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The Norwegian Foundation for Scientific and Industrial Research, 
SINTEF, is one of Europe's largest research organisations.

Ocean Plastic Turned into an Opportunity in Circular Economy – OPTOCE



This project is a joint regional effort to address the main source of microplastics in the Ocean, 
namely inadequate treatment capacity for plastic wastes on land. 

An estimated amount of 13 million tonnes of plastic leak into our oceans every year, harming 
biodiversity, economies and, potentially, our own health (The State of Plastics, 2018). It is 
estimated that more than 80% of marine debris comes from land-based sources and Asian 
countries are among the top contributors to marine litter and microplastics (Jambeck et al., 
2015).

OPTOCE aims to investigate and document how the involvement of energy intensive industries 
can increase the treatment capacity for Non-Recyclable Plastic Wastes and thereby contribute to 
reduce the release of plastics to the Sea.

6.3 billion tonnes of plastic waste were created globally until 2015; out of this, only 9% has been 
recycled, while 12% has been incinerated and 79% dumped (Geyer et al. 2017). This implies 
that "billions" of tonnes of non-recyclable plastic waste is today accumulated in "dumpsites" 
around the world and slowly released to the Ocean!

Ocean Plastic Turned into an Opportunity in Circular 
Economy – OPTOCE
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The project involves India, China, Myanmar, Thailand and Vietnam, with the biggest rivers in the 
world and a population of almost 3 billion people, of which half live close to waterways. 

OPTOCE countries are producing an estimated 176,000 tonnes of plastic waste every day, or 64 
million tonnes/year, and have some of the highest releases of Plastics to the Sea. Large amounts 
of the plastic waste are dumped.

These five countries are major producer of world's cement, steel and electric power, in tens of 
thousands of plants using huge amounts of coal and contribute with a large chunk of the world's 
CO2 emissions. 

Plastic is made of fossil oil and contains more energy than coal; replacing parts of this coal 
consumption with non-recyclable plastic waste represents a win-win opportunity – preventing the 
plastic from ending up in the ocean, saving coal and reducing greenhouse gas emissions
compared to dumping or incinerating the same waste. 

A Super Important Region
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Improved waste treatment
Use of existing industry for 
waste management will 
increase the waste treatment 
capacity significantly.

Will be Cost-efficient.

Resource Efficiency
Will save large amounts of  
virgin non-renewable fossil 
fuels and raw materials. 

Energy efficiency is much 
better than incineration/ 
WtE.

Emission reduction 
Will reduce the need for 
building new incinerators and 
landfills – and contribute to 
reduce emissions of GHGs 
(methane and CO2).
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Integrated waste management
Co-processing of wastes in energy-intensive industry



The project will investigate the environmental benefits of removing 
accumulated plastics from dumpsites and to use it as coal replacement in local 
cement plants and carry out on-site experiments to try to document what this 
means in avoiding future leaching of microplastics to the ocean. 

The project will investigate the potential of collecting plastic waste and floating 
material from the Yangtze river - investigate the possibilities of using non-
recyclable plastic waste from Asian paper recycling industry - investigate and 
showcase the potential of using segregated combustible fraction, including 
Plastic wastes, in local cement kilns as part of integrated waste management 
in several cities. 

Potential pilot demonstrations under OPTOCE project
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We want to showcase the potential through local proof of 
concept in all OPTOCE-countries – Pilot sites indicated



Planned Pilots in India

9.5 Million ton plastic waste is generated yearly in India and Municipal Solid 
Waste contains around 8% plastic fraction!

1. In a 18 month project approved by the Principal Scientific Advisor to 
Government of India, OPTOCE aims to test and compare the performance of 
treatment options for mined combustible wastes from the Ghazipur dumpsite 
in Delhi, in a 1) Cement kiln, 2) WtE Incinerator, and 3) Thermal Power plant.

2. Goa Waste Management Corporation aims to build a WtE Incinerator. 
OPTOCE will evaluate the cost and the environmental impacts of using a WtE 
Incinerator compared to the Cement kiln option.

