
CRIC Training on Integrated 
Waste Management (IWM)

Module 2
Plastic waste
management



Main learning objectives of this module 

be able to compare different types of 
plastics and evaluate their environmental 

impact

be able to differentiate and name different 
plastic management strategies applied at 

different levels of the plastic life cycle



What is plastic?

Plastic Polymer Types, Resin Codes, and Product Examples

• Made of virgin fossil fuel 
feedstocks

• Seven polymer types and 
resin codes

• 3 categories for municipal 
SW purposes : Nondurable 
vs durable goods (lifespan  
> or < 3 years) and 
containers and packaging

• Cities can develop 
polymer-specific 
solutions if certain 
products are commonly 
mismanaged or littered



Recyclability
potential per type of 

plastic



Food and beverage sector is the biggest
plastic user in Indonesia



Type of plastic containers and packaging 
consumed in Indonesia



Problematic plastic waste in Indonesia (1)
Flexible plastic waste represents 3/4 or 76% of plastic 
waste that leaks into the environment (World 
Economic Forum, 2020)

CHALLENGES TO THE DEVELOPMENT OF A FLEXIBLE 
PLASTICS RECYCLING SYSTEM
• Hard to recycle Material design 
• Optimizing initiatives of flexible plastic waste craft
• Lack of sorting from the sources impact on the 

difficulty of recovery and data collection of flexible 
plastic waste

OPPORTUNITIES
• Developing alternative packaging-
• Developing plastic waste processing technology





Problematic plastic waste in Indonesia (2)
59% of plastic waste found in river estuaries in Jakarta, 
mostly is styrofoam waste (LIPI, 2019)
CFC material in styrofoam that is stable means that 
styrofoam waste will remain in nature for a long time.
If styrofoam waste is not utilized or processed, the 
presence of styrofoam will have a high potential to harm 
the environment
CHALLENGES TO THE DEVELOPMENT OF A 
STYROFOAM RECYCLING SYSTEM
• Large volume of styrofoam affected the high need for 

space for storing waste = no collection in waste banks 
and thus landfilling

• Low economic potential perceived

OPPORTUNITIES
• Various styrofoam recycling efforts have been initiated 

in Indonesia (Java)
• Effort is considered simple with a stable market price 



The plastic life cycle



Journey of plastic waste in Indonesia

Only a small amount
recycled/ properly
managed

The remaining waste:

- Open burned
- Leaks into sea, lakes

and rivers
- Landfilled



Plastic waste 
management



Why addressing plastic waste? 
Negative impacts

Human health: 
microplastics in human

organs; cancironig
chemicals leach into tap

water and can cause 
developmental, 

reproductive, 
neurological and 

immune disorders; 
plastic can clog sewers, 
leading to proliferation

of mosquitoes and 
pests and increased risk

of malaria

Air pollution: open 
burning emits

carcinogens posing
health risks

Environment: threat
to marine 

enviornment due to 
risk of ingestion, 
suffocation and 
entanglement of 
marine species > 
reduced ability to 

digest food, leading
to intestinal 

blockage, starvation
and internal injury

Economic : plastic 
pollution accounts 
for more than $2.2 
trillion in damages 

per year (e.g., 
damage to 

infrastructure, ocean 
damage, greenhouse 

gases, land 
pollutants)



The health cost of plastic pollution





The environmental
impact of plastic 

pollution
• Risk of ingestion, suffocation, and 

entanglement of marine species 

• Microplastics may reduce the ability of 
animals to digest food, leading to 
intestinal blockage, starvation, and 
internal injury 

Source: Drowning in plastic, UNEP, 2021



The economic cost
of plastic pullution

• Prevention cost: reduce the likelihood of 
plastic waste leaking into the environment 
(pre-leakage)

• Remediation cost: reduce the risks posed by 
plastic pollution leaked into the environment 
(post-leakage)

• Damage cost: all forms of costs incurred by 
various sectors and the environment resulting 
from the presence of plastic pollution in the 
environment (post-leakage)

Source: Drowning in plastic, UNEP, 2021



Benefits of plastic reduction and 
recycling

Reduced health impacts: Limiting the volume of plastic waste that 
enters the environment decreases human and environmental health 

risks from plastic pollution.
Increased recycling rates: Recycling rates increase as strategies aim 

to increase recycling of plastics and reduce contamination in the 
recycling system.

