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Plastic
• Plastic word originally meant – ‘pliable and easily shaped’.

• A miracle material invented by human in modern era

• The benefits of plastic are undeniable

• A lightweight, hygienic and resistant material which can be molded in
a variety of ways and utilize in a wide range of applications

• Good electrical / heat insulator

• Resistant to chemicals, water or grease/ oil

• It does not rust or corrode and mostly non-biodegradable but it can
photodegrade into small fragments called microplastics.

• Primary microplastics – produced commercially

• Secondary microplastics – fragments resulted from breakdown of
larger plastic material



History of Plastic
• 1856, Alexdander Parkes created the first man-made plastic in by dissolving

cellulose nitrate in alcohol and camphor containing ether. He presented this
invention in 1862 London International Exhibition. The coumpound was
named Parkesine.

• 1869, John Wesley Hyatt made first synthetic polymer by treating cellulose,
derived from cotton fiber, with camphor. This material could be crafted into
a variety of shapes.

• 1907, Leo Baekland invented Bakelite, the first fully synthetic plastic, the
first to be derived not from plant or animals – but from fossil fuels. He used
phenol, an acid derived from coal tar.

• Bakelite could be shaped or molded into almost anything.

• 1929, Polystyrene

• 1930, Polyester

• 1933, Polyvinylechloride (PVC) & polythene

• 1935, nylon



Collection of objects made from Parkesine, held by the Science Museum. Source: BBC



Thermoplastics Thermosets

Can be melted when heated and 
hardened when cooled
Can be reheated, reshaped and frozen 
repeatedly.
PET – Polyethylene Terephtalete
PE – Polypropylene
LDPE – Low Density Polyethylene
HDPE – High Density Polyethylene
PS – Polystyrene
EPS – Expanded Polystyrene
PVC – Polyvinyl Chloride
PP – Polypropylene
PLA – Polylactice Acid
PHA – Polyhydroxyalkanoates

These plastics undergo a chemical 
change when heated 
Once cooled and hardened, these 
plastics retain their shapes and 
cannot return to their original form. 
PUR – Polyurethance
Phenolic resins
Epoxy resins
Silicone
Vinyl ester
Acrylic resins
UF – Urea-formaldehyde resins

Plastic Classes



Plastic Categories 



Global Plastic Production by industrial sector, 2015



 The production of plastic is largely reliant on fossil hydrocarbons, which
are non-renewable resources

 By 2050 the plastic industry may account for 20% of the world’s total oil
consumption.

 Single-use plastic bags and Styrofoam products are widely used because
they are strong, cheap and hygienic ways to transport goods.

 Plastic groceries bags consume less energy and water to produce and
generate less solid waste than paper bags, taking up less space in
landfills.

 However, some of the characteristics that make them commercially
successful – price, durability and resistance – also contribute to making
them environmentally unsound (when mismanaged) and difficult to
recycle.

Environmental Aspects of Plastic



Single use plastic
• Also referred to as disposable plastics, are commonly used for plastic

packaging and include items intended to be used only once before they are
thrown away or recycled.

• These include, among other items, grocery bags, food packaging, bottles,
straws, containers, cups and cutlery.

• More than one-fourth of the resins globally used in the production of single-
use plastics

• United Nations team has estimated that land-based sources account for up
to 80 percent of the world’s marine pollution, 60 to 95 percent of the waste
being plastic debris.





Single Use Plastic Production, 2014







Management or Mismanagement ?





Plastic pollution & marine debris at South Senthil Island, Bay 
of Bengal, Photo source: SAF-Coastal Care

Source: Greenpeace Source: CNN

Source: www.unenvironment.org



Entangled seal by derelict net, Hawaii 
Photo source: NOAA

A turtle wrapped with plastic 
Photo source: Greenhouse 

Midway atoll, bird corpse 

Photo source: Chris Jordan



Plastic Islands  - Great Pacific Garbage Patch





Impact on Food Chain

 About 236 thousand tonnes of microplastics enters into the ocean every year.

 A rang of animals including corals and zooplankton, consume these particles.

 Once in the ocean, persistent toxic chemicals such as bisphenol A and
pesticides stick to and accumulate on plastic particles, adding extra
contamination.

 As a result, fish and wildlife are becoming intoxicated. Consequently the toxins
from plastics have entered the food chain, threatening human health.

 Chemicals leached from the plastics contain compounds like polybrominated
diphenyl ether (PBDE), bisphenol A (BPA) and phthalates.

 These chemicals have been established to upset the endocrine system and
thyroid hormones and can be very destructive to women to reproductive age
and young children.



Impact on Human Health
 Plastics contain compounds like

polybrominated diphenyl ether (PBDE),
bisphenol A (BPA) and phthalates.

 Upset the endocrine system and thyroid
hormones and can be very destructive to
women to reproductive age and young
children.

Credit: Dr. Marcus Eriksen, Gyres Institute



Impact on Land, Air & Water
 Destruction and decline in quality of the earth’s land surface in term of use,

landscape and ability to support life forms.
 Leaches hazardous chemicals on land, forms breeding ground for diseases, and

dumping land cause reduction in productive land areas.
 The bulk of plastics also end up in the landfills and since they take years to

breakdown they heap up causing significant health implications to plants, people,
and animals within the surrounding.

 Due to burning of plastics waste hazardous chemicals released into the air and
cause air pollution.

 Polluted air will lead to various health hazards to human, animals and plants.
 Deposits of air pollutant on land will cause land contamination as well. Whenever

plastics are dumped in landfills, the hazardous chemicals present in them seep
underground when it rains.

