONAL MATERIALS COMPAT BN OF ATIPRrE G OMPOEITE Wil CONVENTIBA MRS
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Vi
o COMPRESSIVE STRENGTH
4 95 84
. 1004
£ o0
= 80
2 7o 56
# e
2 s
w
>
E 40
o a0
% 204 L2
9 104
o4
RMP FPC MPC TEAK Wood
MATERIALS
COMPARISON OF AMPRIS COMPOSITE WITH CONVENTIONAL MATERIALS

7

e

FLEXTURAL STRENGTH (ASTM D 790-10)

FLEXURAL STRENGTH (MPaj

RMP FPC MPC RHB PB(EG) EPS MOF TEAK
MATERIALS Wood

COMPARISON OF AMPRI'S COMPOSITE WITH CONVENTIONAL MATERIALS

e INDICATIVE COST

ranis

DOORS size : 2x1 m (25-30 mm thick) Cost Rs.

A |IM"I Doars : Fire refardant, water & termife resistant Grade | 4500-6000

B | Commerciol Doors

v

£ FIRE RESISTANT

Fire Behavior Property Wood Substitute Composites
Composite Panel | ampRIwoOD Wood KAIL
{MDF/EPS/MDF)

Non-combustibifity C G i [

IS 3808-1679 |

Ignitability IS 476(5)1968 Not easily ignitable Not easily Not easily

ignitable ignitable

Fire Propagation Index: IS4T6(6) 1981 25 i1 36

Surtace Spread of Flame Class 2 Class 2 Class 3or

85 47671981 | Class 4

Maximum specific Optical Density (Non- 736 470 33

Naming) ASTME 662-79

Maximum Specific Optical Density 549 532 265

(Flaming)

i) Teak wood | 12000 /-
| ii) Medivm Density Fibre Board with lamination | 5500/-
: iii) GRP Solid door | 12600/-
PANELS (Price PSF) | cast Rs
CSIR-AMPRI Panel products: High strength, glossy finish, Fire 22.85/-
refardant, water & tfermite resistant (4-12 mm thick)
| similar commercial materials used in modular kitchen | 450850
Commercially ovailable panel products
()Ply12-18mm1 50-75/-
| i) Medium Density Fibre Board 12-18 mm ¢ | 40-50/-
| Tiii) PVC25mmt 110/-
iv)Teak (30mm1) 225/-

Vi SISALFIBRE POTENTIAL IN COMPOSITES :
e RURAL EMPLOYMENT & INCOME GENERATION

Sisal (chopped
fibre) Preform

APPLICATIONS
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ADVANTAGES. Bl scuevanons s osoronmss

U Unigueness of Products: Durable and stronger than teak wood
High strength to weight ratio Alternative for ® Stronger thon b, systhetic wood, plistic and derchls
ll.nsmunte to weather, -hrm-m,. corrosion : st e i seweion; coeraion ma sl foesli -
Fire retardant, self extinguishing
Maintenance free green composite . * Fire retardant materials having self-extinguishing nature
Cost-effective than teak wood o0d & * Cast effective & maintenance free products.

Use in multifunctional applications e

Commercial Opportunities HYBRID GREEN COMPOSITES

= Transforming waste inio weaith in construction sector ' ”%' ‘l”” " ” “IWU m g
= Convert lab research & Create start-up industries . IkLl i
= Enhance economy & employment .

- —— -

" = Process know-how? is ready for mﬁ&cialﬁaﬁonﬂ " A

TECHNOLOGY TRANSFERRED

Hybrid Wood Substitute Composite Materials

(cM WooD) uchkgED 10 —
M/s. Eco-Bright Sheets Co. Put, Ltd,

LICENSED TO :
M/s. VSM Industry, Surat Gujarat
On 29 Aug 2015

OPPORTUNITY

New class of hybrid green composites with:

* Varying thickness
= Size

= Shape

= Colour

= Surface finish
* Texture

= Design

= Screen prinfing

T
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i OPPORTUNITY
= High strength composites

® lightweight composites

® Glossy finish composites

= Sandwich composites

Target Applications:

Civil infrastructure & transport system

“ AMPRI's Hybrid Green Composites — An emerging
materials to fulfill multifunctional applications”

“ Your intervention will help vs to take-up this
technology for further heights”