Reduced consumption: Plastic consumption decreases as strategies 
discourage or ban the use of plastics.

Reduced contamination: Contamination of plastics (biodegradable 
plastics mixing with other plastics, plastics contaminated with other 
materials) decreases as strategies streamline plastic consumption 

and disposal, and manufacturers simplify design with fewer harmful 
contaminants.

Reduced leakage: Litter and other mismanaged waste decreases as 
strategies are implemented to collect and capture more plastics 

before entering the environment or waterways.
Enhanced collaboration: Partnerships among stakeholders grow as 

strategies encourage collaboration.
Enhanced markets: Market values of plastic increase as the quality of 

end-use plastic increases from improved recycling rates and 
decreased contamination. 



• Use phase
 Green purchasing of sustainable non 

plastic alternatives
 Ban singles use
 Plastic free awareness raising

campaigns
 Introduce infrastructures to repair and 

reuse

• End of life
 Efficient source separation
 Increase recycling efficiency through

EPR and ensure necessary
infrastructure and services

 Introduce Pay as you throw

Prevention and minimization
of plastic waste

Source: Drowning in plastic, UNEP, 2021



1. Avoid, re-use and reduce

HOW?

• Single use plastic phase out 
policies

• Consumer education

The best plastic waste…. is the one never generated 
in the first place!



Plastic reduction at source

MOST PREFERRED OPTIONS:
• Reusable bags, baskets and takeaway containers

• Buying and selling in bulk 
• Deposit and return system for reusable packaging



Restriction on single use plastic

Jombang Regent Regulation Number 56 of 
2022 concerning Restrictions on the Use of 

Single-Use Plastics

https://jdih.jombangkab.go.id/dokumen/
detail/peraturan-bupati-jombang-nomor-

56-tahun-2022-tentang-pembatasan-
penggunaan-plastik-sekali-pakai-230



Efficient segregation and source separation

1. Infrastructure 
Development: 

Adequate facilities for 
waste collection must 

be available.

2. Regular Collection 
Schedules: Waste 
must be collected 

regularly to prevent 
overflow and littering.

3. Specialized Waste 
Collection Vehicles: 
These vehicles should 

be designed to navigate 
the often crowded and 

narrow streets of 
tourist areas.

4. Collaboration with 
Local Businesses: 

Hotels,restaurants, and 
other businesses 

should be involved in 
waste management 

practices.



2.Recycle and recover

Three recovery options:

• material recovery, whereby plastic is reused to 
create new objects and serve new functions

i.e construction material 
i.e asphalt-plastic road
i.e PET to PET

• energy recovery (thermal recycling), whereby the 
energy contained in plastics is recovered

• feedstock recovery (chemical recycling): 
plastic to oil through liquefaction



Plastic collection and treatment flow



Plastic prevention and recycling initiatives in 
Indonesia
RECYCLING AND RECOVERY:

• Transforming rejected plastic into eco building material

• From The Shore To Success: Conplas' Journey In Transforming Waste And Empowering 
Communities | United Nations Development Programme (Undp.Org)

REDUCTION:
After Banjarmasin City and Bali
Province having policies regarding
plastic bags reduction, other
regions were triggered to take the
same action. Until July 2020, there
are 29 cities/regencies and 2
provinces that have plastic bags
reduction policy, as shown in
Figure 2.



Plastic smart cities framework

The Plastic Smart Guides 
were developed for cities 
as a step-by-step 
process to achieve their 
Plastic Smart targets by 
WWF

More information: 
https://plasticsmartcities.org/plasti
c-smart-cities-guides/