 The leaching chemicals and toxic elements infiltrate into the aquifers and water
table, indirectly affecting groundwater quality.

 Many lakes and oceans have reported alarming cases of plastic debris floating on
water surface, affecting a great number of aquatic creatures.



CONTROL STRATEGIES



PlanAhead

but do it systematically 



Awareness and Education
 Social awareness and education are essential to shape and encourage

changes in consumer behavior, but a gradual, transformational process is

necessary.

 Longstanding change in cultural attitude towards environmental matters is

often not attainable through brief or stand-alone awareness campaigns.

 It is instead best achieved through embedding messaging in regular

practices and school curriculums from a very young age.

 Public awareness strategies can include a wide range of activities designed

to persuade and educate.

 These strategies may focus not only on the reuse and recycling of

resources, but also on encouraging responsible use and minimization of

waste generation and litter.



Waste Management



Biodegradable Plastics
 Biodegradable plastic materials include thermoplastics such as polylactic

acid (PLA) and polyhydroxyalkanoates (PHA).

 PLA - They are a thermoplastic derived from renewable resources, such as
cornstarch (in the United States, Canada and China), cassava roots, chips or
starch (mostly in Asia), or sugarcane (in the rest of the world). In 2010, PLA
had the second highest consumption volume of any bioplastic in the world.

 PHAs produced by numerous microorganisms, including through bacterial
fermentation of sugar or lipids.

 Often “biodegradable” plastic items (including single-use plastic bags and
containers) break down completely only if exposed to prolonged high
temperatures above 50°C (122°F).

 Such conditions are met in incineration plants, but do not automatically
degrade in the environment and especially not in the ocean.



Voluntary reduction strategies and agreements

 Reduction strategy is also an option to lessen the number of plastic bags and

the amount of single-use plastic packaging.

 As opposed to bans and taxes, the value of reduction strategies is that they

do not attempt to force sudden changes in the market.

 They build on understanding that for the change to be long-lasting, it needs

to be voluntary and based on choice.

 The promotion and adoption of reusable bags as alternatives to plastic bags

is an example of a reduction strategy where the choice rests with the

consumer.

 Voluntary agreements between the government and producers/ retailers can

act as an alternative to bans and be an effective instrument demonstrating

public-private collaboration.



Policy Instruments
Governments have introduced different policy tools, from bans, to economic

instruments such as taxes.

The ban can be total or partial for those of certain specifications, e.g. plastic

bags <30µ thickness.

Policies aiming at reducing the generation of plastic waste and at replacing

single-use plastics with more sustainable, environmentally-friendly alternatives.

Levy may impose on supplier of plastic bags of domestic producers or importers

and consumers

A combination of regulatory (ban) and economic instruments (levy) may also

provide a solution to control use of plastic for instance a ban on thin plastic bags

and a vey on thicker ones.

To date, regulations on plastic bags and Styrofoam products have been

introduced at the national level in more than 60 countries and more will follow.



Design

Produce

Distribute

Consumer

Reuse/ 
Repair

Recycle

Designed to last longer and 

be more durable, using more 

sustainable materials that 

can be easily recycled at end-

of-life. 

Business collaborate and 

coordinate across sectors 

to reduce greenhouse gas 

production and fossil fuel 

use. 

Retailers offers products 

that can be easily reused or 

refurbished, offer end-of-

life take back or 

maintenance and repair 

services, and support 

producers in providing 

education and awareness to 

consumers. 

Making greener buying choices, sharing assets (e.g. 

cars, tools) and repairing them or offering them so 

others for reuse and refurbishing. 

Producers are fully 

responsible for 

recovering materials 

from their products and 

packaging throughout 

their lifecycle. 

Improved, cost 

efficient collection 

and treatment systems

Less materials ending 

up in landfill 

Support the 

economics of  circular 

design. 

Circular Economy

Source: United Nations



Roadmap for Policymakers
United Nations suggests a 10-step roadmap to guide governments that decide to
opt for a policy approach (the introduction of a ban or levy).

The roadmap draws upon the experiences, both positive and negative, of over 60
countries that have already implemented bans and levies on single-use plastics
primarily plastic bags and Styrofoam.

Step-1: Know the baseline - identify the most problematic single-use plastics,
assess current causes, assess extent, assess impact, evaluate consumers’
willingness to pay.

Step-2: Evaluate Possible Actions – regulatory, voluntary, economic and
combination of all.

Step-3: Assess impacts of preferred option – social, economic and
environmental.

Step-4: Engage Stakeholders - government (central and local), industry, retailers,
waste management authority, citizens and tourism associations.



Step-5: Raise awareness - education programmes, TV adverts, campaigns to

explain – why is the policy being introduced? and what are the expected

benefits? and what are the punitive measures?.

Step-6: Promote alternatives - eco-friendly, affordable and fit for purpose.

Step-7: Incentivize industry - allow enough time for the transition, offer tax

rebates, keep certain eco-friendly materials tax free.

Step-8: Ringfence revenues - support waste minimization and recycling industry,

environmental projects and to finance awareness initiatives, communicate the

chosen purpose.

Step-9: Enforce - set roles and responsibilities, ensure sufficient human-power

for enforcement, communicate the enforcement process, prosecute offenders in

line with policy revisions.

Steps-10: Monitor and adjust policy - audits, surveys, studies and keeps the

public updated on progress.





for your time and 
contribution


