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The Norwegian Development Program to 
Combat Marine Litter and Microplastics

In 2018, the Norwegian government launched a new development programme to combat 
marine litter and microplastics. The programme is intended to contribute to Sustainable 
Development Goal (SDG) 14.1 which states that by 2025, the world should prevent and 
significantly reduce marine pollution of all kinds.

The main objective of the Norwegian development program to combat marine litter and 
microplastics is to prevent and greatly reduce the extent of marine litter from large sources in 
developing countries.  To achieve this, funding is set to focus on four outcomes:

1. Management of plastic waste in partner countries is improved
2. Selected coastal areas and rivers are cleared of waste and the waste is 

sustainably managed.
3. Private sector performance regarding sustainable production and use, and 

responsible waste management, is improved.
4. Global commitments and national and regional instruments to prevent marine 

litter are strengthened.
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More than 9 billion tons of plastic have been made 
since the 1950s – more than any other 

manufactured material

• Its made from fossil oil, or 
polymer hydrocarbons, often 
with additives.

• Its mouldable.
• Durable – strong & robust.
• Resist degradation, but will 

slowly physically break-down to 
Microplastics in nature.

• Its recyclability depends on the 
polymer group, previous usage, 
practical aspects etc.

• It has a high energy content. Technology for a better society 4

The most significant 
sources of plastics litter in 
the oceans is due to 
insufficient waste 
management infrastructure
in developing countries and 
emerging economies, 
especially connected to 
major world river basins, 
landfills and industrial sites.

Improved treatment of 
plastic waste is needed
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Release to the Oceans

About 8-13 million tonnes of 
plastic leak into our Oceans 
every year.

If no effort is made there 
may be more plastic than 
fish in the oceans, by 
weight by 2050.

Microplastic in the Ocean 
might harm biodiversity, 
economy and, potentially, 
our own health. 
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>6.3 billion tonnes of plastic waste 
have been created globally since the 
1950s; out of this, only 

~9% has been recycled,
~12% incinerated

~79% dumped 

>5 Billion tonnes of 
plastic wastes is today 
accumulated in 
dumpsites/landfills 
around the world…

….this will slowly break-
down and be released to 
groundwater & rivers 
and constitute a 
continuous source of 
microplastics to our 
Oceans 

Billions of tonnes?Dumping
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OPTOCE aims to investigate how 
the involvement of resource and 
energy intensive industries, like 
cement manufacturing, can increase 
the treatment capacity for non-
recyclable plastic wastes in China, 
India, Myanmar, Thailand and 
Vietnam.

Objective of the project "Ocean Plastic Turned into 
an Opportunity in Circular Economy – OPTOCE"
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The OPTOCE countries have a population 
of 3 billion people, of which half live-in 
coastal areas. 

They are amongst the highest plastic 
consumers in the world, with some of the 
highest releases to the Ocean, and 
generating an estimated ~176 000 tonnes 
of plastic waste every day (64 Mt/y). 

They all have insufficient waste 
management infrastructure and treatment 
capacity!

A super-important region The most industrialised region in 
the world

The five OPTOCE countries produce 
around 75% of the world's cement, 
steel and electric power, in tens of 
thousands of plants that use huge 
amounts of coal and contribute with a 
large chunk of the world's CO2

emissions. 

Replacing parts of the coal with non-
recyclable plastic waste seems to 
constitute a win-win opportunity. This is 
called Co-processing or Integrated 
waste management.

Top emitters: Fossil CO2 Emissions to 2019
The top six emitters in 2019 covered 65% of global emissions

China 28%, United States 15%, EU27 8%, India 7%, Russia 5%, and Japan 3%

Bunker fuels, used for international transport, are 3.5% of global emissions.
Source: CDIAC; Peters et al 2019; Friedlingstein et al 2020; Global Carbon Budget 2020

Fossil CO2 Emissions in China
Annual emissions for China hide the story of 2020, suggesting no impact from the 

global pandemic.  Emissions from oil and natural gas continue to grow strongly

Source: CDIAC; Friedlingstein et al 2020; Global Carbon Budget 2020
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Fossil CO2 Emissions in India
India’s emissions are likely to drop about 8% in 2020, following substantial contractions 
in economic activity because of strict lockdowns in response to the pandemic

Source: CDIAC; Friedlingstein et al 2020; Global Carbon Budget 2020

Fossil CO2 Emissions in Rest of World
Emissions in the Rest of the World are expected to drop sharply in 2020, on the back 
of weaker economic activity. Growth is estimated based on efficiency improvements 

of the last 10 years combined with projected economic growth.

