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Considering the current state of the environment, it is adamant not only to take measures to
protect it but also clean it and to analyse the effect that waste may have on flora and fauna. The
technological systems and equipment being proposed for beach cleaning of plastics should be
commended only as part of the solution. Finding the origin of plastic litter and devising policies to
tackle the waste at earlier stages should also be given their due importance as part of the
mitigation measures of the Bioblu cleanup project. It was also suggested to link the project to
sustainable development goals as this would also aid policy. 

This is concordant with the parallel shift in education from a focus on conservation to restoration
of the environment. Such an education encourages individuals to act within communities rather
than simply be armchair critics.This movement towards action is not one for the faint hearted.
Prof. The phenomenon of volunteering and active participation is slowly declining because people
now do not see its value and see it more as a waste of time. 

Citizen science is the best exemplar of such an education that lead to action.  Citizen science has
gained impetus as an acceptable means of data collection by traditional sciences even through
the number of publications in this area. Up to a few years ago, it used to be considered as an
inferior source to more orthodox collection methods. The range of scientific areas tackled has
also widened. It has also become more two way in that many citizen science projects not only
provide the scientists with information and help but they usually also serve education and
outreach goals. 

Nature Trust, in collaboration with the Centre for Environmental Education and Research, ensure
that environmental education activities in Ramla have long term educational value and are not
simply enjoyable. Children are involved in a kind of citizen science where they actually go on the
beach and monitor how much litter, the type of litter, the impact it is having on flora and fauna
and even the temperature and the humidity of the sand for turtle hatchlings projections. Through
this they increase their awareness and understanding of beach dynamics. In fact, Ramla has been
commended as a beach for high environmental education for 2021 despite all the Covid
restrictions in play. 

From an Education to Conserve to an Education to Act,
Restore and Protect.



Ghost fishing mapping through citizen science with divers
ROV mapping of seabed/benthic macrolitter
Hyperspectral camera mapping of FAD’s
Water column sampling of microplastics and consolidating microplastic sampling at the
surface through Manta Nets.
Dispersion studies/Models for microplastics in the marine domain.
Robots to recover ghost fishing items being developed and tested in the Adriatic and Portugal.

A project that is highly significant to Bioblu is The Andromeda project, cofounded under JPI
solutions, EU. It includes 15 partners, comprising Malta and several renowned universities in
Europe. The main aim of Andromeda is to develop analysis techniques for quantifying
nanoplastics and microplastics and their degradation in the marine environment. A smart phone
App will soon be launched whereby one can input an image of any microplastic collected and the
App will output a lot of information about the plastic including colour, surface roughen/ss etc.
Any microplastics collected will then be carefully disposed of. This campaign will be continued
during summer. The report is then plotted on a map so that the distribution of microplastics
amongst a number of countries can actually be drawn. The University of Malta has also invested in
a handheld spectrometer that can actually identify the polymer making up the microplastic. That
would help in knowing the source of that microplastic. 

Other citizen science projects that are still in their infancy include:

Environmental education has actually gone through a full cycle. Although restoring the
environment is important, clean-ups and other initiatives are futile if people continue to use
plastics incessantly and litter. Thus, lately there has also been a move to educate people, in
particular children of how dire the situation is and how we can ameliorate simply by controlling
our attitudes and behaviour. A case in point is the work being done by a small Maltese NGO,
Sharklab, that has been established for fourteen years. Their idea of action to reduce plastic litter
has changed along these years because of the lack of Government permits granted after
everything would have been set up for beach cleanup events. The focus is now more on education
as the way forward to combat or actually prevent pollution. Sharklab representatives go into
schools and teach children about the marine environment and pollution. Young students are for
example physically shown the amount of cigarette butts collected from a beach in one hour and
the litter collected from a beach in 5 minutes. This showcase underlines the importance of why
any litter produced when visiting the beaches should be taken home. Around 3000 children are
addressed by this NGO every year. Kids will also pass on the message to their parents. Education
campaigns regarding cigarette butts were also organised by actually staying on beaches and
distributing ash trays while explaining that cigarette butts remain in the sand for 500 years. It
was also suggested that such an education should be global because we know that a lot of plastic
waste reaches our shores from other countries. 
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More enforcement can actually enhance any education programs introduced. Ms Mason criticised
the way Marine Protected Areas are managed in Malta when compared to those in other
countries. She proposed the presence of paid wardens on beaches to help in preventing littering
and damage to beaches in the first place. More Government action is needed. It shouldn’t all be
left to small NGO’s especially with enforcement and fines, and even television adverts. 