3. Other possible pilots: OPTOCE  aims to investigate and showcase the 
potential of using segregated combustible fraction, including Plastic wastes, in 
local cement kilns as part of integrated waste management in Agra (and 
possibly in Haridwar, due to Kumbh in 2021). 
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Project approved by Principal Scientific Advisor to Govt of India- 18 
months Pilot Demonstration handling 75 000 tonnes of wastes



Test and compare mined Combustible wastes from Ghazipur in a cement 
kiln, a WtE and a thermal power plant.

Scientific evaluation by SINTEF under the OPTOCE project



48.1 million tonnes of plastic waste is generated yearly in China

1. Investigate the potential of collecting plastic waste and floating 
material from the Yangtze river, and using it as fuel in a local 
cement plant in Zigui town upstream the Three Gorges dam.

2. Investigate the possibilities of using non-recyclable plastic waste 
from Jilin paper recycling plant located at the Songhua river as 
fuel in BBMG cement plant in Jilin.

Planned pilots in China 2020/2021



3.3 million tonnes of plastic waste is generated yearly in Thailand

1. The objective is to investigate environmental benefits of 
removing accumulated plastics from four dumpsites and to use it 
as coal replacement at the INSEE cement plant in Saraburi.

2. Investigate how much microplastics is leaching from dumpsites 
into the environment and ocean by conducting on-site 
experiments.

Planned pilots in Thailand 2020/2021



Planned pilots in Vietnam 2020/2021

2.8 million tonnes of plastic waste is generated yearly in Vietnam. 

1. Investigate the possibilities of using non-recyclable plastic waste from 
Vietnam's largest paper recycling plant located in the Mekong river, as fuel in 
a cement plant in Hon Chong. It will be comparative study with the plant in 
Jilin, China.

2. OPTOCE will cooperate with UNDP in their project 'Plastic waste 
management in scaling up a socialised model of domestic waste and plastics 
management in five cities, Vietnam'. The non-recyclable fraction of collected 
plastic waste will be co-processed in cement industry, if found feasible.



Planned pilots in Myanmar 2020/2021

600 000 tonnes of plastic waste is generated yearly in Myanmar

1. No cement plants ate currently co-processing wastes. OPTOCE aims to raise 
awareness, provide technical assistance and to build capacity in industry and 
among authorities about the potential of involving cement industry in future 
waste management activities.

2. If all the enabling factors are in place and cement companies invest in waste 
treatment and waste feeding system in kilns, a pilot demonstration can 
potentially be conducted in Myanmar in 2021. 

3. The possible pilot demonstrations could be conducted with plastic wastes from 
Thilawa SEZ, segregated plastic wastes or combustibles from large dumping 
sites in Yangon and Mandalay or non-recyclable plastic waste from large 
recycling plants in Yangon.
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Lessons learned from the Pilot demonstrations will be shared 
through a Regional multi-stakeholder forum enabling awareness 

raising, south-south capacity building and replication. 

In conjunction with the Regional Forum, SINTEF will organise 
the 

1st International Conference on Treatment Options for Non-
Recyclable Plastic Wastes 

in Bangkok, 12-13 November 2020.



Project partners



We always publish our results and findings in International Journals 
and peer reviewed book chapters
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Some examples of Press coverage



Some examples of Press coverage



Concluding remarks

• Our initial estimates show that the cement industry in the five countries can theoretically Co-process 
all the plastic waste generated by replacing in average 10-20% of their coal usage, which would 
amount to millions of ton coal/year – a solution worth considering?

• Substituting parts of coal consumption in resource and energy intensive industries with non-
recyclable plastic waste represents a win-win opportunity – preventing the plastic from ending up in 
the ocean, saving coal and reducing greenhouse gas emissions compared to dumping or 
incinerating the same waste. 

• Co-processing concept represents circular economy in practice and incorporates waste treatment 
with existing industrial production, which is also preferred to Incineration and Landfilling in the 
internationally accepted Waste Management Hierarchy.

• International action is key to tackle the most significant sources of plastics litter in the oceans, i.e. 
insufficient waste management in developing countries and emerging economies, especially
connected to major world river basins, dumpsites/landfills and industrial hotspots.
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Dr. Kåre Helge Karstensen, 
Chief scientist and Programme manager, 

SINTEF, Norway

khk@sintef.no
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