The Rest of the World is the global total less China, US, EU, and India. It also includes international aviation 
and marine bunkers.

Source: CDIAC; Friedlingstein et al 2020; Global Carbon Budget 2020

Some sources of energy used in the cement industry

Fuel type Net Calorific Value [MJ/kg]

Polyethylene 46

Light fuel oil / Diesel (for comparison) 42

Heavy fuel oil (for comparison) 40

Tar 38

Animal fat 37

Rubber 36

Waste oils, refinery wastes 30 to 40

Petcoke (for comparison) 33

Waste tires 28 to 32

Bituminous coal (low ash) for comparison 27
Technology for a better society

Its already in place and operate 24/7.
Has a large waste treatment capacity…

and high energy recovery efficiency 
compared to Incinerators.

Its a complete and final disposal solution - no residues need 
to be disposed and ash is recycled.

It reduces the coal & raw material  consumption.
Emissions will normally be unaffected.

It reduces CO2 compared to Incinerators and Landfills.
Usually cost efficient.

Co-processing in Cement kilns have several benefits

13 14

15 16



25/06/2021

5

Technology for a better society

High 
temperature, 
long residence 
time, and surplus 
oxygen –
ensuring the best 
destruction 
efficiencies! 

Technology for a better society

Norway has been 
using its cement 

kilns for treatment 
of organic 

hazardous wastes 
for more than 30 

years…

An incinerator was 
never built

Technology for a better society

Today, >75% of the coal is replaced by various wastes 
in the Norwegian cement industry

Technology for a better society 20

Co-processing in Asia

Asian cement industry replace 
today in average ~3% of their 
coal with wastes.

The potential for co-processing 
is therefore enormous – to 
increase the waste treatment 
capacity, to save resources 
and energy and to reduce CO2

compared to incineration and 
landfilling 
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The
European

Green 
Deal 

Transforming the 
EU’s economy for a 
sustainable future

And leaving
no one behind 

Leave no one behind 
(Just Transition) Financing the transition

Designing a set of 
deeply transformative policies

Mainstreaming
sustainability in all EU policies

Mobilising industry 
for a clean and circular economy

Preserving and restoring ecosystems 
and biodiversity

From ‘Farm to Fork’: a fair, healthy 
and environmentally friendly food 

system 

Building and renovating in an energy 
and resource efficient way

Accelerating the shift to sustainable 
and smart mobility

Increasing the EU’s Climate ambition 
for 2030 and 2050

Supplying clean, affordable 
and secure energy

A zero pollution ambition 
for a toxic-free environment

A European 
Climate Pact

The EU as a 
global leader

The European Green Deal

22

The IEA report maps out how the 
global energy sector can reach net 
zero by 2050, with clear 
milestones – more than 400 in 
total, spanning all sectors and 
technologies – for what needs to 
happen, and when, to transform 
the global economy from one 
dominated by fossil fuels into one 
powered predominantly by 
renewable energy like solar and 
wind – together with circular 
economy and resource efficiency.

The pathway requires vast 
amounts of investment, innovation, 
skilful policy design and 
implementation, technology 
deployment, infrastructure 
building, international co‐operation 
and efforts across many other 
areas.

17 May 2021
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Pilot Demonstrations will test and document the performance, 
i.e. describe the circularity, plastic waste co-processing 
capacity, environmental performance, cost- and energy 
efficiency, need for pre-treatment, limitations in types and 
volumes of plastic waste etc.  

The overall aim is to provide a quantitative and qualitative 
assessment how the involvement of private industry can 
improve plastic waste management and prevent marine litter 
in each country.