Plastic pollution: A focus on Malta

The global problem of plastic waste, in particular in relation to the marine environment
offers a challenging undertaking. Plastic production has increased drastically due to a
heightened demand by a number of industries ranging from the cosmetic to the medical,
textile, aquaculture, and agriculture industries. 360 million tonnes of plastic have been
produced in 2018 alone. The impact of plastic on the environment and its recycling is made
even more intricate by the range of additives, such as fillers, antioxidants and lubricants
that are added to modify the properties of plastics in accordance with their use. 

Inadequate management of waste has led to an increased contamination of aquatic
environments especially from microplastics derived from fibres in clothing, microbeads used
in soaps and cosmetics, and nurdles used in industry among others. Plastic waste is in fact
the main litter category in the marine environment and affects all its matrices (beaches,
sediments, organisms, surface waters and water column). The fate of the polymers in the
marine realm depends on their density as it affects their buoyancy. Environmental factors
such as wind, waves, tides, and organisms may also influence the distribution of
microplastics. 

There is a pressing need to study the generation, disposal, distribution, and collection of
plastic waste in more detail. This urgency is crucial in relation to the entry of microplastics
in the food chain through primary and secondary ingestion resulting in a high risk of
contamination of the human food supply. In fact, the contamination of a wide range of
microorganisms with microplastics has been well documented. Academics at the University
of Messina found microplastics and nanoplastics in organisms at all the trophic levels of the
food chain, even in deep water species and including those that humans ingest. The amount
found is directly related to the length of the lifecycle of the organism. It is quite worrying
that we ingest about 5 grams of microplastics daily. This health problem is enhanced
through the toxicological transfer and potential accumulation of pollutants present in and
on these plastics.
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The quantity of plastic waste per capita in Malta has increased from 63.0 kg in 2011 to 67.1
kg in 2018. 

Through a Marine Litter Environmental Monitoring operation carried out by the Environmental
and Resources Authority, it was found that the constitution of plastic marine litter in Malta is
similar to that found in other EU countries. Items include cigarette butts, beverage plastic
bottles, fishing floats and foam items. Since Malta and Gozo are islands, the problem is
heightened by litter on beaches and by complications induced by the wind.

The areas most highly polluted with microplastics are the Grand Harbour in Malta, the area
from Qala to Sannat and that from Żebbuġ to Għarb. The latter two marine stretches are part
of the Gozo coastline. Sea traffic seems to be a major contributor to this phenomenon. The
lowest concentration of microplastics was found to be from Qawra Point to Pembroke around
the island of Malta. These results emerged from one of the latest projects to investigate this
environmental problem namely Identifying Microplastic Hotspots in the Maltese Waters. This
research was launched in 2021 through a collaboration between MCAST (Malta College of
Arts, Science and Technology), Żibel (NGO), and Aquabiotech Group.

Studies by the Directorate EcoGozo have also shown that the knowledge base of the Maltese
people with regards to the marine environment is quite poor. They consider the sea important
solely for transport, leisure or sunbathing in Summer. Despite efforts by several entities, the
Xaghra Local council representative stated that reports of beach littering are still the order of
the day. 

