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ABSTRACT 

Responsible innovation is an emerging concept aligned to 

consumers’ business objectives. Corporate social 

responsibility in contrast is a backward response to 

challenges. The issue at stake is how to forward regulate the 

competitive and socio-ethical aspects of technology 

innovation with shared value for shipowners, stakeholders 

and the downstream supply chain.  

Among the benefits of Additive manufacturing (AM) (or 3d 

printing, commonly known) is to produce the part at the 

place it is needed, at the time needed (cutting down in 

transfer and inventory cost). This introduces changes to the 

market structure, allowing decentralized production. The 

technology is also suitable for repairing and 

remanufacturing industry components. Its application 

allows damaged components to be repaired, and material 

lost in service to be replaced, restoring the part to its 

original shape. 

The linear manufacturing model in the marine maritime 

supply chain has to become more circular through 

innovative upcycling solutions. A way to globally limit the 

use of raw resources is to encourage the sustainable circular 

design and the creation of a secondary market from reused, 

refurbished and shared services, materials & products, 

boosting 3D printing technology and social enterprises of 

 
1 Pavlopoulou Y. & Aravossis K.  (2013) "Creating shared 

value with eco-efficient and green chemical systems in ship 

operations and in ballast water management”, Fresenius 

Environmental Bulletin FEB 2013/Vol 22/ No 12a/ pages 

3880-3888. 

local repairers of ship spares. This study considers the UN 

Sustainable Development Goals on climate change, 

sustainable production and consumption. The results on 

prospects offered by ΑΜ technology are based upon 

already successful upcycling of marine spare parts.  

The outcome is that shipowners, as users/consumers should 

be aware and support the expansion of a global new 

legislation that implements the “right to repair”, the 

mandatory concept of Extended Producer’s Responsibility 

(EPR) and responsible innovation ethics. A new movement 

has to emerge urging the manufacturers to design circular 

materials, upcycled products and shared services, with the 

support of additive manufacturing and circular makers. 

Keywords: responsible, circular innovation, additive 

manufacturing,3D printing, EPR, maritime 

 

INTRODUCTION 

Marine technology and business competition flourished in 

the past decade, under the environmental umbrella, offering 

ways to combat shipping’s Sulphur and ocean footprint. 

The Greek shipping combated but lost the battles on BWM 

and SOx policy measures. Investors, NGOs, manufacturers 

and service providers constantly urge shipowners to 

outsource their sustainability risks, although they cannot 

outsource their responsibilities on forthcoming battlefields 

i.e. Decarbonization, EU Carbon ETS, ship recycling and 

waste management. The Ballast Water Management 

(BWM) Convention (in 1998) ignored shipping business 

risks; research on possible alternatives e.g. the design of 

ballast free vessels1,  was defeated by the BWM systems 

lobbyists who actively participate in all kinds of decision 

maker conferences and bodies. There are now fears that 

toxic ballast treatment may kill fish crucially needed 

internationally. If the shipowners had proactively supported 

adverse research studies, years ahead of regulation2, they 

would avoid to install BWM systems. The forthcoming 

Decarbonization regulations may accelerate the scrapping 

rates, once the new technologies keep on burdening the 

shipping industry. It’s time for the Shipowners 

Associations, a. to join the blame game at equal footing, 

based on new economic concepts on Responsible 

innovation and b. to encounter unfair pressing demands on 

their sector, as Consumers, requiring technology equipment 

designers to assume their own responsibilities, as 

2 Pavlopoulou Y. et al (2016) «A proposed methodology 

for the techno-economic evaluation of energy efficiency 

retrofits; a bulk carrier case study», Journal of Ship 

Production & Design, May 2016, Vol. 32/ Number 2/ 

pp. 130-137 
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Producers. Moreover, according to the IPCC ‘the war 

against climate change will be won or lost in the cities”.  