We want to showcase the potential through local 
proof of concept in all OPTOCE-countries

Technology for a better society

Some pilot sites indicated
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Sources of non-recyclable plastic wastes currently in the pipeline to be tested

Plastic from 
dumpsites and 
landfills

Plastic from larger 
rivers

Plastic from larger 
industry

Plastic from cities and municipalities

Pilots in China

1. The OPTOCE-project conducted the first pilot 
investigating the potential of collecting floating material 
from the Yangtze river and using it as fuel in Huaxin
cement plant in Zigui town upstream the Three Gorges 
Dam in Hubei Province.

2. Investigate the possibilities of using non-recyclable 
plastic waste from the paper industry as fuel in BBMG 
cement plant in Jilin, NE China. 

48.1-Million-ton plastic waste is 
generated annually in China

Planned Pilots in India

9.5 Million ton plastic waste is 
generated annually in India

1. Compare the cost and the environmental impacts of 
using a WtE Incinerator and a Cement kiln for Goa 
Waste Management Corporation.

2. Investigate the potential of involving local cement 
industry in removing NRPW – Pilots?

3. Investigate the potential of involving local cement 
industry in increasing the TSR with RDF – Pilots?

4. Investigate the potential of involving local cement 
industry in ES destruction of Hazardous chemicals –
Pilots?

Planned Pilots and R&D in Thailand

>3.3 Million ton plastic waste 
is generated annually in 
Thailand

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

2. Investigate how much microplastics is leaching 
from dumpsites.
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Planned Pilots in Vietnam

2.8 Million ton plastic waste is 
generated annually in Vietnam

1. Investigate the possibilities of using non-recyclable 
plastic waste from Vietnams biggest paper recycling 
plant as fuel-replacement in Hon Chong cement plant . 

2. Cooperate with UNDP-project DWP5C in five 
Vietnamese cities. The non-recyclable plastic fraction 
will be tried co-processed in local cement industry if 
found feasible.

Technology for a better society

Planned Pilots in Myanmar

600 000 ton plastic waste is 
generated annually in Myanmar

1. Prepare an Action Plan for Plastic Management 
together with the World Bank, the Asian Development 
Bank and the Government of Japan & Netherlands.

2. Provide technical assistance and build capacity about 
the potential of involving the cement industry in future 
waste management activities. Pilot in 2022?

Technology for a better society 32

Additional objectives and synergies of 
OPTOCE

 Reduce marine debris, particularly from land-based 
activities, including environmentally sound management.

 Enhance multi-stakeholder coordination and 
partnerships.

 Promote private sector engagement. 

 Strengthen research capacity and application of scientific 
knowledge to support science-based policy and decision 
making.
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Our Regional Academic Collaboration 

Aims to build knowhow on the fate of plastic in dumpsites 
and on treatment options for NRPW - to collect 
knowledge about the situation for NRPW in each country 
– and to fund research and MSc-/PhD-thesis projects
supporting the objective of OPTOCE.

34

Lessons learned from the Pilot demonstrations will 
be shared through a Regional multi-stakeholder 
forum enabling awareness raising, south-south 

capacity building and replication. 
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The same properties that make plastics so versatile and valuable, like 
durability and resistance to degradation, make these materials 
virtually impossible for nature to assimilate. 

We are currently conducting an uncontrolled experiment on a global 
scale, where billions of tons of plastic waste accumulates across all 
terrestrial and aquatic ecosystems on the planet – with unknown and 
possible dire ecological and economic consequences 

We urgently need to identify some sustainable and cost-efficient 
treatment options for non-recyclable plastics which can manage 
significant amounts in an environmentally sound manner.

The involvement of energy intensive industry, like cement 
manufacturing, can contribute to remove non-recyclable plastic waste 
and at the same time replace coal and reduce marine littering 

OPTOCE is a pioneering project 

Technology for a better society
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Thank you for taking part in 
Cemtech Asia today and for 
delivering ….. 

It has set the context 
perfectly for the rest of the 
conference, reminding 
participants why co-
processing is so vital and 
the great potential for 
reducing pollution and 
CO2 simultaneously….
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