The following figures and results demonstrate the growing phenomenon of plastic pollution in
Malta and Gozo :

Considering this dire situation with regards to plastic pollution, one can easily envisage the
BIOBLU project as part of this global movement to stop the loss of terrestrial and marine
biodiversity and to maintain and restore ecosystems and protected areas.
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Combating the problem of plastic pollution:
The Role of Public Policy in Malta

Policies help with safeguarding since these provide the framework for good maintenance and
monitoring. Currently, the main policy targeting plastic pollution in Malta is the EU ‘Single-Use
Plastic Directive’ (2019). The Directive promotes a circular approach that prioritises sustainable
and non-toxic re-usable products and re-use systems rather than single-use products. Following
several studies, a number of measures were proposed which can be implemented by the Member
States to bring about a reduction of the negative impact of single-use plastic items. These
include consumption reduction targets, restrictions on placing on the market and product
design requirements. 

In its efforts to pursue a number of obligations emanating from the Plastic Directive, including
the reduction of marine plastic litter, Malta adopted two regulations. These are S.L.549.139 that
targets lightweight plastic carrier bags, and S.L.549.140 that targets single-use plastic items. 

As from January 2021, Malta prohibited the placing on the market of single-use plastic products
and oxo-degradable plastic. The products covered by this prohibition include cotton bud sticks
and straws, plates, beverage stirrers, balloon sticks, and food and beverage containers made of
expanded polystyrene. From February 2022, Malta prohibited the sale and provision (at a point
of sale whether against payment or free of charge) of the Single Use Plastics mentioned above. 

From 1st January 2021, Malta also prohibited the importation, intra-community acquisition and
manufacturing for circulation on the market in Malta, in the course of a commercial activity, of
any lightweight plastic carrier bags with a wall thickness below 50 microns. As from the 1st of
January 2022, Malta prohibited the distribution, consumption or use on the market in Malta, in
the course of a commercial activity (whether in payment or free of charge) of any supply of
lightweight plastic carrier bags with a wall thickness below 50 microns. Those carrier bags
below 15 microns are still allowed if intended to be used for hygiene purposes and primary
packaging of loose food. It is also to be noted that reusable plastic carrier bags, biodegradable
and compostable plastic carrier bags are exempted from such regulations. 
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The Environment and Resource Authority also worked with the Ministry of the Environment on its
first national strategy on plastics with the main aim being to protect the environment and human
health from plastic pollution. This was launched in December 2021 and covers the years
between 2021 and 2030. The strategy aids Malta in the cultural and behavioural shift needed to
reduce the consumption of Single-Use Plastic Items and to help the public dispose of plastic
items for recycling purposes. Awareness campaigns are also being carried out to show the
public that it is better to use alternative material items than Single Use Plastic items. Other
initiatives in the strategy will come into play in the near future. 

The Regional Development strategy for Gozo will soon be published by the Gozo Regional
Development Authority. The marine environment, which is important ecologically and financially
for this island, will be tackled through one of the eight priority areas of the strategy, namely
Rural Development and EcoGozo. It is adamant that data from the BIOBLU project are shared to
make sure that any new policies are evidence-based. The way forward is through more
awareness with the public being more proactive rather than reactive. The move is also towards
stronger enforcement and a possible ban on items which contain microbeads. 
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Targeting the Plastic Problem:
Enlightenment from Personal Initiatives
Several Maltese citizens believe that not enough is being done regarding plastic
pollution on a national scale, and are embarking on personal initiatives to target
this problem. The CEO of the Gozo Business Chamber stated that such initiatives
should be promoted as they might be more effective in raising social consciousness
than any Government programs that might be introduced. 

One such exemplar is the personal mission endorsed in this field by Mr Mark Galea
Pace, a Gozitan social entrepreneur and fitness instructor. Galea Pace’s personal
challenge started a year ago through a three-day clean-up using his 7-metre dingy.
The aim was to see the volume of plastic garbage that can be actually gathered by
a sole individual. Two boat loads were collected daily. This cleaning initiative went
viral on social media. This endeavour was continued last summer with Mr. Galea
Pace taking volunteers on his boat every Monday for 10 consecutive weeks to
collect plastic debris. This was such a huge success that this winter Mr Galea Pace
bought a truck to concentrate his efforts, together with volunteers, to collect
plastic debris from terrestrial environments such as valleys. 

