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 Today, opportunity to turn the tide through circular-economy solutions to 
expand the scope of recycling methods, across the plastics value chain.

 Leakage of plastic waste into the environment is the least desirable, and 
disposal in landfills is only marginally preferable.

 Hierarchy of plastic waste management requires high-level guidance on type of 
recycling that is preferable, with three dimensional need :

Categorize products made of “single family” or “multi-family” 
on the basis of their extent of recyclablility. 

Quantify how much difficult it is to recycle based on mechanical 
and energy impact

Establish best waste-to-energy solution depending on the 
calorific values of different plastics. 

Background of the presentation

Life Cycle Analysis - to preserve the value of plastics and to efficiently 
design the products for best possible post consumers usage …………..



NEED OF PLASTIC RECYCLING: SUSTAINABLE DEVELOPMENT 

By 2050

Waste Management…….. to………. Materials Management



STAGES OF CIRCULAR ECONOMY MODEL

STAGE 1 STAGE 2
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Life Cycle Impact Assessment 
Life Cycle Assessment (LCA) standards:  ISO 14040 and ISO 14044.

• Carbon Foot-prints
• Green house gas 

Emission
• Recylability



Comparison of product and 
waste LCA

“Cradle to Grave” / “Cradle to 
Cradle” approach



Materials and waste management

• Direct emissions such as collection, 
transport, and waste management 
facilities 

• Indirect emissions from electricity 
consumption   

 Indirect emissions from fuel (e.g., coal 
extraction and processing) and materials
(e.g., landfill liner) production 

 the total water consumption involves
 Cooling water
 Process water
 Water involved in any other sub system like

transport

Life-cycle methodology accounts for
energy and water consumption



Today, 45 Million families daily receive fresh & 
unadulterated milk ….. thanks to Pouches 

Milk

• Material consumption
– PE Pouches : 0.8 million MT
– Equivalent Glass : 14.7 million MT

• Power consumption
– Manufacture  usage  : 27.6 Billion Units  
– equaling 4 X 1000 MW Thermal  power stations

• Material consumption
– Plastics packaging :  167 KT
– Equt.  Tin plate container :  330 KT

• Power Consumption :
Additional power load for 
-Tinplate V/s. Plastics  : 325  MW 
~ 50% of Delhi’s power  load

Edible Oil

2.8 MMT reaching consumers 
safely in Plastic Packaging

Edible Oil
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Standard data & Analysis
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Critical data to consider
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Crucial to incorporate



Excess emissions generated during transport 350MMT of 
commodities in Jute Bags and Paper Bags vs. PP-HDPE woven Sacks.

0

100

200

300

400

500

600

700

Jute Sacks Paper Sacks

E
x
c
e
s
s
 E

m
is

s
io

n
 (

t
o

n
e
s
)
/a

n
n

u
m

CO HC

NOx HC+NOx

Particulates TRE

Transportation Considerations



Comparing Carbon Emissions and Energy 
Consumption for  Plastics Management

US-EPA, 2013





There is need for clear definition/understanding of the recyclable 
for the plastics products based on the carbon foot prints, ease of 
recycling, economics and life cycle analysis for policy decision on:
Defining recyclability
Establishing recyclable hierarchy 
Effect on recyclability due to presence of other similar or non-similar 

materials
Materials reduction (in terms of thickness) vs. collection/recyclability 

from waste
Synthetic vs. biodegradable nature of materials
Single use plastics (very widely used in the present pandemic situation)

Life Cycle Thinking ……………



INNOVATIVE AND COLLABORATIVE APPROACH TO 
ADDRESS THESE KEY CHALLENGES SYSTEMATICALLY

Maximize through 
awareness 
campaign

Minimize through regulatory 
intervention and landfill 

taxation

Minimize waste and 
maximize value
through circular 
economy approach 

Prevention/Reduction

Reuse

Recycle

Waste to earth

Incineration

Land filling

Co-processing
100 % material recovery

100 % energy 
recovery

Beneficial 
use of  

material 
and energy

Waste 
disposal



A. K. Ghosh, IIT Delhi

Thank you 
for your kind attention!!
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