 

B. DISCUSSION 

1. New Environmental Concepts Favor 

Shipowners’ Interests 

With the New Green Deal, the European Commission aims 

to effectively beat climate change by adopting Industrial 

Symbiosis3, Circular Economy, and Upcycling design as 

new economic models. The following new concepts and 

trends favor the shipowners: Circular production and 

creation of an Upcycling secondary market, also known 

as creative C2C (Cradle to Cradle) Take or Lease-back, 

Refurbish, Reuse, Repair, Sharing schemes. Upcycling is 

the design of transforming by-products, waste materials, 

into new materials, or services or products of longer or 

better quality and environmental value. The existing Linear 

economy or Cradle2Grave model, is based on the 

competitive design of innovative products from new raw 

materials that are easily discarded and constantly replaced. 

In the circular model, countries can implement incentives 

to use more efficient or reusable packaging and improve 

infrastructure, collect waste, upcycle and recycle, so that 

less trash slips through the urban system into the seas. 

Circular and Sharing economy is the way forward, but we 

are only 9% off the way to abolish linear production. 

Moreover, blockchain platforms for tokenization can 

facilitate the online waste exchange among users. Ship 

spares’ lifecycle should be prolonged, but further 

multidisciplinary research on negative externalities is 

needed before new regulations reach the pockets of the 

users & consumers- the regular victims of expanding linear 

competition-. Similar models in the maritime industry 

urgently need further research over Engines and Critical 

Raw Materials to be upcycled, reused, shared, repaired or 

refurbished before being recycled. Circular economy is a 

bottom-up consumer driven trend. Customers should 

pressurize the manufacturers and retailers to undertake the 

after-sales cost of their products end-of-life, even 

retrospectively. The design and manufacturing, but also the 

use and maintenance of any equipment are responsibility of 

the equipment manufacturer. The financial analysis should 

be based on the lifecycle costs, covering the costs from 

manufacturing to predictive maintenance and re-use of 

spares and replaceable parts enabled at the designer’s desk. 

 
3 Industrial Symbiosis a cross-sector engagement, bringing 

together producers and users of waste resources with 

innovators and entrepreneurs, to deliver innovative 

solutions to business & environmental problems. 
4Source: Ethical Corporation/2019 Circular economy 

briefing pp.30-39.  Canadian researchers estimate that 

The designer’s choices define about 80% of the lifecycle 

costs of machinery. Due to new technologies coming up, 

the lifespan expectancy of a modern vessel is minimized to 

15 years from 40 years in the past. The issue is whether it 

will be designed durable or recyclable or both. Upcycling 

services at the expense of the manufacturer should be 

therefore, legally implemented. Makers and retailers should 

absorb the full cost of their products’ negative externalities 

on the environment, e.g. the scrubber makers. Corporate 

Social Responsibility (CSR) actions by major supply chain 

manufacturers are not enough. Collective efforts are 

required so that environmental regulations are imposed, 

according to the Extended Producers’ Responsibility, at the 

expense of the manufacturers and not on consumers based 

on the “Pay as you throw” principle that imposes the cost 

on the consumer and taxpayer. Technologies would 

otherwise compete eternally without counting their true 

negative impact on environment and without investing in 

long lasting quality. E-waste4 are also expected to boost as 
Artificial Intelligence and cloud technologies are 

implemented in shipping. 

2. Platform Economy and Digital 

Collaboration 
Platform economy and strong digital systems enable 

companies to engage customers in product development, as 

prosumers (customers who prefer to have control over the 

specifications of products that meet their exact needs). 

Additive manufacturing and prototyping through 3D 

printing enable personalization even for houses and 

buildings. The paper’s authors are engaged researchers at 

Pop Machina Horizon 2020 project https://pop-machina.eu/  

that will develop the following: 

• An integrated social collaboration platform that builds 

upon Factories of The Future (FoF) technologies, that 

will assist community cooperation, knowledge sharing, 

data collection and analysis.                               

• An online inventory of circular maker solutions for 

sharing of circular and regenerative best practices  

• Circular product/service prototypes developed and 

demonstrated by the communities 

• A Blockchain-as-a-Service (BaaS) mechanism for 

smart contracts and circularity certification 

• Utility Tokenisation and incentivisation schemes for 

behavioural change, motivation and engagement. 

