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Plastic marine pollution

 Yearly plastic production increase since the 1950s 

(Ryan 2015, Marine anthropogenic litter)

 4.8 -12.7 Mt of land based plastic in the ocean

(Jambeck et al 2015, Science)



Impacts of plastic marine pollution

 Impacts on marine and aquatic

ecosystems (Rochman et el 2015, 

Ecology)

 693 marine species of which 17% on  

the IUCN Red list of threatened 

species (Gall and Thompson, Marine 

Pollution Bulletin 2015)

Critically endangered Hawaïian

Monk seal (Monachus schauinslandi) 

Photo: NOAA

 The northern fulmar (Fulmarus

glacialis)

 95% of the northern fulmars 

plastic in its stomach, 

 58%  > 0.1g  OSPAR 

Commission (environmental quality 

objective)

(Van Franeker et al (2014) IMARES 

Report C122/14)

Northern fulmar (Fulmarus glacialis)



Impacts of plastic marine pollution

Cost associated to impacts on marine 

ecosystems at least 8 billion dollars per year 

(UNEP, 2014 Valuing Plastics). 

 revenue loss to fisheries and aquaculture 

and the marine tourism industries,

 cost of cleaning up plastic litter on 

beaches. 

Moreover, there is an increasing concern 

about the risks and possible adverse effects 

of (micro-)plastics to organisms and human 

health

(Gall and Thompson 2015, Mar Pollut Bull; 

Wright et al Environ Pollut 2013; UNEP, 

2016) 

“Microplastics: Trouble 

in the Food Chain”



UN Agenda 2030 - Sustainable development goals

 Water fundamental to human well being, plastic threatening availability of 

clean water (UNEP 2016, UNEP report)

 Four of the SDGs have relevant targets to (marine) plastic pollution (SDNS 

2015, UNEP and GridArendal 2016, UN 2017)

Target 6.3 focus on untreated water:

improve water quality, 

reduce pollution

Target 11.6 focus on municipal and other waste

Management

safe, resilient & sustainable cities

Target 14.1: focus on waste generation reduction

Target 14.2: focus on sustainable management

Target 12.4: focus on environmentally sound management of 

chemicals and all wastes throughout their life cycle

Target 12.5: focus on waste generation reduction through 

prevention, reduction, recycling and reuse 



Marine litter: a complex worldwide environmental problem

 Microplastics are found everywhere 
(Wright et al, Environmental Pollution 2013)

 Numerous marine and land-based 

sources (UNEP, 2016)

 Coordinated action needed amongst a 

wide range of public and private actors 

from the local to the global level
(Vince and Hardesty 2016,

Restoration Ecology) 

Awareness raising

Improved production

Legislation

Behavioural –

system change

Economic incentives

Bans

Investment in

waste management



Global efforts to combat marine litter

 Several global efforts aiming at action for reducing and preventing 

marine litter and for mitigating its impacts

 the Global Partnership on Marine Litter (GPML)

 CleanSeas

 the Honolulu Strategy (UNEP and NOAA 2011)

 G7 Leadersʼ Declaration Think Ahead. Act Together. G7 

Summit 7-8 June 2015

 More and more countries are taking action against 

marine litter. 

 United Nations Environment Assembly (UNEA-2) 

2016 countries unanimously adopted a stand-

alone resolution on marine litter. The resolution 

acknowledged marine plastic and microplastic as 

a rapidly increasing, serious problem of global 

concern that needs an urgent global response

 All stress the importance of education. 



Massive Open Online Courses

Open education in the form of Massive Open Online Courses 

(MOOCs)

 make high quality education available to a global and massive 

audience 
(Liyanagunawardena et al 2014 Int Rev Res Open Dis; Leire et al J Clean 

Prod 123: 230 – 233;  Stephen 2013 Icicte)

 enable worldwide access to learning resources and help to 

overcome barriers for lifelong learning

(Kalz 2015 Lifelong Learning and Its Support with New Technologies)

 In 2016:  58 million learners enrolled in 6850 courses provided by 

more than 700 institutions (Class-Central 2017)

 MOOC research mainly on educational design or the educational 

impact 
Margaryan et al 2015 Comput Educ 2015; Liyanagunawardena et al

2014, eLearning Papers

 Not much research on role of MOOCs as a new knowledge 

infrastructure to address societal end environmental challenges



1st MOOC on Marine litter– main goals

Marine litter is a complex environmental problem, involving many 

stakeholders. MOOC goals:

- increase knowledge 

- actionable and change-oriented

- enhance (international) cooperation

- connecting stakeholders; global and local

- achieve environmental sustainability

- stimulate leadership

Not much research on the role and effectiveness of 

action oriented MOOCs to address societal 

end environmental challenges problems 

such as marine litter pollution.