— -

THANKYOU ALL

CSIR, New Delhi
Acknowledgements: DsT
NALCO
BMTPC
MOEF
Dr. Avanish K Srivastava, Diroctor € SIR-ANPRI
Dr. W, Soxenc & my Grosp members, CSIRANPRI Bbopal

Thanksto YOU all &splthanks o INA, EVPL. 1.

s
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SUCH INNOVATIVE TECHNOLOGIES ARE READILY
AVAILABLE FOR COMMERCIAL SCALE
MANUFACTURING AND ENTREPRENEURSHIP

AMPRI Hybrid Composites Technology(é min u tube film) available at:
s: //www.youtube.com /watch?y=8SnnK SamAKM&feature=youtu.be

You are welcome for licensing CSIR-AMPRI
Technologies !

For more details please contact :

The Director
CSIR- Advanced Materials and Processes Re: : lastitute, pal -4 |
i

OR

Dr. Asokan Pappe

Senior Principal Scientist & Chairman Business Development Cell
CSIR-AMPRI, Bhopal -

Emuil: gsokonp3@yohoo.co.in, pasokun@amp in
Phone: 755 2489402, 9425600260

1 pre——l
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Annex Il

Media Coverage

@ THEssC INDE

BusinesslLine
vows

Mumbai hosts conference on natural resources
Updated: November 17, 2017 21:26 IST | Our Bureau

L HONOROND

A two-day conference on ‘Towards Resource Resilient India” began here on Friday to go into the issues related to both biotic and abiotic natural
resources.

Organised by the Indian National Assogiation — Club of Rome, the conference was inaugurated by Vice-Admiral Girish Luthra, Flag Officer Commanding-
in-Chief, Western Naval Command. The conference will discuss resource efficiency, resource nelusivity, resource security and resource use impact at
different plenary sessions.

“We are puiting unsustainable pressure on our planet. The need of the hour is to use our natural resources in a way that allows them to be replenished at
the rate we consume them. We have to make the best possible use of resources available to us on Earth — leaming to use them in an efficient and
sustainable manner. So resource efficiency is a commercial imperative,” said S Ramadorai, Chairman of the association.

indiatoday @

. Blue Economy is in dire need of resource

PTI
Resource efficiency a commercial imperative: S @
Ramadorai

“We have to make the best possible use of resources available to us on Earth!

BS Reparter November 18, 2017 Last Updared at 23:16 IST

Outlook
THE NEWSSCROLL

'‘Blue Economy' is in dire need of resource resilience:

Yice
Assocuanon for the Club of Rome oiganised a twosday conference. “Towards Resonrce Resilient India”™. in Oﬂlttf
Mumbai with focus on resource efficiency. resowce melnsivity. resource seqnity and resource use impact. ﬂ E] . m Eﬂ
and to find solutions relating to narural resources. It included the possibility of disruptive fechnology to find
solutions and suggestve policy actions.

§ Ramadoral. Photo: PTT

“Everytling we can measure tells us that. wathout czeative action: natual systems supporting sconomies and
liveloods across the planet nisked collapse.” smid S Ramadorai. chainan. Indian National Assocuation Club
of Rome. Indin. “The need of the hour is to use our natural resonrees in a way that allows them to be
replenished af the rate we consume them. We have to make the best possible use of resources available to us
on Earth — leaming 1o vse them i an efficient and sustainabls manner. So resotree efficiency is a
commercinl imperative.” he said
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‘Blue Economy’ is in dire need of resource resilience:
Officer

Feeds B3
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Mumbai, Nov 16 (PT1) Resource efficiency and sufficiency are critical prerequisites for
achieving security and resource inclusivity, a top navy officer said today.

Speaking at a two-day canference, Vice Admiral Girish Luthra, Flag Officer Commanding-in-

Chief, Western Naval Command, elaborated on the importance, potential and threats facing

the rapidly-growing, water-basad ‘Blue Economy’.

The Blue Economy’ [s in dire need of resource resilience, he said.

The conference, “Toward a Resource Resilient India”, aims to deliberate on resource security

and sustainable use and management of natural resources in India and seeks to highlight
urgent and critical need for coherence in environmental policies and actions.

He highlighted the need for ‘Greening the Blue Economy’, by tapping into ocean-based
alternative and renewable sources of energy.

He familiarised the audience with the Navy's ‘Energy Conservation Roadmap’ and various
green initiatives being undertaken across naval ships and establishments to ensure
environmental conservation and resource resilience.