 

smartphones, laptops, and tablets and our virtual activities, 

will be responsible for 3.5% of global CO2 emissions by 

next year, and 14% by 2040. Greenpeace said IT centers in 

2019 account for more than 7% of the world's electricity 

usage, so digital infrastructure has to become 100% 

renewably powered.  

https://pop-machina.eu/%20the%20platform
https://www.greenpeace.org/international/act/click-clean/
https://www.greenpeace.org/international/act/click-clean/


Unlike transboundary digital collaborative platforms for 

services (Airbnb, Uber, Booking, Amazon etc.) or creative 

commons platforms to share ideas (e.g. Wikipedia), which 

have gained in prominence in the past years, digital 

innovation platforms related to the reuse and upcycling of 

waste materials (especially business waste) through utility 

tokens are only marginal, although they could benefit every 

business, matching efficiently the respective circular supply 

and demand. Those digital platforms are reducing 

underutilization and inefficient use of resources (both 

human, capital space and material). 

 

3. Extended Producer’s Responsibility 

(EPR)5  

 

OECD defines Extended Producer Responsibility (EPR)6 

as an environmental policy approach so that producer’s 

responsibility extends to the post-consumer stage of a 

product’s lifecycle. An EPR policy:  

1. Shifts upstream responsibility (physical/economical/ 

fully or partially) towards the producer and away from the 

municipalities;  

2. Provides incentives to producers to consider their 

environmental impact from the design phase throughout 

the production chain of their product.  

 

Shipowners could advocate so that upcycling services 

should be legally implemented at the expense of the marine 

manufacturer. Shipyards, Large scale manufacturers and 

retailers should absorb the full cost of their products’ 

negative externalities on the environment, e.g. of scrubber 

makers for ships, diesel engines, solar panels. Corporate 

Social Responsibility (CSR) actions for manufacturers are 

not enough. Collective efforts are required so that 

environmental regulations are imposed, according to the 

Extended Producers’ Responsibility, at the expense of the 

makers and not on consumers, due to the “Pay as you 

throw” principle. Technologies would otherwise compete 

eternally without counting their true negative impact on the 

environment and without investing in long lasting quality. 

In any case, they could get involved in the production 

process as prosumers: 

A Prosumer is the consumer who actively takes part in the 
production process and requires technical shifts in 
manufacturing; then a secondary market of circular 
products will arise slowly as different industries adopt 

 

5 http://www.oecd.org/environment/waste/extended-

producer-responsibility-9789264256385-en.htm 

6 http://www.oecd.org/environment/waste/Extended-

producer-responsibility-Policy-Highlights-2016-web.pdf 

new technologies, such as 3D printing (or additive 
manufacturing of marine equipment spare parts); 
Blockchain platforms for tokenization will facilitate the 
waste exchange among interested users. 

 

4. Producer Responsibility Schemes 

(PRS) 
Moreover, in response to the adoption of EPR, in most 

countries the waste management is assigned to Producer 

Responsibility Schemes (”PRS”). PRS impose fees on their 

member that should reflect the net cost of handling the 

waste. Cartons, cans, bottles and newspapers are examples 

of waste that is generated by households. However, some 

national PRS are accused for unfair competition. Many PRS 

began as monopolies—although producers may usually 

also fulfil their obligations individually—but over time 

some PRS markets have been opened to competition. PRS 

may be relatively dis-integrated into the three 

complementary activities, collection, sorting, and 

treatment/recovery, with competitive tendering. The 

Producer Responsibility Schemes (”PRS”) affect 

competition in markets for the services they buy, such as 

collection and treatment, and in markets for certain waste 

materials. Competitive tendering, limits on exclusivity 

agreements, and limits on tying and bundling are often 

imposed to reduce the harm to competition.7 Some 

secondary raw materials have a market value; for example, 

waste glass is used to produce container glass, at lower cost 

than virgin raw materials8. Packaging waste, electrical and 

electronic equipment and batteries/accumulators have, 

among other types of waste, been subject to takeback 

obligations. Evidence suggests that the PRSs have been 

successful in building markets for secondary raw materials 

and in promoting innovation in the processes that transform 

waste into secondary raw materials and residual waste, such 

as sorting and have enabled the achievement of challenging 

recycling quotas.  