MOOC on Marine litter – design

Structuring: 
DPSIR framework

Honolulu Strategy 

In-depth 

knowledge:

policy makers, 

researchers, 

environmental 

professional 

teachers, NGO 

representatives, 

students or 

citizens with a 

particular 

interest in the 

topic

- Two tracks

- BSc level

- Each block 4 

hours

- Top scientists

- Many case 

studies

- Activating 

assignments

Overview for 

policymakers, 

managers and 

professionals



Complex problem needs many (creative) stakeholders

Innovation and

public awareness

Industry

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.unep.org/gpwm/Newsletters/GPWMnewsletterSep2012/tabid/106510/Default.aspx&ei=q5s-VaCrGIHDObeXgZgE&bvm=bv.91665533,d.d2s&psig=AFQjCNF9k5YT_CadX_4eM4q99CgBCc1BKg&ust=1430252797063143
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.unep.org/gpwm/Newsletters/GPWMnewsletterSep2012/tabid/106510/Default.aspx&ei=q5s-VaCrGIHDObeXgZgE&bvm=bv.91665533,d.d2s&psig=AFQjCNF9k5YT_CadX_4eM4q99CgBCc1BKg&ust=1430252797063143


Results first MOOC on Marine litter

Mooc on Marine Litter

Participant profile

> 6000 participants 

- 54 countries 

- average age: 36

- 70% female

- primarily participants with a 

University degree

- 25 % students

Work sectors

- Professional, scientific and 

technical activities (23%) 

- Education (16%)

- Environmental services (13%)

Most participants dealt with the problem

before.

Participants first MOOC on Marine litter



Impact first MOOC on Marine litter

Impact of the MOOC

- Participants had a significant knowledge growth (n=125)

- 76.8% indicated the course met their expectations to a great 

extent or even completely 

Actionable and change-oriented learning 

- Involvement of participants was high

- More than 100 high quality and real change-oriented action 

plans in networks with different stakeholders

Focusing on

- specific regions or seas

- country

- river

- specific topics or themes

or combination

“Nearly all participants would recommend

the MOOC to others”

Many participants: 

- demonstrated leadership 

- took action in reducing and 

preventing marine litter



Example of spin-offs from the first MOOC

Strawpatrol

Carla Lourenço (27, pictured above) smiles when she hears my 

words, but it isn’t exactly a happy smile. “The beach seems 

quite clean, yes. And that’s exactly why people sometimes aren’t 

aware of the problem.” She assures me there will be rubbish. A 

marine biologist from Milfontes, Carla set up Straw Patrol a year 

ago. The reason? “Back in August 2015, I saw a video of a sea 

turtle (see side note in the original article) with a plastic straw up 

its nostril. I was shocked. I couldn’t believe this was happening 

and I just had to do something about it.” So, she created the 

organisation which has its headquarters in the Algarve, but 

reaches as far as Lisbon where biologist Lia Laporta takes care 

of the Costa de Caparica area. Their mission: educate, reduce 

and protect. Helped by other volunteers, Carla and Lia have 

already given 22 talks about marine litter, to schoolkids, high 

school students and the general public.



Example of spin-offs from the first MOOC

Indonesian Waste Platform



Reviews Class Central



Reviews Class Central



Results first MOOC on Marine litter

Mooc on Marine Litter

MOOC on Marine Litter:

 opportunity to use open education not only as a one-

directional medium for sharing of knowledge,

 as a channel for networking and addressing problems in a 

“glocal” way

MOOC can play an effective role in:

 in action and change oriented complex environmental problem 

as marine litter

 can help to achieve environmental sustainability

 enhance (international) cooperation and reach many  different 

stakeholders.

Challenges:

 Different languages

 Implementation in existing networks

 Further research on outcomes action plans

Conclusions



Public awareness

Upcoming MOOCs: http://cleanseas.org/

Ansje.lohr@ou.nl

Mooc on Marine Litter

http://cleanseas.org/