This is published unedited from the PTI feed.

Published Date: November 16, 2017 10:57 PM IST
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Towards Resource Resilient India
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Naturalresources weather they are minerals, energy, water or air, are a drivingforce for the econamy and a major, long-term concern or our
society, not onlyin terms of supply but also of the management of their industrizl cycle and theenvironmental impact of their use,

The two dayconference will embark on various debates under four themes- ResourceEfficiency, Rescurce Inclusivity, Resource Security and
Resource use Impactthrough different plenary sessions.

Commentingon the same Mr. S. Ramzdorai, Chairman, Indian National Association Club ofRome - India sa'd, “Everything we can measure tells
us that, without creativeaction, natural systems supporting economies and livalinoods across the planetrisked collapse. We are putting
unsustainable pressurs on cur planet. The neecof the hour is to use our natural resources in a way that allows them to bereplenished at the
rate we consume them. We have to make the best poss ble useof resources available to us o Earth - leaming to use them in an efficientand
sustainable manner. So rasource efficiency is a commercial imparative.”

The thraed fferent dimensions - ecological, economical and ethnological (i.e. social orcultural) are associated with natural resources. If 2 naturzl
resource isrequired to be used, its use must be physically possib'e, econemically viableand culturally acceptable.

Commentingon the same Renjit Barthakur, Secretery General, Indian Nationa' Assoc'ationClub of Rome - India, Adviser, Tata Consultancy
Services (TCS), Trustee, BzliparaFoundztion said, “Sustzinasle use of the environment and ensuring fair,equitable access to genetic resources is

part of the picture, sincewell-managed ecosystems were critical for economic functioning.
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Ken, Betwa river linking will hurt fishing
economy in the region: Dr Anish Andheria,
president of the Wildlife
Conservation Trust

TOWARDS RESOURCE RESILIENT INDIA

62 Emaranment | 0 _

P

Buspess

Enviranmet
SHARE: E Environment

e Finaivce

s il
Hepith ana Weltnes

InLerviEws ana Featires Wy
s Cortstruction Chemical Market value SOULN Austin Locksmith Announces Emsrgenty Litestyle
peojected 1o expend by 200 Hatiine When Pets are Locked in Vehicies

Comprehensive Secondary Raw Mater

Comprehensive Secondary Raw Material Policy
Inevitable

compared it

More Posts In
T4 BMAAcademic Excellence o e
Year 2016 Award goes to WeSchaol,
Bengaluy

Itenatone Women'sDay Specel

G s e oty

Bangalre Base strtups

iy gt ofthe

The Beiation Spat The Tamara
TR CovrevardedBesthew Spa
T (Resory

& Amazon Cares parnerswitn

88 Conference Report: Towards a Resource Resilient India - Security of Natural Resources for All



) @w INDIAN
3 )% | NATIONAL
‘S WS | NSSOCIATION

%yg of

Establishedin 2011, The Indian National Association for the Club of Rome (CoR-India) is a non-profit organisation,
which aims “to act as a global catalyst for change through the identification and analysis of the crucial problems
facing India and the communication of such problems to the most important public and private decision makers as
well as to the general public.” The broad goal of the national chapter, CoR-India, is to help design an agenda for
governments in India, the business sector as well as all its citizens’ organisations that could enable everybody in
this country to live a full life in harmony with their surroundings by the centenary of the nation, 2047.

(www.clubofrome.in) Contact: info@clubofrome.in

Development

Alternatives

Development Alternatives (DA), a not-for-profit action research and development organisation, is the primary
knowledge partner of CoR-India. DA innovates and disseminates sustainable solutions aimed at reducing poverty
and regenerating natural ecosystems and their services. Established in 1982, its eco-solutions deliver basic needs
products through the small, local enterprises that generate green jobs and sustainable incomes. Based on its
innovative environment-friendly technologies and market principles, these enterprises help build local
economies and communities while maintaining a minimum ecological footprint.

(www.devalt.org) Contact: mail@devalt.org
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Dr Vishal Massey, Secretary, Chief Operating Officer, The Club of Rome - India
B-32, Tara Crescent, Qutub Institutional Area, New Delhi - 110 016
Tel : +91 11 2654 4100, 2654 4200, Fax : +91 11 2685 1158
Email : info@clubofromeindia.com, Website : www.clubofromeindia.com
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