Resources & Development: |

X A Framework for Sustainable India

\ Bridging the gap between natural endowments, : =5 ‘n’ -
N human institutions, and the ecological future. / -
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The Resource Transformation Engine \
Resources are not free gifts of Nature (Physical Envi m“ment)
nature. They are a function of Provides the raw material
human activity. Materials ,,/
only become resources when B 2 e
three conditions are met. /f’”, o
7 f"f #
£ ( -
'\-\.\\x E“'.
el Human Beings
= e Institutions

Technology

LLLLEL VDL e

Technologically Accessible:
Humans must have the
~ tools to extract and use it

Economically Feasible &
Culturally Acceptable:
Societal structures to
manage and scale it




The Taxonomy of Resources

Continuous or flow
(e.g. wind, water)

Renewable

—_— Natural

Non-Renewable |—

Human

Structures and
institutions

Natural Vegetation
(Forests)
Biological (7 - |
' wildlife
Recyclable ‘
(e.g. metals) ]

Non-Recyclable
(e.g. Fossil fuels)

Quantity and Quality

- Origin: Biotic vs. Abiotic

- Ownership: Individual, Community,
National, International

- Status: Potential, Developed Stock,
Reserves

Secondary Classification Frameworks




The Sustainability Imperative

The Fractures of Exploitation

Rapid Depletion
(satisfying the greed of
a few).

Inequitable

Accumulation
(dividing society into
haves and have-nots).

Ecological Crises
(global warming,
ozone depletion, land
degradation).
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obal Response Timeline

1987
1968 Brundtland Report
Club of Rome defines “Sustainable
advocates resource Development” (progress
conservation. without compromising
future generations).

1974 1992
Schumacher’s Rio Earth Summit &
“Small is Agenda 21 (Global
Beautiful” echoes agenda to combat
Gandhian environmental damage;
philosophy. mandated local
governments to draw
their own Agenda 21).
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India’s Resource Paradox

Mere availability of resources without matching technology and institutions hinders developmen.f.x
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The Minerals Paradox

Jharkhand, Chhattisgarh, and
Madhya Pradesh are deeply rich
in minerals and coal, but
economically backward due to
infrastructural deficits.
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The Water Paradox

Arunachal Pradesh has an
abundance of water but lacks
infrastructure. Rajasthan has

Identification & Inventory
(surveying/mapping)
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vast solar and wind MA)
energy but an acute p
shortage of water.
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The Cultural Paradox

The cold desert of Ladakh is
isolated; it has a rich cultural
heritage but is entirely deficient
in water, infrastructure, and
vital minerals.

The 3-Step Indian Planning Blueprint

2 Evolving Institutional
' Structures
(tech/skill setup)

National Alignment
(matching resource plans with
overall development goals)
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National Land Topography & Utilization

Utilization Dashboard
43% Plains
/ (Facility for |~ Total Area
agriculture

tourism)

and industry) 3'28 mi"ion Sq km

(Data available for only 93%)

30% Mountains
(Ensures perennial L |
river flow, ecology, ‘

Net Sown Area (NSA) Variance

Extreme variance across regions. Represents
over 80% of total area in Punjab and Haryana,
but less than 10% in Arunachal Pradesh,
Mizoram, and Andaman Nicobar.

_/n Forest Cover Deficit

27% Plateaus Currently far lower than the critical 33% target
(Reserves of minerals, outlined in the 1952 National Forest Policy,
fossil fuels, forests) | threatening ecological balance.
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Land Degradation: Causes & Cures

b

Human Action/Region:

Mining & Deforestation
(Jharkhand, Chhattisgarh,
Odisha)

h

Human Action/Region:;

Overgrazing
(Gujarat, Rajasthan, Maharashtra)
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Degradation Effect:

Leaves deep scars and
traces of over-burdening

‘}L |

o

Human Action/Region:
Qver-irrigation
(Punjab, Haryana, Western UP)

Degradation Effect:

Conservation Measure:

Cure: Mining control &
aggressive afforestation.

Severe loss of flora and
topsoil erosion
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Human Action/Region:

Mineral Processing &
Industry
(Suburban areas)

i

i
"

Degradation Effect:
Water logging leading to

* with thorny bushes.

Conservation Measure:

Cure: Shelter belts of plants,
stabilization of sand dunes

increased soil salinity and
alkalinity
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Degradation Effect:
Dust retards water

Conservation Measure:
Cure: Judicious water

management and drainage. I

infiltration; industrial
effluents pollute land/water |

Pt wb. T 1

Conservation Measure;

Cure: Proper discharge and
disposal of effiuents
post-treatment.

& NotebookLM



Anatomy of the Living Soil

Soil is not static dirt; it is the most important renewable natural resource and a living
system. Formation is a product of relief, parent rock, climate, vegetation, and time.

Takes millions Tﬂp Soil:

A-Horizon [ESIEN SN SN " fﬂérﬁ?ﬁttg —{ The upper soil layer, rich
el ' e | ' few in organic humus and life.

centimeters.

B-Horizon | = e et - WL R Subsoil:
2oee . p— S TR s . D Weathered rocks, sand,
silt, and clay.

C-Hnrizﬂn :._'-'--' = PR A W . L g I', .. i -__I & h . _-._-: % : A . 7 & Ir: s . Suhstratum:
R 4 i G ISR : - Weathered parent rock
material.

R-Horizon:
Unweathered parent
bed rock.

R-Horizon
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India’s Soil Taxonomy: A Diagnostic Matrix
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Northern Plains,

_o .. Deposited by Indus,

ro i g

Ganga, Brahmaputra.

Key Traits

Divided into Khadar
(new, fine) and

Highly fertile; ideal

e
NS Alluvial Eastern Deltas R-\E Potash, phosphoric Bangar (old, kankar %NE f;]r gpceaagépaddy,
A acid, lime rich. nodules). A g :
Black NW Deccan <o Extremely fine,
ac plateau, gpias 1( )t clayey, immense
(Regur) Maharashtra, A Basalt/Lava flows & moisture-holding @ Ideal for Cotton.
> Malwa capacity.
\ | o Reddish due to iron -
s A < Crystalline igneous e i Broad agricultural
| -~ Red& Yellow Ea;;t:;g;' Southern %/ rocks in low rainfall gggf;ﬂw"hggns *x%é use with proper
&%E areas. hydrated. fertilizers.
Intense tropical 4T, Prone to degradation;
Laterite Western Ghats, NE 77, leaching due to m E%?p, zﬁg,'g"{pH b supports
regions alternating wet/dry - hhm'ugs- - y deciduous/evergreen
seasons. O forests.
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Institutional
Resource Planning
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There is enough for

" everybody’s need and not
for any body’s greed.

— Mahatma Gandhi. (
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(Framing the exploitative nature of modemn
technology as the root of global
resource depletion).

Productive Land
Utilization
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Equitable Economic

Development , >
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