The type of plastic debris collected was also analysed by Mr Galea Pace. Firstly, it
was deciphered that different beaches tend to attract different types of plastic.
Secondly, it was concluded that around 80% of the marine plastic waste comes
from the fishing industry, fish farms, tankers, and cruise liners. Although illegal and
in spite of minimal proof, from the litter collected such as plastic bottle caps with
Asian inscriptions, one can actually say that sea vessels such as tankers are
actually dumping their waste in the sea. Plastic waste from Libya and Tunisia is also
reaching our coasts. This is contrary to the perception that most people have that
marine litter mainly comes from that left behind on beaches. The situation seems to
be worse in Sicily because plastic sheets instead of palm leaves are being used by
fishermen in the construction of longlines.
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A number of personal initiatives are also taken up by divers. In contrast to
fishermen, most divers tend to be environmentalists and take up own initiatives to
clean up during their underwater ventures. These clean-ups, even the massive ones
are just a drop in the ocean when one considers all the plastic there is in the sea
and all the countries that are still dumping all their waste in the sea. However, they
are still fruitful in preventing further degradation of plastic objects to microplastics. 
During private and public clean-ups, domestic rubbish was found to be more of a
problem in terrestrial areas such as valleys. One example is that of Xaghra, Gozo
where a lot of plastic is being dumped and moving with rainwater to Marsalforn
Valley. Another exemplar is that of Xlendi that ended up in a dire state due to all the
plastics and other debris that was carried with storm rainwater into this beautiful
low lying Gozitan site this winter. 

In Malta, there is also a problem of selfishness as people tend to know the correct
ways to handle waste but seem to lack the discipline to carry it through. This is
more difficult to tackle as it is a problem of character not one of lack of education
and information. Sometimes being environmentally conscious requires that extra
effort which few are ready to take.
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Learning from Past Projects

A past project, the methods and outcomes of which are highly relevant to Bioblu, was the
BlueIslands InterRegMed project undertaken by Wasteserv to identify, address and mitigate the
seasonal variation of waste generated on Mediterranean islands as an effect of tourism. 14
European partners were involved, the majority of which were islands. 

The first phase included a scrutiny of the waste on a number of beaches. The main litter item
was identified to be cigarette butts followed by mesoplastics. In the testing phase, a number of
measures were taken to improve the quality of the waste found on these beaches. Online
newspapers, radio adverts, touristic magazines, posters, and social media were all used to raise
awareness. Wasterserv representatives visited beaches to interact with tourists as well as locals.
Free merchandise, such as reusable aluminium bottles and ashtrays was also given out. A
number of cloth bags were also distributed in Mdina and Valletta to reduce single-use plastics.
Following the interventions, there was a significant reduction of approximately 50% in
accumulated waste in the beaches studied between 2017 and 2019. This is a proof that effective
communication does have desirable effects. It also shows that sharing of knowledge does
actually improve the environmental situation. 
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Towards Plastic Free Enterprises 

All commercial companies which introduce goods in Malta and Gozo that include some type
of packaging material are required by law to join a Waste Packaging Scheme. 
In the beginning of 2021, the Government stopped the importation of single use plastic. 
One must also mention the Green Public Procurement Plan 2019-2025 that contains
measures to curb the use of single-use plastic products in the hospitality and catering
services provided by the Government. 
Introduction of Container Beverage Refund Scheme (2022) to achieve high recycling targets
aiming for 85% returns of all beverage containers by 2026.
In 2021, a short-term scheme offering shops Euro 20,000 to make the transition to plastic-
free and reusable packaging alternatives, was launched between June and November (Eco-
Friendly Retail Investment Grant).
In September 2021, The Environment and Resources Authority published the Single-Use
Plastic (SUP) Products Strategy for Malta 2021-2030. The strategy contains 24 measures
intended to bring a cultural and behavioural shift within society. 
 