         Shipowners’ associations could advocate over the 

proper implementation of Extended Producer’s 

Responsibility (EPR), by requesting the manufacturers to 

undertake upcycling and recycling liability, applied even 

retrospectively to sales as an after-sales service. Academic 

research is a powerful weapon against or in favor of 

economic interests. PRSs that include Shipowners’ and 

circular makers associations could spur collaboration 

among secondary product market competitors. However, 

7 European Commission, DG Competition (2005), 

“Concerning Issues of Competition in Waste Management 

Systems”. 
8 OECD Competition Committee DAF/COMP(2013)26 

pp.28 

http://www.oecd.org/environment/waste/extended-producer-responsibility-9789264256385-en.htm
http://www.oecd.org/environment/waste/extended-producer-responsibility-9789264256385-en.htm
http://www.oecd.org/environment/waste/Extended-producer-responsibility-Policy-Highlights-2016-web.pdf
http://www.oecd.org/environment/waste/Extended-producer-responsibility-Policy-Highlights-2016-web.pdf


schemes of exclusive agreements of PRS with service 

providers, can seriously restrict competition. 

5. Circular Makers Linear Economy 

Manufacturers and Forwarders 

 

       A Regulatory disruption may start against linear supply 

chain manufacturers, online shopping and tech giants in 

case circular makers offer new upcycling services 

(innovative products from waste, by repairing E-WASTE9, 

refurbishing engines, etc.). Shipowners must create 

synergies with stakeholders eager to support the circular 

economy concept (e.g. local ship-repairers, consumer 

associations). The circular economy will flourish when the 

consumers realize that the “Pay as you Throw (PAYT)” 

system -where the burden of waste collection is imposed by 

law on the municipalities- indirectly penalizes the 

taxpayers, as users and consumers. Prosumers can 

collectively start advocating over EPR (Extended 

Producers’ Responsibility) and responsible innovation. 

Carbon pricing regulations and taxation of the extreme 

carbon footprint should address the negative externalities of 

on-line commerce, air-delivery and excess packaging could 

establish a competitive disruption for on-line giant 

companies. But it could become an incentive for companies 

to introduce locally upcycling, to offer their clients sharing, 

taking back and reusing services, through local circular 

makers, as sub-contractors. Unlike digital platforms for 

services (Airbnb, Uber, etc.), which have gained in 

prominence in the past years, digital platforms related to the 

reuse and upcycling of material (especially regarding 

business waste material) are only marginal, although they 

could benefit all companies which can provide material, 

matching efficiently the respective circular supply and 

demand. At a next market level, platforms can provide the 

social entrepreneurs, consumers, prosumers and B2B 

product suppliers, a better overview of the options in each 

side of the market (again supply and demand), regarding the 

upcycled and reused products available.   

6. Circular Economy and 3D printing 

 
Circular products will arise slowly as different 

industries adopt new technologies, such as 3D printing (or 

additive manufacturing). 3D printing can contribute in 

many phases of the circular economy system10: especially 

 
9 Source: Ethical Corporation/2019 Circular economy 

briefing pp.30-39. 

10 Van Wijk, A. J. M., & van Wijk, I. (2015). 3D printing 

with biomaterials: Towards a sustainable and circular 

economy. IOS press. 

in maintenance (print broken parts), re-use/re-

manufacturing (upgrading parts) and for the recycling of 

products and goods (by using secondary raw materials -

usually plastics- as resource for 3D printing). However, 3D 

printing is a serial (very slow) process, prone to be used for 

prototyping or limited production of small batches; 3D 

printed metal parts are prone to fractures since they may not 

have the same granular composition than regular 

manufacturing. But the circular economy can benefit by 

reusing especially plastic waste as secondary raw material 

for 3D printers.  

ISO/ASTM 52900:201511 defines 3D printing as a term 

“often used in a non-technical context synonymously with 

additive manufacturing.” The two terms are often used 

interchangeably, but there is a distinction between them: it 

is suggested to use the term 3d printing for low-end quality 

and price machines and  additive manufacturing in the 

industrial context. Both definitions have been standardized 

officially according to ISO/ASTM 52900:2015 – Additive 

manufacturing – General principles – Terminology, defined 

as: “3D printing is the fabrication of objects through the 

deposition of a material using a print head, nozzle, or 

another printer technology. The machine used for 3D 

printing is a 3D printer. Additive Manufacturing (AM) 

is the process of joining materials to make parts from 3D 

model data, usually layer upon layer, as opposed to 

subtractive manufacturing and formative manufacturing 

methodologies. AM machine is a section of the additive 

manufacturing system including hardware, machine control 

software, required set-up software and peripheral 

accessories necessary to complete a build cycle for 

producing parts.” The cost of a 3D printer may start from 

$200 for an Entry Level and Hobbyist and go beyond 

$100,000 or more for Business and Industrial Printers. 