Apart from being a team building opportunity towards a non-profit engaging goal, the benefits
of a plastic free businesses were shown to be several. These include saving money, encouraging
health and wellness for employees and offering significant visibility for the business. 

It is important also to consider the national legal context of businesses in this plastic waste
management scenario as indicated below:

Recruiting a sustainability team from all levels in the enterprise can really fuel engagement in
order to bring out new ideas. The team should have a team leader, objectives, smart goals, and
resources. In the initial phase, a plastic or waste audit should be carried out as one must have a
clear view of the starting point before  deciding where one should be heading. Change takes
time and so it is important that the blueprint is of a long-term nature. 
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Having a water filter refill station, supplying employees with stainless steel bottles branded
with the company logo for their use.
Introducing refillable coffee cups.
Encouraging office wide recycling by removing bins from under the desk and setting
centralised recycling stations.
Avoiding as much packaging as possible from products and ask suppliers to take back bulk
packaging for re-use. 
Buying only what is needed, control stock and streamline processes across departments. 
Working backwards through the supply chain to see where more plastic in procurement
packaging can be removed, especially in supermarkets.
Buying non-plastic office consumables. 
Providing the option for customers to use their own reusable containers when buying certain
foodstuffs in supermarkets.
Refilling of used detergent containers at a reduced price.
Supplying beverages in glass bottles in restaurants.
Reusing envelopes for sending internal mail.
Using concentrated cleaning products. 
Challenging staff to pack a zero-waste lunch instead of buying packaged foods.
Setting all printers to print double-sided and switch to draft quality where possible.
Using refillable printer cartridges and rechargeable batteries.

The following are a few pragmatic tips in the quest of eliminating plastics at a company level.
Most are based on the waste management hierarachy, with more emphasis on prevention and
re-use and with the last resort being disposal of waste. These include:

Any initiatives should always be exposed and promoted on social media and websites so that
other companies may copy or improve them. 
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Ramla Bay: A deeper insight into its ecological dynamics

Ramla Bay is a bay with a beach of reddish-coloured sand in Gozo, in the Maltese Islands. This
biggest sandy beach in Gozo lies on the north-east coast of the island, between the bays of
Marsalforn and San Blas. The closest village is Xaghra. 

Ramla Bay is a Natura 2000 site and therefore considered of a high ecological value. This beach
also has the best exemplar of sand dunes which are a rarity in the Maltese Islands.
Consequently, the flora and fauna that inhabit this area, like the protected ghost crab species,
are of utmost importance as they are uncommon. The range of flora species present is currently
being studied. Ramla is also one of the few remaining sites with limited human activities impact
in contrast to other Maltese beaches, like those of Mellieħa, where one can even find kiosks on
the beaches. It is also one of the few remaining beaches where turtle nesting occurs. This
process is a bit challenging to control, because the ghost crab, which is also protected, likes to
feed on the turtle hatchlings. Therefore, a balance has to be reached and as a matter of fact this
is slowly being achieved as the percentage of hatchlings recorded has actually been increasing
successfully (76-80% success rate). 

Ramla Bay, the Gozitan sandy beach chosen for the Bioblu cleanup project is currently being
managed by Nature Trust. Apart from ecological site management, Nature Trust, an NGO which
has been established for 60 years, is also in charge of education programmes like Eco-schools
and Blue Flag beaches. It also runs wildlife rescue and rehabilitation mainly with regards to
fauna. Nature Trust is also the international representative of the World Wildlife Fund and also
the Foundation for Environmental Education in the Maltese Islands. 