Depending on the equipment used and the material, the 

items that can be made range from elastic sealing rings, to 

refurnish worn piston heads.  

 Among the benefits of AM is the low volume cost 

effective production of component parts, distributed 

manufacture of parts at remote locations, parts on demand 

at maintenance, repair and overhaul facilities, and the waste 

reduction. There is a variety of materials that can be 

processed by 3D printing, such as polymers, metal alloys, 

composites, ceramics et al.   

Peeters, et al. (2019) analyzing the barriers for 

distributed recycling of 3D printing waste, groups them as 

technical, economic, social, organizational, and regulatory 

in nature. As pointed out in previous research12,  users are 

11 ISO/ASTM 52900:2015(en), Additive manufacturing — 

General principles — Terminology. (n.d.). Retrieved 

October 19, 2019, from https://www.iso.org/ obp/ ui/ 

#iso:std:iso-astm:52900:ed-1:v1:en 
12 Kostidi, E., & Nikitakos, N. (2017, July). Exploring the 

Potential of 3D Printing of the Spare Parts Supply Chain in 

https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.1.3
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.3.1
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.3.1
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.6.1
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.1.3
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.1.3
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.3.3
https://www.iso.org/obp/ui/#iso:std:iso-astm:52900:ed-1:v1:en:term:2.6.1
https://www.sciencedirect.com/science/article/pii/S095965261933183X
https://www.sciencedirect.com/science/article/pii/S095965261933183X
https://www.iso.org/%20obp/%20ui/#iso:std:iso-astm:52900:ed-1:v1:en
https://www.iso.org/%20obp/%20ui/#iso:std:iso-astm:52900:ed-1:v1:en


mainly concerned on whether the parts made by the AM are 

comparable with the parts made through traditional 

methods (performance-wise). Standardized quality will 

be ensured by certified processes and independent testing13. 

Quality assurance could be validated by standardizing the 

manufacturing process, and there are initiatives to that 

direction. There are guidelines to help manufacturers and 

sub-suppliers of materials, parts and components, service 

suppliers and end users adopting AM technologies.  

In the era of the emerging blockchain technology14, the 

evolution of 3D printing required the reexamination of 

existing views on Intellectual Property Rights (IPR). 

Globalization creates the need to consider the legal aspects 

of copyright, design right, trademarks and patents. IP 

law and policy should be crafted to encourage cultural 

creativity and participation through the unrestrained use 

and sharing of discoveries via 3D printing technology. As 

Dagne4 stated there is a need for IP law and policy around 

3D printing that views IP as an instrument serving social 

and cultural values in a balanced environment for 

consumers, manufacturers and IPR owners. Lee 15, 

questions the context of patent law, if disruptive 

technologies such as 3D printing technology call for 

harmonization, including new meanings for ‘making’ of 

patented invention.  

In the digital process, from the initial conception of the 

idea, to the end user using the printed object, many steps 

are involved. As 3D printing utilizes online platforms that 

operate globally, it may require cross border sharing of data 

sets, data files or other information. For the final 3D printed 

products, apart for quality assurance, imputation of legal 

responsibilities needs to be considered. Since there are 

similarities between the distribution of printable files over 

the internet, and the   distribution of digitized music and 

media, the corresponding copyright laws could be taken in 

mind. The emerging literature analyzes the implications of 

consumer 3D printing in the field of copyright, design 

rights, trademarks and patents across different 

jurisdictions. In case makers’ objective is to produce or 

remanufacture spare parts, the warranty liability of 3D 

printed products has to be explored.                                        

 
the Maritime Industry. In Safety of Sea Transportation: 

Proceedings of the 12th International Conference on 

Marine Navigation and Safety of Sea Transportation 

(TransNav 2017), June 21-23, 2017, Gdynia, Poland (p. 

171). CRC Press. 
13 Monzón, M. D., Ortega, Z., Martínez, A., Ortega, F. 