Nature Trust is also coordinating Ramla as a Blue Flag beach. It is carefully monitored and has
to follow 32 criteria which include excellent beach management, such as beach cleaning and
environmental education. Water quality is also tested once every week as compared to once in
every 28 days for other Blue Flag beaches in other European countries. 

Climate change is also having its impact on plastic waste management in this coastal area. This
year, heavy rainfall wiped away chunks of the sand dunes. It could be observed that plastic
debris from the land and the sea was in fact littering the first metre of the sand dunes with
deeper layers being generally cleaner showing that in the past the sand dunes were of a higher
quality. 
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Plastic debris has a real negative effect on turtles in several ways. 40% of the turtle rescues
done by Nature Trust involve plastic debris which has been either ingested by or entangled with
this marine organism. Frequently, turtles lose a flipper due to entanglement with and dragging
of heavy loads of plastic that may be three times the mass of the turtle itself. Some turtles, that
may also be rare, are even dying of plastic ingestion that leads to inflammation in the intestines
and the stomach region of the turtles. Turtle nests are also analysed after hatching has taken
place and usually a lot of plastic debris comes out during the digging process. This implies that
plastic litter sometimes prevents hatchlings from actually reaching the surface.

The plastic problem at Ramla thus has to be addressed and several initiatives have been taken
to tackle this challenge in particular through educational activities. Nature Trust, in
collaboration with the Centre for Environmental Education and Research, ensure that
environmental education activities in Ramla have long term educational value and are not simply
enjoyable. Children are involved in a kind of citizen science where they actually go on the beach
and monitor how much litter, the type of litter, the impact it is having on flora and fauna and
even the temperature and the humidity of the sand for turtle hatchlings projections. Through
this they increase their awareness and understanding of beach dynamics. In fact, Ramla has
been commended as a beach for high environmental education for 2021 despite all the Covid
restrictions in play. 

Hopefully, the robotic system being developed through the Bioblu project can serve to monitor
this gem more closely and keep it free from plastic debris for the benefit of all the organisms
that are part of the complex and rare ecosystem that characterises Ramla Bay. 
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Towards Plastic Free Enterprises 

Apart from being a team building opportunity towards a non-profit engaging goal, the benefits
of a plastic free businesses are several. These include saving money, encouraging health and
wellness for employees and offering significant visibility for the business. 

Recruiting a sustainability team from all levels in the enterprise can really fuel engagement in
order to bring out new ideas. The team should have a team leader, objectives, smart goals, and
resources. In the initial phase, a plastic or waste audit should be carried out as one must have a
clear view of the starting point before deciding where one should be heading. Change takes time
and so it is important that the blueprint is of a long-term nature. 
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Introducing refillable coffee cups.
Encouraging office wide recycling by removing bins from under the desk and setting
centralised recycling stations.
Avoiding as much packaging as possible from products and ask suppliers to take back bulk
packaging for re-use. 
Buying only what is needed, control stock and streamline processes across departments. 
Working backwards through the supply chain to see where more plastic in procurement
packaging can be removed, especially in supermarkets.
Buying non-plastic office consumables. 
Providing the option for customers to use their own reusable containers when buying certain
foodstuffs in supermarkets.
Refilling of used detergent containers at a reduced price.
Supplying beverages in glass bottles in restaurants.
Reusing envelopes for sending internal mail.
Using concentrated cleaning products. 
Challenging staff to pack a zero-waste lunch instead of buying packaged foods.
Setting all printers to print double-sided and switch to draft quality where possible.
Using refillable printer cartridges and rechargeable batteries.

The following are a few pragmatic tips in the quest of eliminating plastics in business
enterprises. Most are based on the waste management hierarachy with more emphasis on
prevention and re-use and with the last resort being disposal of waste. These include:
·Having a water filter refill station, supplying employees with stainless steel bottles branded with
the company logo for their use.

It was also emphasised that any initiatives should always be exposed and promoted on social
media and websites so that other companies may copy or improve them. 
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