(2014). Standardization in additive manufacturing:  

activities carried out by international organizations and 

projects. The International Journal of Advanced 

Manufacturing Technology,76(5–8),1111–1121.  
14 Dagne, T. W. (2015). The Left Shark, Thrones, 

Sculptures and Unprintable Triangle: 3D Printing and Its 

Intersections with IP. Alb. LJ Sci. & Tech., 25, 573. 

The Legal Affairs Committee of the European 

Parliament, anticipates problems related to civil liability or 

intellectual property infringement that 3D printing might 

cause in the future. Therefore, new European legislation 

was initiated to tailor existing laws to the specific case of 

3D technology. The EU Parliament adopted a resolution16 

calling the Commission to: 

• carefully consider the civil liability issues related 

to 3D-printing technology, including when it 

assesses the functioning of Council Directive 

85/374/EEC on liability for defective products; 

• explore the possibility of setting up a civil liability 

regime for damages not covered by Directive 

85/374/EEC; 

• clearly define the various responsibilities by 

identifying the parties involved in making a 3D 

object: software designer and supplier, 3D printer 

manufacturer, raw materials supplier, object 

printer and all others involved in making the 

object. 

Although there are similarities with existing legal 

problems, new issues will arise by 3D printing, since the 

digital distribution of files can be materialized into items, 

easily even by amateurs, and the technology will 

influence—and be influenced by— societal norms. Unlike 

the digital piracy battles, which involved mostly individuals 

against a wealthy, well-organized music industry, the 3D 

printing war will include a well-organized, determined, and 

increasingly wealthy 3D printing industry. The political 

economy of 3D printing suggests that well-organized 

groups will lobby in favor of 3D printing17. 

 

C. PROPOSALS 

A lot of issues need further research considering that EU 

Waste regulations are imposed flat to all users. Circular 

economy urges to prolong the use of all products. China, 

as a Kyoto Protocol developing country hosted 60% of 

CDM/JI ETS funding. China flooded the universe with 

cheap plastic products. 95% of EU plastic waste was 

15 Lee, N. (2019). Making of patent law at the digital 

frontier–patents at the age of 3D printing. In Is Intellectual 

Property Pluralism Functional? Edward Elgar Publishing. 
16 European Parliament Resolution of 3 July 2018 on three-

dimensional printing, a challenge in the fields of intellectual 

property rights and civil liability (2017/2007(INI)). 

Retrieved December 28, 2019, from 

http://www.europarl.europa.eu/doceo/document/A-8-

2018-0223_EN.html 
17 Osborn, L. S. (2014). Regulating three-dimensional 

printing: The converging worlds of bits and atoms. San 

Diego L. Rev., 51, 553. 

http://www.europarl.europa.eu/doceo/document/A-8-2018-0223_EN.html
http://www.europarl.europa.eu/doceo/document/A-8-2018-0223_EN.html
http://www.europarl.europa.eu/doceo/document/A-8-2018-0223_EN.html


shipped to China. But China on Jan. 2018 banned the 

import of plastics and e-waste. New waste takers (India, 

Malaysia, Vietnam) will also stop in the next five years. 

What if China and the others refuse to accept metal scrap, 

as already did with plastic waste? The scrap prices are at 

their lowest ever. Many questions will be raised as the 

economic models change. But why to recycle at low 

market prices, if there is already a fixed take-back price? 

Could BWM & scrubber systems lately installed be insured 

by manufacturers for scrap or Upcycled value? There can 

be formed synergies among users, responsible 

manufacturers, repairers and consumers to support 

Legislation on Circular Eco-design & promote the concept 

of Extended Manufacturer’s Responsibility. The Unions of 

Shipowners, acting as consumers, can proactively 

explore more advocacy alternatives (prosumers, marine 

spares makers, ship repairers) trying to: 

• Intervene at UN, IMO and EU level to reverse the 

“Cradle2Grave” linear approach with the “Cradle to 

Cradle” circular concept and support Upcycling, Eco-

design or Extended Producer’s Responsibility (EPR) 

schemes (durability, longevity, availability of quality 

used spare parts, design for disassembly, repair or re-

use). 

• Raise awareness over sector’s business sustainability 

risks engaging highly educated representatives, 

capable to strongly advocate against the 

manufacturers’ linear demands (aiming to 

continuously sell new products and services despite 

their EPR).  

• Multiply funds on R&D. The European Commission 

supports Research & Innovation projects with 

billions of funding while the IMO Action Plan (to be 

delivered by 2025) over the Recycling Convention is 

funded by only 1,5 million $. Shipping has to realize 

that academic research is a powerful weapon against or 

in favor of economic interests.  

• Join synergies that promote the UN SDG on 

sustainable production & production, engaging 

multidisciplinary academic researchers, e.g. not only 

economists and maritime experts. Mostly economists 

encourage the emergence of a global carbon price and 

are interested on carbon pricing, both as a carbon tax 

or emissions trading schemes, given that tech & e-shop 

giants e.g. AMAZON will boost CDM projects and the 

 
18 Source: Ethical Corporation/2019 Circular economy 

briefing pp.30-39.” In the US, 18 states have passed “right 

to repair” legislation, giving independent repairers the 

access to tools, spare parts and documentation to enable 

them to carry out repairs”. 
19“Seas At Risk” an umbrella organization of environmental 

NGOs from across Europe, promotes ambitious policies for 

marine protection at European and international 

ETS carbon prices (currently at 27$) up to 212$ per 

carbon ton by 2030.  

• Join social enterprises of local ship spares 

repairers,18local environmental / waste cleanup activist 

movements, but be cautious of global environmental 

initiatives supported by manufacturers and supply 

chain interests or regional NGOs e.g. in the Baltic that 

produce fake news effectively misleading the EU 

legislation (since they showcase screened data from 

North Sea and the Netherlands -countries with zero 

plastics municipal waste, due to incineration and waste 

to energy practices, presenting them as global research 

data-.19                                                                                          

• Raise awareness on ways to offset urban plastics waste 

that cities make and discard. China now promotes 

circular services after having flooded the universe with 

plastics, having banned since 2018 the import of plastic 

waste. Other plastic waste takers will soon stop such 

imports This can be repeated with metal scrap, if left at 

the discretion of national policy making. 

• Engage shipyards and large machine Manufacturers 

and countries with Ship Recycling Facilities (SRF) that 

would otherwise strongly lobby against upcycling 

(prolonging the spares use & longevity) disrupting 

their linear end-of-cycle business. The shipping 

community could proactively influence such 

disruption to its own benefit, on Recycling and scrap 

S&P market prices. Note the SRF capacity: 

Bangladesh (8.8 MGT), China (8.1 MGT) -large 

recycling capacity, India (12.2 MGT), Pakistan (5.5 

MGT)- medium recycling capacity, Turkey (1.5 MGT) 

- small recycling capacity. 

 

CONCLUSIONS 

To conclude, shipowners could act before new 

Environmental Conventions enter into force, penalizing 

them under the “ecologic” umbrella. They can combat for 

fair and responsible innovation and request measures on 

decarbonization that support the circular economy. The 

current linear manufacturing model in the marine supply 

chain has to become more circular through upcycling. A 

way to globally limit the use of raw resources is to 

encourage the sustainable circular design and the creation 

level. Copying from their website: In reality, in the North 

Sea, one of the world’s busiest areas for shipping, only up 

to 40% of marine litter comes from the maritime sector. In 

Europe, it has been estimated that around 20,000 tons of 

waste is dumped each year in the North Sea, as much as 

90% of the plastic found on beaches originates from 

shipping and fisheries. https://seas-at-

risk.org/issues/shipping/waste-from-ships.html -  accessed 

on January 19th, 2020 

https://seas-at-risk.org/issues/shipping/waste-from-ships.html%20-
https://seas-at-risk.org/issues/shipping/waste-from-ships.html%20-


of a secondary market from reused, refurbished and shared 

services, materials & products, boosting 3D printing 

technology and social enterprises of local ship spares 

repairers. Shipowners, as users and consumers, should 

advocate over the proper implementation of Extended 

Producer’s Responsibility (EPR) and request the marine 

equipment manufacturers to undertake upcycling and 

recycling liability, applied even retrospectively to sales, as 

an after-sales service, before regulations come into force. 
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